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Regulatory Compliance

General Note

This system has achieved Type Approval in various countries around the world. This means that the
system has been tested against various local technical regulations and found to comply. The
frequency bands in which the system operates may be “unlicensed” and in these bands, the system
can be used provided it does not cause interference.

FCC - Compliance

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant
to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference in a residential installation. This equipment generate, uses and can radiate radio frequency
energy and, if not installed and used in accordance with the instructions, may cause harmful
interference to radio communications. However, there is no guarantee that interference will not occur in
a particular installation. If this equipment does cause harmful interference to radio or television
reception, which can be determined by turning the equipment off and on, the user is encouraged to try
to correct the interference by one or more of the following measures:

¢ Reorient or relocate the receiving antenna.
¢ Increase the separation between the equipment and receiver.

¢ Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.

Consult the dealer or an experienced radio/TV technician for help.

Changes or modifications to this equipment not expressly approved by the party responsible for
compliance could void the user's authority to operate the equipment.

It is the responsibility of the installer to ensure that when using the outdoor antenna
kits in the United States (or where FCC rules apply), only those antennas certified
Q with the product are used. The use of any antenna other than those certified with
Warning the product is expressly forbidden by FCC rules 47 CFR part 15.204.

It is the responsibility of the installer to ensure that when configuring the radio in
the United States (or where FCC rules apply), the Tx power is set according to the
Q values for which the product is certified. The use of Tx power values other than
Warning those, for which the product is certified, is expressly forbidden by FCC rules 47
CFR part 15.204.

Outdoor units and antennas should be installed ONLY by experienced installation
professionals who are familiar with local building and safety codes and, wherever
applicable, are licensed by the appropriate government regulatory authorities.
Failure to do so may void the product warranty and may expose the end user or the

_ _ service provider to legal and financial liabilities. Resellers or distributors of this

Caution equipment are not liable for injury, damage or violation of regulations associated with

the installation of outdoor units or antennas. The installer should configure the
output power level of antennas according to country regulations and antenna type.
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e Where Outdoor units are configurable by software to Tx power values
other than those for which the product is certified, it is the responsibility
of the Professional Installer to restrict the Tx power to the certified limits.

¢ This product was tested with special accessories - indoor unit (IDU or
PoE), FTP CAT 5e shielded cable with sealing gasket, 12 AWG
grounding cable - which must be used with the unit to insure compliance.

Warning

Indoor Units comply with part 15 of the FCC rules. Operation is subject to the following two
conditions:

(1) These devices may not cause harmful interference.

(2) These devices must accept any interference received, including interference that may cause
undesired operation.

Canadian Emission Requirements for Indoor Units

This Class B digital apparatus complies with Canadian ICES-003.
Cet appareil numérique de la classe B est conforme G la norme NMB-003 du Canada.

China Mil

Operation of the equipment is only allowed under China MIl 5.8GHz band regulation
configuration with EIRP limited to 33 dBm (2 Watt).

India WPC

Operation of the equipment is only allowed under India WPC GSR-38 for 5.8GHz band
regulation configuration.

Unregulated

In countries where the radio is not regulated the equipment can be operated in any regulation
configuration, best results will be obtained using Universal regulation configuration.

Safety Practices

Applicable requirements of National Electrical Code (NEC), NFPA 70; and the National Electrical
Safety Code, ANSI/IEEE C2, must be considered during installation.

NOTES:

1. A Primary Protector is not required to protect the exposed wiring as long as the exposed wiring
length is limited to less than or equal to 140 feet, and instructions are provided to avoid
exposure of wiring to accidental contact with lightning and power conductors in accordance
with NEC Sections 725-54 (c) and 800-30.

In all other cases, an appropriate Listed Primary Protector must be provided. Refer to Articles
800 and 810 of the NEC for details.

2. For protection of ODU against direct lightning strikes, appropriate requirements of NFPA 780
should be considered in addition to NEC.

3. For Canada, appropriate requirements of the CEC 22.1 including Section 60 and additional
requirements of CAN/CSA-B72 must be considered as applicable.
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About this User Manual

Manual Structure

This User Manual is divided into five functionally distinct sections reflecting the activities required to

set up a NetStream link. The division is shown in the following table:

Table 1-1: User Manual - General layout

Section | General Content Purpose
1 Basic Installation and Core information to physically install a link: Site preparation and hardware
Configuration Installation

. - Intra-site with Hub Site Synchronization, inter-site with the GPS Synchronization
2 Site Synchronization

Unit

3 Advanced Installation Topics Software ngrade, VLAN,.QoS, Radar Mitigation, Dynamic Frequency Selection
(Radar avoidance), Capacity upgrade

4 Field Installation Topics Link Budget Calculator, Spectrum View, Web interface

5 Product Reference Technical specifications, wiring tables, MIB reference

Typographical Convention

Where a term is defined or introduced for the first time, it is shown in Boldface.

Viewing and Printing

This manual is optimized for viewing online as a PDF file. To this end it uses an 11 point Calibri
typeface for main text. Tables for most part, use 7 or 8 point fonts. Here are a few pointers for
hard-copy printing:

e The text and table typefaces used are large enough to print the manual at two pages per
sheet

e For good legibility, use a commercial grade laser printer. A color printer is of course best,
however a monochrome printer set to use gray-scale gives acceptable results

e Better quality ink jet printers also give good output

Notifications

Notifications consist of Warnings, Cautions and Notes.
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Terminology Chapter 1

A Warning is a notification of risk of danger to persons operating near the equipment

Warning
A Caution is a notification of risk of damage to equipment or of service
o degradation
Caution
The purpose of a Note is to
e Draw your attention to something that may not be obvious or counter-
intuitive
e Emphasize a special feature or peculiarity of the NetStream
' e Offer an external reference for additional information
@ e Add a caveat that would not qualify as a full Caution or Warning (see below)
e e Provide additional background to what follows
Note

e Offer arecommendation

e Highlight an indication of something to watch out for

e Advise you if an action has “side effects” i.e. it may disturb something else
that would be best left undisturbed

e Remind you of something that should be kept in mind

Occasionally we use a Note as a Tip:

This is about a useful short-cut or method not otherwise obvious.

TIP

Terminology

Universal bands refer to Netronics Universal bands as described above.

3.X or 3.X GHz refers to the frequency range 3.3 — 3.8 GHz

BRS refers to the 2.5 GHz band subject to the FCC BRS regulations

A 3.X0DU is an ODU pre configured to operate in the 3.X GHz licensed bands
A 3.X Link in a NetStream link using a pair of 3.X ODUs

High Resolution Bands - Channel minimum step is 250 KHz. applies to 3.475 - 3.650 GHz IC,
3.4 -3.7 GHz ETSI and the 3.3 - 3.8 GHz Universal band.

Low Resolution Bands - Channel minimum step is 1 MHz. Applies to FCC regulations in the
3.650 - 3.675 GHz band.

In the field, a link typically has a local or headquarters site as for example in Figure 1-1
above. Here the service provider is the local or headquarters site. The service recipient is the
remote site.

Where the link is completely internal to a corporation, the choice of the local and remote is
just a matter of convenience.

A link then, consists of two sites.
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e In Broadband Wireless terminology, the local and remote sites are sometimes referred to as
“near” and “far”, “HQ” and “remote” and so on.

The site which is closer to the network core (often the local site) will be referred to as site A,
and the opposite side of the link, usually closer to the end user, as site B.

This choice is application-neutral and will be used throughout the manual both to describe
the sites and their names as in the examples.

e The link is configured and managed using a PC, the managing computer connected to site A.
(The precise requirements for the managing computer are set out on page 29).

We will occasionally need to distinguish between the site to which the managing computer is
connected, and the second site, when they are not necessarily A or B. The former will be
called the managing site and the latter, the over-the-air site. Which is which, is always
determined by the location of the managing computer.

e NetStream supports three connection methods for the managing computer:

= Local - a direct peer to peer connection between the Ethernet ports on the
managing computer and the IDU or PoE device. Local connection is always read-
write.

= Network - the managing computer and the site A IDU or PoE device belong to a LAN
and communicate through a router or switch

= QOver-the-air - the managing computer connects to site B via the air interface

e The managing computer may be connected to the link through an IDU or a PoE device. In
what follows, where ever we refer to an IDU it includes PoE devices unless stated otherwise.
Typically, if we need to refer to an IDU as such, we will use a model name such as IDU-
NetStream RM.

e The terms uplink and downlink, originate from the field of Satellite communications. In a
backhaul or ISP context, uplink is from the user to the network and downlink is from the
network to the user.
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Introduction

Welcome to NetStream!

NetStream is a portfolio of carrier-class wireless broadband radios in the sub-6 GHz range. These
radios offer unmatched performance and robustness.

The NetStream portfolio consists of four product series:

e NetStream 5x25 and 5x10 - Series supporting either 25 Mbps aggregate net throughput and
up to 4 E1s/T1s or 10 Mbps aggregate net throughput, Ethernet only

e NetStream 5x50 - Series supporting 50 Mbps aggregated net throughput and Up to 8 E1/T1

e NetStream 5x200 - Series supporting 200 Mbps aggregate net throughput and up to 16
Els/T1s

e NetStream 5x20 - Series supporting 20 Mbps aggregate net throughput and upto 3 Elsor 4
T1s

What’s in Release 2.8.20

GA 2.8.20 release is available as a software upgrade for eligible products as set out in the
Compatibility section of the 2.8.20 Release Note.

The main changes in GA release 2.8.20 since the last GA release, 2.8.00 are:
Ethernet Hub Site Synchronization (EHSS)

EHSS may be used to collocate several NetStream radios without use of HSS cables and an external
HSS unit. The conditions for its use are:

e The ODU hardware levels must be as in the following table:

Table 2-1: EHSS Support - Minimum Hardware levels

. Hardware
Family
Level
NetStream 5x25
and 5x10 4
NetStream 5x200
and 5x50 9

® Ethernet connectivity is required between collocated units using any one of an IDU-
NetStream RM, IDU-NetStream DT or IDU-DT6.
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Some EHSS highlights are:

EHSS supports both Ethernet and TDM services

EHSS configuration using the Link Manager is similar to that of the existing Serial HSS (SHSS)
EHSS uses VLAN to separate EHSS sync signals from traffic

EHSS enabled ODUs with a Sync port may be collocated with Serial HSS enabled units

SNMPv3 Support

Confidentiality - Encryption of packets to prevent unauthorized “snooping”

Integrity - Ensure that packets have not been tampered with in transit including an optional
packet replay protection mechanism

Authentication - Validation of message source
Security - DES security level
Applies to NetStream 5x25, 5x10, 5x50 and 5x200 series

SNMPv1 support is retained for customers requiring it. Further, the newest releases of the
Link Manager will continue to support SNMPv1 for ODUs not upgraded to the current
release.

Extreme Cold Resistant Products

Variants of existing ODU and IDU-NetStream RM products capable of operating at temperatures as
low as -552C are available. Please contact Customer Support for details.

Backup and Restore Configuration Between Different ODUs

The Backup/Restore facility enables you to backup the ODU software and carry out a configuration-
only or full software restore. Subject to certain limitations, you may also restore to another ODU of
the same type.

New Regulations

5.8 GHz ETSI for 40 MHz channel bandwidth is available. You should ensure that it is permitted for
your location.
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Components of a NetStream Link Chapter 2
Supported Frequencies Summary
Table 2-2: Frequencies for NetStream families (Other than 6.4 GHz)
Channel
Net.Stream Frequency bands Bandwidth Capacity (Mbps) TDMs
Series
(MHz)
25, aggregate net
4
throughput
5x25 and 5x10 | 5.x GHz ETSI, Universal, WPC 5/10/20
10, aggregate net
throughput
° *
3.4 ETSI, 3.5 ETSI, 3.6 ETSI ( a) 5/10/20 100, aggregate net 16 E1/T1
. 3.5 IC, Universal, 3.6 FCC/IC throughput
. 5.8 GHz FCC/IC
3 5.9 GHz Universal
3 5.7 GHz Universal
. 5.8 GHz MII China
3 5.8 GHz WPC India
e 5.4 GHz FCC (20 MHz)
5x200 «  54GHzIC
3 5.4 GHz Universal b 200, aggregate net
3 5.4 ETSI 5/10/20/40 throughput 16 E1/T1
. 5.3 GHzIC
e 5.3 GHz FCC (20MHz)
. 5.3 GHz Universal
3 4.9 GHz Universal
. 4.9 GHz FCC/IC
. 4.8 GHz Universal
. 4.8 GHz per Argentina Regulations
4.9 GHz FCC, multi frequency 5.x GHz
5.8 GHz FCC/IC, multi frequency 5.x GHz
5.4 GHz ETSI, multi frequency 5.x GHz
5/10/20
5.4 GHz Universal, multi frequency 5.x GHz
5x50 f’: aggr:eg:te net 8 E1/TL
6.0 GHz Universal roughpu
5.8 GHz WPC
2.4 GHz ETSI
5/10/20/40
2.4 GHz Universal
5x20 . 3.4 ETSI, 3.5 ETSI, 3.6 ETSI ) 5/10/20 20, aggregate net 3E1/4T1
. 3.5 IC, Universal, 3.6 FCC/|C throughput
a Supports restricted mode only
b Supports restricted mode only
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Components of a NetStream Link Chapter 2

e Table 1-1 applies both to integrated and connectorized ODUs.

— e The NetStream 5x50 product include small form factor integrated models,
% connectorized for alternative use with external antennas
g e (*) ETSI uses a split band as follows.

Aie 3.403 - 3.490 GHz up to 16 dBm

3.470-3.610 GHz up to 23 dBm
3.590 -3.710 GHz up to 25 dBm
See also page 309.

Key Features of NetStream

M

»

»

»

»

»

»

»

E1/T1 + Ethernet in one Solution

NetStream systems deliver carrier-class native E1/T1 + Ethernet in a single platform, making
them ideal for a range of backhaul and access applications. Up to 16 E1/ T1 services are
supported, depending on model.

GbE support
GbE support is available for Ethernet services only using a GbE PoE device or IDU-GBE.
High Capacity

The NetStream system provides a high-capacity link of up to 200 Mbps net aggregate
throughput

Superior Spectral Efficiency

Built on advanced MIMO and OFDM technologies, the NetStream system provides a high
capacity link at channel bandwidths of 5, 10 and 20 MHz. These channel bandwidths
supports high robustness of the air interface under interference and harsh conditions.

Multi-band Products

Every NetStream Multi-band radio supports multiple frequency bands. The NetStream
Multi-band products support the regulations of FCC, IC Canada, ETSI and WPC India. DFS is
supported where required by regulation.

Telco grade

Extremely robust performance under harsh weather conditions.
Operates in nLOS/NLOS and dense environments

Advanced Air Interface

The NetStream system provides an advanced air interface based on MIMO, antenna
diversity and OFDM technologies, resulting in an exceptionally robust air interface and high
frequency band granularity.

Using the following technologies, the NetStream air interface is designed to ensure nonstop,
high quality transmission, even under interference and harsh conditions:

e Automatic Adaptive Rate (AAR) is a mechanism that dynamically adapts the air
interface rate by changing both the signal modulation and coding.
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»

»

»

e Automatic Channel Selection (ACS) chooses the best channel by monitoring the
available radio channels and dynamically selecting a channel which is best suited for
transmission at any given time.

e Automatic Repeat Request (ARQ) is a mechanism for error control during data
transmission. When the receiver detects an error in the received information, it
automatically requests the transmitter to resend the information. This process is
repeated until the transmission is error free or the error continues beyond a pre-
determined number of maximum transmissions. NetStream ARQ mechanism is
optimized for time critical traffic.

e Forward Error Correction (FEC) with very low overhead and algorithms specifically
designed for the varying conditions of license-exempt frequency bands, ensuring
fast, robust and error free communications.

High transmission (Tx) power

The NetStream system supports high Tx power, compliant with radio regulations. High Tx
power increases the system's availability and range, and enables the high performance with
smaller antennas, thus reducing the total cost of the solution (lower CAPEX), installation and
tower rent costs (lower OPEX).

The 5 GHz bands support a maximum Tx power of 25 dBm whereas the 2.4 GHz band
supports a maximum Tx power of 26 dBm.

Maximum allowable Tx power may be limited by local regulations.

Superior range performance - up to 120 Km/75 miles

The NetStream system supports high capacity at superior ranges. The Link Budget Calculator
(Chapter 26) is used to determine the capacity and range according to the choice of product,
antenna, type of service and environmental conditions.

HSS Interoperability between NetStream radio products

In addition to the legacy Serial HSS, NetStream now supports Ethernet HSS, requiring
nothing more than Ethernet connectivity between collocated ODUs. Ethernet HSS
support is model dependent.

Monitored Hot Standby (1+1):

The NetStream Monitored Hot Standby (MHS) protects up to sixteen E1/T1 services with
NetStream. It is designed to provide high reliability high-capacity Point-to-Point Links. The
NetStream MHS is —

e Designed to provide redundancy and high reliability for carrier class operators
e Optimized for high capacity links operating in license free bands

e A comprehensive solution providing protection against both equipment failure and loss
of air interface, by simple connectivity between a primary link and a secondary link

e Able to use a different band for maximum protection to the air interface
The main features of the NetStream MHS are —
e Cut-over from the primary to the secondary link completely automatic

e Cut-over time no more than 50 ms
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»

»

»

»

»

e Automatic restore to primary link as soon as it becomes available

A major benefit of NetStream MHS is that is can underpin an affordable Service Level
Agreement structure.

MHS supports TDM services; Ethernet services are carried by both links independently.

Spectrum View

Spectrum View displays a visual representation of spectrum availability during the link
installation. It is an RF survey tool supporting the link installation prior to service activation.

Use Spectrum View to assist you to choose the operating channel.
Diversity

NetStream links using dual-pole antennas may be configured to transmit the same data
through both radios. This feature provides added data transmission integrity under harsh
conditions.

Simple installation and management

NetStream systems are extremely simple to install and maintain. They are typically up and
running in less than an hour.

The Link Manager application has full local and remote management capabilities. The user
friendly SNMP based management tool provides full end-to-end configuration, event
logging, and performance monitoring capabilities.

Enhanced Security

The security features of NetStream include:

¢ NetStream AES 128-bit integrated advanced encryption support provides enhanced air
interface security for carriers and private networks. It ensures user data protection with
one of the most sophisticated commercially available combined encryption and
authentication techniques, CCM/AES. This technique combines message authentication
(preventing anti-spoofing and replay protection) with commercial encryption, and
complies with the IEEE 802.11i (phase iii) security recommendations.

CCM/AES uses a symmetric 128-bit encryption key (EK), and a nonce, and provides
both message encryption and authenticating signature. The nonce mechanism enables
the receiver to remember already received genuine messages and reject all replayed
messages.

¢ Initial encryption and authentication is based on a user-defined master key (Link
Password). While standard Wireless LAN encrypts only the Ethernet Payload, the AES
encrypts both the source and destination MAC addresses.

¢ |n addition to normal log on access, Read or Write Community access is available at log
on

e Link Lock is a part of the NetStream security concept. It is designed to discourage
physical theft of units and “piggybacking” using an otherwise identical ODU to steal
bandwidth or information. It locks a pair of synchronized ODUs for mutually exclusive
communication.

e Supports SNMPv3

SFP support in the IDU-NetStream RM and IDU-DT6

Standard SFP modules are used, enabling any type of Ethernet physical connectivity
including various fibre connections. E3/T3 or E1/T1 over Ethernet SFPs can be used as well.

Netronics NetStream Family System Manual 20



Components of a NetStream Link Chapter 2

» Separate management and traffic VLAN support
» Ethernet Ring Topology
» QoS Support (NetStream 100 based links)

QoS enables Operator and Service Providers to offer delay-sensitive services such as VolP,
IP-TV, time critical applications and online games.

» Web Based Management

Manage and control a NetStream link using a Web browser (MS Internet Explorer, Mozilla
Firefox, Google Chrome) or from a smartphone.

Components of a NetStream Link

Major Components

A link consists of a pair of hardware-identical sites. The major element of each site is the ODU radio
transceiver. The ODU actually contains two radios, which may be connected to a dual pole
integrated or external antenna. The ODU itself is connected to a PoE device or an IDU that provides
power and L2 ethernet data transport. The PoE or IDU provides an Ethernet LAN connection to user
equipment (typically a switch).

Accessories

NetStream provides a variety of accessories to support the NetStream system:

e PoE devices - Both Gigabit and 100 Mbps

e HSS unit - Collocation unit for intra-site synchronization

e |DU-DT6 Aggregation unit for a collocated hub site instead of multiple PoE devices

e GSU for inter-site synchronization

e Antennas

e AC Power Adaptors

e ODU and antenna mounting kits

e Lightning protector for use with all Netronics outdoor products

e Ethernet repeater - enables you to extend non-GbE PoE - ODU cables beyond the 100 m
limit

e CAT 5e cables of various lengths specifically for use with Netronics radios and PoE devices

¢ Grounding cables

Link Management Tools

Link Manager

The Link Manager is an SNMP-based management application which manages a complete link over a
single IP address. It can also manage each side of the link separately.

The intuitive, easy-to-use Link Manager has a conventional graphical Microsoft Windows interface,
and can be run locally and remotely.
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The Link Manager provides:

e |Installation Wizard
e Frequency band selection

¢ On-line monitoring of air interface quality allowing the administrator to monitor the
service and status of each link

¢ On-line monitoring of equipment alarms
e Local and remote loopback testing

e Configuration Wizard and site settings

¢ Integrated software upgrade utility

e Spectrum View utility

e QoS management

e VLAN management

e On-line user manual and help files

e Link Budget Calculator for calculating the expected performance of the NetStream wireless
link and the possible service configurations for a specific link range.

The Link Manager can easily be integrated with any SNMPv1 and SNMPv3 based NMS system.

Web Interface for Management

The Web Interface enables you to carry out basic link management functions using a Web browser. It
is an easy way to rapidly configure and setup a link.

It may be used to -
e Establish a link on a minimal basis for Ethernet only
e Check link parameters and make basic changes
e View the link Inventory
e Inspect the Recent Events logs

Full details are supplied in Chapter 28.

Network Management System (NMS)

The Network Management System enables Service Providers to manage all NetStream links in their
network from a Network Operations Center (NOC).

Using LNMS, Service Providers can configure and monitor up to 10,000 NetStream links. The
intuitive easy-to-use LNMS provides a full range of network surveillance, monitoring, configuration
and fault management capabilities. It offers users complete visibility and control over their
Netronics-based networks.

1. Depending on license type
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Documentation supplied with NetStream

The technical documentation supplied with a NetStream, is located on the product CD. It includes
the following items:

e A Quick Installation Guide for experienced installers (also hardcopy)

e A full User Manual - the document which you are reading

¢ A Help file accessible from the Link Manager

¢ Link Budget Calculator

Netronics NetStream Family System Manual
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Site Survey

Planning the Link Site

Overview

Link site planning consists of a set of surveys, which must be carried out before any equipment is
brought to the site. If for some reason, the outcome of any of these surveys is negative, site
relocation will need to be considered.

A Site Survey consists of three stages:
e Preliminary survey - The proposed link is analyzed in the office using a topographic map.

e Physical survey - The locations of the indoor and outdoor equipment are determined on-
site.

e Radio Frequency (RF) survey - It is recommended that the installation area be scanned with a
spectrum analyzer, to identify RF interference so as to determine a clear channel for radio
installation (on-site).

The Site Survey

Introduction

NetStream wireless links must be planned before installation. The designated installation site must
be appraised to determine that the wireless system is able to operate efficiently and provide
connectivity without signal degradation.

NetStream offers a wide operating frequency range. A free frequency channel must be
determined within the operating range, for optimum performance.

Recommended Equipment

Stage 1: Preliminary Survey
e Topological map of the area
e Urban map of the area
e Compass

Stage 2: Physical Survey
e 100 meter tape measure
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Ohmmeter, to check ground connection
Binoculars

Map

Digital camera

Paper, pencil, and a clipboard

GPS device (optional)

Compass (optional)

Stage 3: RF Survey

Spectrum Analyzer with Max Hold function and screen capture facility that can store
multiple images, for documentation purposes

RF accessories (connectors and cables)

Communication devices (for example, cellular phones, or a set of walkie-talkies)

Stage 1: Preliminary Survey

A preliminary survey is necessary before visiting potential installation sites. As much details as
possible should be obtained about the two designated ODU installation sites and the area between

them.

To perform a preliminary survey:

1. Mark the two designated installation sites on a topographic map of the area.

2. Measure the distance between the sites; check that it is within the specified range of the
equipment.

3. On the urban map, check for developed areas situated between the two installation
sites. Pay attention to these areas when performing the physical site survey; there may
be tall buildings, RF towers, or transmitters, which could cause interference to the link.

4. Check the area between the two sites for obstructions such as:
e High ground - hills or mountains
e Lakes or large bodies of water. Water has a reflection effect on RF signals like a
building. This type of reflection causes the received amplitude to be reduced. As a
rule of thumb, the presence of a large body of water between the link sites may
double the required antenna height.

5. Determine and record the compass bearings between both ODUs, relative to north.

6. If there are obstructions between the two sites, calculate the Fresnel Zone (see
Chapter 26 for details).

7. If the site chosen does not meet requirements, consider alternative sites.

8. Use the Link Budget Calculator (available on the product page on Netronics website) to
determine the expected performance.
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Stage 2: Physical Survey

The physical site survey reviews the environment of the proposed installation location, to ensure
that the link sites are suitable for the wireless network. The results of the physical site survey should
be recorded.

.

% It is advisable to go on a clear day, so you can more easily see any obstructions
“e—— between the two sites.
Note

To perform a physical survey:

1. From the compass readings taken in the preliminary survey, find the azimuth
(horizontal position) that the ODU should face towards the second ODU.

2. Using binoculars, locate any obstructions such as tall trees, high buildings, hills or
mountains. Look for other RF towers between the two sites. Mark the locations of the
obstructions on the map.

3. Determine the location for the ODU (having regard for existing rooftop installations and
tower space). It should be above any obstructions, considering the Fresnel zone (see
Chapter 26).

4. If you need to install the ODU on a tower, make sure that the tower is far away from
overhead electric power lines.

5. Determine a location for the indoor equipment; it should be as close as possible to the
ODU. At an existing site, there is probably an equipment room with cable routing

channels.
% The IDU - ODU cable length limit is 100 m, in accordance with 10/100BaseT
“~—— interface.
Note

6. Measure and record the path length of the cable from the ODU position to the indoor
equipment room.

7. Determine the ground and lightning connection points of the installation. The ODU
and IDU must both be grounded.

8. Using the Ohmmeter, measure and record the resistance of the required installation to
the grounding point. The resistance must be less than 10 ohm.

9. Review the results of the physical site survey. Decide if the site is suitable for the
wireless network installation.

e |If the site is suitable, continue with stage 3, the RF survey

e |If the site is not suitable, survey another site

Additional Outdoor Site Requirements

The ambient outdoor operating temperature should be -35 to 60 °C (-31 to 140 °F).

Additional Indoor Site Requirements
The following requirements guarantee proper operation of the system:
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e For IDU-NetStream RM units, allow at least 90 cm (36 “) of front clearance for operating and
maintenance accessibility. Allow at least 10 cm (4 “) clearance at the rear of the unit for
signal lines and interface cables

e The ambient operating temperature should be 0 to 50°C (32 to 122 °F) at a humidity of up
to 90%, non condensing

Stage 3: RF Survey

The RF survey examines the wireless environment of the installation site, to determine whether
there are available channels within the radio operating frequency band. An RF survey is performed
using a spectrum analyzer.

It is advisable to familiarize yourself with the spectrum analyzer before going out on site, specifically
the Max Hold and Marker functions.

You should perform the RF survey at both proposed link sites.

The survey should be carried out during a busy time of day, to best judge the worst case radio
interference. Allow 2-4 hours duration for a good RF survey.

It is possible to install the link and use the Link Manager to find a clear
e . .
@ channel. Each frequency channel can be evaluated in turn. Achievement of a
— clear channel is indicated by the marker in the Quality bar on the Channel

Note Setting window (see Figure 6-6) moving into the green area.

RF Planning for Dense Installations and Collocated Sites

Interference may arise from

e Self interference from collocated NetStream radios

e Other collocated radio devices installed on the same site.
To avoid or minimize interference, follow these recommendations:

e For collocated NetStream units, use an HSS unit to synchronize between them. Select
different operating channels for each collocated Netronics unit.

¢ If one or more collocated units are not Netronics units, ensure that there is a physical
separation of at least three meters between a Netronics unit and any other collocated radio
on the site.

e Use the largest possible frequency gap between these units.

e Choose the best frequency channel (as clear as possible form interference). You may have
to use the Change Band facility available for all NetStream products.

e To select a frequency channel, move the link to Installation Mode (using Site configuration)
and start the Installation wizard. In the Channel Settings window, use the quality bar at the
bottom to help you choose a better channel (clearer of interference).

e Use the Spectrum View tool to find the best working channel (Tools | Spectrum View).

e Decreasing the Tx Power of a link will reduce collocation interference (Site Configuration
| Air Interface).
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e Decreasing the Tx Power of a link will reduce collocation interference (Site Configuration |
Air Interface).

—my,

% Use the Link Budget Calculator (available on product page on Netronics
o website) to determine the minimum Tx Power required to maintain link
Note stability
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Hardware Installation

This chapter sets out the requirements and procedures for the hardware installation and alighnment
of a NetStream link in accordance with the prior planning as set out in Chapter 3. It is intended to
guide qualified field technicians.

% The material in this chapter is generic to all NetStream radio link products unless

— stated otherwise.
Note

Outdoor units and antennas should be installed ONLY by experienced
installation professionals who are familiar with local building and safety codes
and, wherever applicable, are licensed by the appropriate government
regulatory authorities. Failure to do so may expose the end user or the service

Warning provider to legal and financial liabilities. NetStream and its resellers or
distributors are not liable for injury, damage or violation of regulations
associated with the installation of outdoor units or antennas.

This chapter covers the following topics:

e Unpacking and checking supplied equipment:
= (ODUs
= |DUs
= PoE devices
= |DU-DT6 aggregation unit
= Antennas
= Accessories
e Tools required for installation
e Safety practices
e Mounting an ODU
e Connecting an ODU
e Grounding and lightning protection for an ODU
e Network connection
e Powering up

e Establishing a radio link
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What’s in the box

Unpacking and Checking

For each of the items below, do the following:

1. Remove the equipment from the box.

Chapter 4

2. Check that everything listed on the included Bill of Materials or Proforma Invoice is

present.

3. Ifany item is missing, contact Customer Service. You will be advised whether to
return the package for replacement, or whether the missing item can be supplied

separately.

4. Do not dispose of the packaging until the unit is installed and operational.

ODU Radios

A NetStream ODU package includes the following items:

e One ODU - see the next figure for front and rear view
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Figure 4-1: Standard ODU Form Factors - All series other than A and B
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Connectorized

Integrated Antenna

Front Rear

Figure 4-2: Small form factor ODU: A and B series only

An ODU mounting kit

A CD containing -

= the Link Manager

= Quick Start Guide

= User Manual - the document you are reading
= Link Budget Calculator

A self-adhesive label showing the MAC address and the alternative Community string. You
should keep this label in a safe place

Cable glands (to be used with the ODU-IDU cable)

Further to Figure 4-2 above:

Integrated Antenna ODU

This ODU has an integrated 370 mm (1.2 ft) flat panel antenna. The ODU contains both the
radio and the antenna as a single unit housed in a weatherproof (IP67) case.

Connectorized ODU

This ODU has 2xN-type connectors for connecting an external antenna.

Embedded (Connectorized) ODU

The Embedded ODU has two N-type connectors for an external antenna and a built-in low
gain antenna.

The small form factor ODU package

It also contains a special mounting kit adapter and two metal ties.
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IDU- NetStream DT Package Contents

e |DU-NetStream DT

e AC/DC Converter

¢ |DU-NetStream DT wall-mounting drilling template
¢ Self adhesive label showing the IDU LED operation

HSS SERVICE UNK ODU DU
C 1] (@] (@] o]

Figure 4-3: IDU-NetStream DT - front view
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IDU-NetStream DT: Rear panel

IDU-NetStream RM Package Contents

The IDU-NetStream RM package contains:

e |IDU-NetStream RM - see Figure 4-4 below.
e 19" rack mounting kit - see Figure 4-6 below

e Two DC power plugs for power cables - see Figure 4-6 below

o o e :I—] Jooan IDU-C ‘
. 1 E e = o

Figure 4-4: IDU-NetStream RM Package contents - the IDU-NetStream RM, Ethernet only

1DU-C

o Wi o

Figure 4-5: IDU-NetStream RM Package contents - the IDU-NetStream RM, 16 E1/T1 ports
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. |
e B

Figure 4-6: IDU-NetStream RM Package contents - the mounting kit and DC power plugs

Power over Ethernet (PoE) Devices

Basic PoE Device

The basic PoE device provides Ethernet service only, with
power for the ODU. The PoE device is extremely compact,
having one Ethernet port, one ODU port and a standard 3
pin male AC power socket.

It may be used with all NetStream radios.

oR

ING W NECT PO AT

A E‘Jﬁ"%gﬁ‘%’g‘rf"swﬁ
7 NETW

Figure 4-7: Basic PoE device - showing the radio Ethernet port

GbE PoE Device

NetStream Gigabit Power over
Ethernet (GbE PoE) device provides
data and power to NetStream
outdoor units. The PoE device is
available with a variety of AC cables
with different plug types.

This is the recommended PoE device
for use with all NetStream radios.

The unit comes with a VAC cable.
Both the cable length and plug are
region dependent.

Figure 4-8: GbE PoE device
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Outdoor (Ruggedized) DC PoE Device

f - @
The Outdoor (Ruggedized) DC PoE Device may be used for all
Netronics radios. It will not support Gigabit performance. Two
models are available using power input of 20 to 60 VDC or 10 to

v i 30 VDC. The unit may be installed in a vehicle using respectively
24 VDCor 12 VDC power circuits.

®» @

A28 2

Figure 4-9: Ruggedized DC-PoE Device

IDU-DT6 aggregation unit

The IDU-DT6 provides aggregation for multiple NetStream ODUs at a hub site. It supports all
NetStream ODUs. It features —

e Six PoE ports (PoE legacy mode / Netronics PoE)

e Upto25W per PoE port

e 2 LAN Interfaces 10/100/1000 Mbps; auto-negotiation

e SFP Interfaces: 2 x SFP ports of 1000 Mbps (standard MSA)

It is 19” rack mounted, 1U and half width. Power feeding is 44 VDC — 56 VDC, Dual redundant inputs
through standard IDU-NetStream RM type adapters.

ODU / PoE
3

SFP1 SFP2

-46 = -55VDC, 4A P
PRIMARY SECONDARY' \\ =

Sanapamne 0
T R

Figure 4-10: IDU-DT6 front panel

The IDU-DT6 package contains:

e OneIDU-DT6

¢ One short mounting ear

¢ One long mounting ear

¢ One dual connector to join two units mounted side by side

e Two DC power plugs for power cables - see Figure 4-11 below
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Figure 4-11: DC three pin power plug

The power connectors are 3 pin in line female, with polarities (left to right) minus, ground, plus. If
required, an AC/DC power adapter should be ordered separately, depending on your region.

The IDU-DT6 may be installed in single or double configurations:

Figure 4-12: IDU-DT6 front view - single configuration

Figure 4-13: IDU-DT6 front view - double configuration

Antennas

An antenna is the radiating and receiving element from which the radio signal, in the form of RF
power, is radiated to its surroundings and vice versa. The antenna gain and transmitting power may
be limited by country regulations.

The NetStream may be operated with an integrated antenna that is part of the ODU unit, or with
external antennas connected to the ODU via N-type connectors. All cables and connections must be
connected correctly to reduce RF losses. The required antenna impedance is 50 Q.

The 5.x GHz Integrated Antenna ODU is provided with 370 mm (1.2 ft) flat panel antenna, with a
gain of 23 dBi (5.x GHz) / 19 dBi (4.9 GHz) and 8° beam width. The 2.x GHz Integrated Antenna ODU
is provided with 370 mm (1.2 ft) flat panel antenna, with a gain of 16 dBi and 16° beam width. The
radio and the antenna are housed in a weatherproof case as a single unit.
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Figure 4-14: ODU with integrated Flat Panel antenna

External Antennas

External antennas are available for the NetStream radios, varying in operating frequencies, form
factor, size and gain, dual or single polarization.

The Flat Panel antenna shown below can be used either as an integrated or external antenna.

I
Figure 4-15: External Antennas for use with NetStream

Antenna Kits

External antennas are available for the NetStream radios, varying in operating frequencies, form
factor, size and gain.

See the Netronics products catalog for a more detailed offering of external antennas. External A
typical antenna kit contains -

e Anantenna
e Two RF cables 1.2 m (4’) long
¢ Mounting kit
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Accessories

Hub Site Synchronization (HSS) Unit

The HSS unit synchronizes collocated ODUs to prevent self interference. It is particularly useful at a
multi-sector base station employing several ODUs.

A single HSS unit supports up to ten collocated ODUs. In addition to each unit being connected to its
PoE device, the collocated unit has an additional cable that is connected to the HSS Unit. The HSS
Unit is a compact, weatherproof (IP67) connector box that is installed on the same mast as the
ODUEs. All collocated units connect to this box using an HSS cable. Cables in prepared lengths are
available for purchase.

The HSS unit is supplied with ten protective covers; any port not in use must be closed with a
protective cover.

HSS Unit Connection Instructions:
¢ Ports must be connected continuously
¢ \When disconnecting a radio unit, shift used
ports to maintain continuous connectivity

SYNC 10 SYNC 9 SYNC 8

Figure 4-16: HSS Interconnection Unit
See Chapter 11 and Chapter 12 for further details about the use of HSS.

GSS-U
The GPS-based synchronization unit (GSU) is designed to handle inter-site interferences under
large-scale deployment scenarios.

The GSS-U is an outdoor unit consisting of GPS antenna and a PoE device.

The GSS-U is connected to the HSS Unit using a standard HSS cable. It synchronizes the transmission
timing of multiple Hub-Sites to the same clock source thus eliminating self interference (see Chapter
14).
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GPS Antenna

GSU
GPS-based Site x__‘_,,/x:.
Synchronization i
Z RF Cable ]
,_” e
CAT-5e Cable T HSS Cable

| HSS Unit

ORCRORCNO

PoE device

Figure 4-17: General GSU configuration

Lightning Protector Unit (LPU)

The use of lightning protection is dependent on regulatory and end user requirements. The
NetStream ODU is designed with surge limiting circuits to minimize the risk of damage due to
lightning strikes. It is designed for use with Netronics products.

b

Figure 4-18: NetStream Lightning Protector

The lightning protector incorporates high-power gas discharge tube and current transistor
protection in a single protector unit. Technical specifications are shown in Appendix A.

Ethernet Repeater

The NetStream Ethernet repeater enables you to extend the IDU/PoE to ODU cable beyond the
100 m limit (but no more than 200 m). The unit looks physically like the lightning protection
device in Figure 4-18. It’s use is very simple as shown in the following schematic:

Netronics NetStream Family System Manual



Tools required for installation Chapter 4

: Lightning Protector

&

i

Fast Ethernet Repeater
extends IDU-0DU cable
length beyond 100m
lr Lightning Protector

-
L PR

Figure 4-19: Using an Ethernet repeater with lightning protectors

% The Ethernet repeater cannot be used with GbE IDU-ODU cables.

Tools required for installation

The following is a list of the equipment and materials required to install NetStream hardware.

Tools and Materials
e Crimping tool for RJ-45 (if the ODU-PoE cable is without connectors)
e Spanner/wrench 13 mm (}4")
e Drill (for wall mounting only)
e (Cable ties
e Sealing material

e Waterproofing tape such as Scotch 23 Tape %” wide, from 3M to ensure IP-67 compliant
protection against water and dust

Cables and connectors
e ODU grounding cable 10 AWG
e ODU-PoE cable (outdoor class, CAT-5e, 4 twisted pairs, 24 AWG):

= Up to 100 m for 100BaseT connection.
=  For a 1000BaseT connection (HBS only) use an ODU-PoE cable no longer than 75 m.
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= For 1000BaseT, you should use Netronics supplied ODU-PoE cables, which
guarantees 1 Gb performance. Netronics cannot guarantee 1 Gb performance if
‘::'t" you use third party cables
ole

e External CAT-5e cable diameter should be between 7-9 mm to ensure waterproof
sealing.

Safety Practices

Preventing Overexposure to RF Energy

To protect against overexposure to RF energy, install the ODUs so as to provide and maintain
minimal separation distances from all persons.

When the system is operational, avoid standing directly in front of the antenna. Strong RF fields
are present when the transmitter is on. The ODU must not be deployed in a location where it is
possible for people to stand or walk inadvertently in front of the antenna.

Grounding
All Netronics products should be grounded during operation. In addition:
o All ODUs should be earthed by a wire with diameter of at least 10 AWG.

NetStream ODUs must be properly grounded to protect against lightning. It is the user's
responsibility to install the equipment in accordance with Section 810 of the National
Electric Code, ANSI/NFPA No.70-1984 or Section 54 of the Canadian Electrical Code. These
codes describe correct installation procedures for grounding the outdoor unit, mast, lead-in
wire and discharge unit. It also lays down the size of grounding conductors and connection
requirements for grounding electrodes. NetStream ODUs must be grounded to a Protective
Earth in accordance with the Local Electrical Regulations.

e The earth lug on any IDU should be connected to the protective earth at all times, by a wire
with a diameter of 18 AWG or wider. Rack-mounted equipment should be mounted only in
earthed racks and cabinets.

Further, you should -
e Always make the ground connection first and disconnect it last
e Never connect telecommunication cables to ungrounded equipment

e Ensure that all other cables are disconnected before disconnecting the ground

Protection against Lightning

The use of lightning protection is dependent on regulatory and end user requirements. All of
Netronics outdoor units are designed with surge limiting circuits to minimize the risk of damage
due to lightning strikes. Netronics recommends the use of additional lightning protector devices to
protect the equipment from nearby lightning strikes.
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General

It is recommended that installation of the outdoor unit be contracted to a professional
installer.

Before working on equipment connected to power lines or telecommunication lines, you
should remove jewelry or any other metallic object that may come into contact with
energized parts.

Use extreme care when installing antennas near power lines.
Use extreme care when working at heights.

When using an AC power source for Netronics devices, always use the AC power adapter
supplied by Netronics.

Use the right tools!

Do not mount an ODU upside down or horizontally. Doing this may void you product
warranty.

Internal ESD Protection circuits

Netronics equipment is designed to meet the ETSI/FCC/Aus/NZ/CSA EMC and Safety requirements.
To fulfill these requirements, the system's Telecom lines at the ODU/PoE are Transformer-isolated
and include internal ESD (Electro-Static-Discharge) Protection circuits.

Before Field Installing ODUs

Prior to installing ODUs in the filed, you might like to consider pre-loading them with their intended
IP addresses. In a large dispersed network this would be done in the warehouse ahead of
deployment. To do this, see Chapter 25 for details.

Hardware Installation Workflow for a NetStream Link

Installing a Link

Site Survey

The Site Survey is carried out as described in Chapter 3. Recall that the Site Survey has three
main steps:

Stage 1: Preliminary Survey
Stage 2: Physical Survey
Stage 3: RF Survey

Site preparation

Site Preparation includes -

Obtaining any necessary legal and statutory permits for installation of radio equipment

Clearing physical obstructions as far as possible

Erecting a mast or tower if required. A mast-sited ODU typically uses a pole attached to the

mast.
Installing a pole on a building wall if required

Constructing a weather-proof cabinet to house a PoE device or other IDU if it is not to be

housed indoors

Netronics NetStream Family System Manual
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¢ Ensuring availability of power, typically standard local AC power
e Ensuring that there is a LAN cable in place from the user’s switch to the PoE/IDU location

Mounting a Standard Form Factor ODU

Use a mounting kit to mount the ODU on a pole as shown in the following figures

Figure 4-21: Large Clamp Figure 4-22: Small Clamp Figure 4-23: Arm

Table 4-1: Bill of Materials: Standard mounting kit

Item Description Quantity
No.

1 Large Clamp (see Figure 4-21) 1

2 Small Clamp (see Figure 4-22) 1

3 Arm (see Figure 4-23) 1

4 Screw hex head M8x40 4

5 Screw hex head M8x70 2

6 Washer flat M8 4

7 Washer spring M8 3

8 M8 Nuts 2
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Figure 4-24: Attaching the mounting kit to the pole

Figure 4-25: Mounting kit in place on the pole

Figure 4-26: Mounted connectorized ODU Figure 4-27: Mounted ODU: Integrated antenna
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The purpose of the arm (Figure 4-23), is to enable single-pole antennas (deprecated) to be rotated
through 90° for correct vertical alignment or simply to distance the antenna or ODU from the pole.

Grounding the ODU

There is a grounding lug on the rear of the ODU as shown in Figure 4-28. Connect it to ground using
10 AWG wire. Grounding is often carried out in conjunction with lightning protection.

Figure 4-28: ODU: Grounding lug

Mounting a Small Form Factor ODU

A small form factor ODU mounting kit has a mounting kit adapter and two metal ties:

Figure 4-29: Small form factor ODU - Rear, metal tie

The mounting ties are threaded through the mounting slots provided and the unit mounted on a
pole.

Figure 4-30: Mounting adapter
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Table 4-2: Mounting adapter kit for small form factor ODUs

Item | Description Quantity
No.
1 Metal ties 2
2 Mounting adapter 1
3 Screw M5x10, CSK, Phillips, stainless steel 2

The mounting adapter is used with the standard mounting kit shown in Figure 4-20. It is not
included in the ODU package and must be ordered separately.

> To mount a small form factor ODU using a mounting kit:

1. Referring to Figure 4-31 below: Secure the adapter (3) to the rear of the ODU (2) using
the two screws provided (4). Use a Phillips screwdriver set to a torque of 2.0 NM.

Figure 4-31: Securing the mounting adapter

2. Referring to Figure 4-32 below: Attach the ODU mounting kit (1) to the mounting
adapter ear (4) and proceed as above, for a standard ODU.

Figure 4-32: Attaching a standard mounting kit
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e  When mounting an ODU on a pole or wall, ensure that the unit is oriented so
that the cable connectors are at the bottom.

%“ e Do not mount an ODU horizontally
. e Foran ODU with an integrated antenna: Do not tighten the ODU to its
Note mounting bracket until the antenna alignment process is complete.

e Ensure that there are no direct obstructions in front of the ODU or
interference from man-made obstacles.

Installing a PoE device

The PoE device (Figure 4-8) is a very simple piece of equipment. It has a recessed three pin AC
power plug, a matching power cable, a LAN-In port (from a switch), a LAN-Out port (to the ODU) and
a power LED, green under normal operation. It is typically strapped into a net-work equipment rack
using plastic ties. It may also sit free on a tray or table-top.

Connecting the ODU to the PoE device

Connect the HBS to the LAN-Out port only. It will not work on the LAN-In port.

Connecting the PoE Device to a Network

Connect the PoE to network equipment such as a switch from the LAN-In port. Connecting
network equipment to the LAN-Out port may damage it.

Powering up the ODU from a Poe Device
Connecting the ODU port labelled IDU to a powered up PoE is sufficient. If you have not already

closed and weather-sealed the ODU IDU port, then inside it you can see an amber colored power
LED which turn green when the ODU is configured. (See Chapter 6).

The IDU-DT6: An Alternative to PoE Devices

Using an IDU-DT6 instead of several PoE devices

The IDU-DT6 is an aggregation switch with the functionality of six PoE devices. It is ideal for use at a
site having several collocated ODUs. It also affords the connectivity required to use Ethernet HSS for
collocation (see Chapter 13).

LAN ODU | PoE

El_ggg Q!.!,I_@ ©

Figure 4-33: IDU-DT6 front panel
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Installing an IDU-DT6

The IDU-DT6 can sit on a table top, but is best installed in a rack using the supplied ears as in Figure
4-12 and Figure 4-13.

Connecting the ODU to an IDU-DT6

Connect the ODU IDU port to any of the six PoE ports of the IDU-DT6.

Connecting the IDU-DT6 device to a network

The IDU-DT6 has two LAN ports, either of which may be used for network connection.
Grounding and Powering Up the IDU-DT6

The IDU-DT6 has redundant power connection circuits. An enlarged view of the power connectors is
shown in below:

-46 — -55VDC, 4A
PRIMARY

Figure 4-34: IDU-DT6 power connectors, grounding lug and power plug.

e For direct DC connection: The connectors are 3 pin in line female, with polarities (left to
right) minus, ground, plus.

e For AC connection: To avoid damage to the IDU-DT6, always use an AC/DC adapter and
power plug supplied by Netronics.

Ground the unit with a 10 AWG wire before applying power.

Warning

IDU-DT6 - Functional Overview

ODU | PoE
3

5

IDU-H

-4f <= -55VDC, 44
PRIMARY SECONDARY

Status LEDs 2 SFP Ports 2 LAN Ports 6 WAN Ports 2 DC Inputs Grounding Lug

Figure 4-35: IDU-DT6 front panel
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The front panel is very straight forward: The SFP ports are standard. The LAN ports are Ethernet and
support GbE. The six ODU WAN ports function identically to the LAN-Out port on a PoE device.

The IDU-DT6 LEDs

Table 4-3: IDU-DT6 LED Indicators

Port Green Yellow
WAN (2xRJ45 LEDs) Link / Activity Duplex or Port’s PoE status (configurable)
LAN (2xRJ45 LEDs) Link / Activity Duplex
SFP (2 panel mounted LEDs) Link / Activity Duplex

Installing an IDU-NetStream DT

The IDU-NetStream DT can be wall mounted, placed on a desktop or take up one half of a 1U rack
slot. The unit looks deceptively like a simple domestic router: It is not. It must be properly grounded,
cabled to the ODU and connected to power using the supplied AC/DC adapter.

R
1 ]

1 2
| W —
- L —
opu LAN TRUNKS ALARMS =

T TI—

Figure 4-36: IDU-NetStream DT: Rear panel

Although the three pin power plug is physically similar to that of the other IDUs, the power
requirements are quite different:

Figure 4-37: IDU-NetStream DT power connector, grounding lug and power plug

e For direct DC connection: The connector is a 3 pin in line female, with polarities (left to
right) minus, ground, plus.

e For AC connection: To avoid damage to the IDU-DT6, always use an AC/DC adapter and
power plug supplied by Netronics.
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IDU-NetStream DT LEDS

The IDU-NetStream DT LEDs share the same functionality as the corresponding IDU-NetStream RM
LEDs. They are described in the next section.

Mounting the IDU-NetStream RM

ul E-llu-—lgga@ -

Figure 4-38: IDU-NetStream RM Package contents - the IDU-NetStream RM, 16 E1/T1 ports

IDU-NetStream RMs are all rack mountable, as shown in Figure 4-39. A front panel keyed schematic
of a rack mounted IDU-NetStream RM is shown in the figure below.

K Detachable F C2LAN L I'S\.'l Gramaryd g K Detachable
Rack mountin, 0.4, 80r16 Trunks E1/T1 tandky in Power Rack mountin
brackets ? Label Ports Port 4 E‘)onnsclor Label brackets ¢
S % k s L S
o EREERTEEEEEEEE R o
‘ (p Q g :g E_ U | ﬁ‘r'::ﬁ‘—'sﬁ_4‘-..d.‘-..4.‘-”.d W1 T ':D‘:K o ('_i) ‘
J 19" Rack A B D SFP H Secondary ; J 19" Rack
mounting Indicator opu Part E alarms Port 3 pin Power ILL?mundmg mounting
holes LEDs Port Conneclor 9 holes
Figure 4-39: IDU-NetStream RM front panel
Further description of the keyed items in Figure 4-39 is shown in Table 4-4 below:
Table 4-1: Components of an IDU-NetStream RM front panel
Key Label Remarks
A Indicator LEDs See Figure 4-40.
B ODU Port RJ-45 connector, see Table B-1.
C LAN RJ45Ports Ethernet, RJ-45 connector, see Table B-3.
D LAN SFP Port See Appendix C.
E Alarm Ports Standard DB25 female connector, see Table B-7.
F Label indent Place for adhesive identification labels.
G Primary 3 pin Power Connector
Standard 3 pins in line power connector, see Table B-8.
H Secondary 3 pin Power Connector
1 Grounding Lug Use the lug supplied.
J Rack mounting holes
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K Detachable Rack mounting brackets
L 0,4,8or 16 E1/T1 Ports See Table B-4.
M Standby Port Hot Standby ready: HSB cable socket, see Table B-5.

The Indicator LEDs (Item A in Table 4-4 above) are shown in more detail below:

DU ODU  HSS
®© © 0
® ©® 0
il LIFUFE  S5TEY

Figure 4-40: IDU-NetStream RM Front Panel LEDs

The IDU-NetStream DT Front Panel LEDS look like this and are functionally the same as the IDU-
NetStream RM LEDs.

HSS SERVICE LINK ODU IDU
O @) O @) O

Figure 4-41: IDU-NetStream DT Front Panel LEDs

The purpose of the LEDs is shown in Table 4-5 below:

Table 4-5: IDU-NetStream RM Front Panel LEDs

Name Color Function

IDU operational

During power-up only

IDU Red Failure

During power-up; continues if ODU fails to load IDU firmware.

Also, when using an IDU-NetStream RM to replace a PoE device in which case all other LEDs off.

ODU-to-IDU communication link is operating
oDuU

Red ODU-to-IDU communication link is disrupted
Wireless link is synchronized
AIR I/F During installation mode; also signals software mismatch on some identical ODUs
Red Wireless link lost synchronization
E1 or T1 line is synchronized
Alarm detected at the opposite site interface; Normal or LOSS
SvC Local or remote loopback
Red Alarm detected at this site interface
Off Ethernet only IDU or E1/T1 not configured
HSS See supplementary Table 4-6 following.
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Table 4-5: IDU-NetStream RM Front Panel LEDs (Continued)

Name Color Function
Hot Standby Mode - for use with Link State
Trunks only
Primary Active
Secondary Not active
Red Primary Not active
Secondary Active
off off HSM not activated
STBY Hot Standby Mode - For use with
Ethernet only in a 1+1 Ring Link State
application)
Green
Blinking Green
Red Hardware ready
Orange
off

Table 4-6: IDU-NetStream RM and New Style IDU-NetStream DT Front Panel LEDs for HSS

Color Function

This ODU is HSS master, generating signal, and HSS Sync is OK

This ODU is a HSS client and in Sync

Red HSS not operational due to improper signal detection. This ODU is not transmitting

HSS is operational. One of the following conditions apply:
3 This ODU is a master that is generating signals and detecting signals
3 This ODU is a master that is generating signals but detected improper signals
3 This ODU is a client “Continue Tx” but is not detecting signals

3 This ODU is a client “Disable Tx” and is detecting signals from multiple sources

All orange cases transmit.

HSS is not activated

off Disconnection between ODU and IDU

To mount an IDU-NetStream RM (The keys refer to Figure 4-39):
1. Attach the rack mounting brackets (K) to the IDU.
2. Boltthe IDU into an empty slot in the rack, ensuring that it sits securely.

3. Ground the IDU to the rack using grounding lug I. The IDU should be left permanently

grounded.
% Instead of using the rack mounting brackets, the IDU may be rail mounted using
—— the four screw holes on each of its sides.

Note
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Mounting External Antennas

Mounting a Flat Panel External Antenna

Typically, a flat panel antenna such as that shown in Figure 4-15 is used. It has four bolts for a
mounting kit adapter.

Figure 4-42: Flat panel antenna mounting kit adapter

It is mounted on a pole in exactly the same manner as the ODU itself using the adapter shown in
Figure 4-42. The left hand view in shows the knurled surface adjacent to the mounting kit ear. The
right hand view shows the recess for the mounting kit holding nut.

Figure 4-43: Flat Panel antenna - rear with mounting kit adapter
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Figure 4-44: Flat Panel antenna - mounted

Other Antenna Types

Many of the antennas of the types shown in Figure 4-15 use the standard mounting kit of Figure 4-20.

Some third party antennas use pole clamps, similar to those shown below:

Figure 4-45: Pole clamps for external antennas

Grounding an External Antenna

External antennas should be individually grounded using a suitable Grounding Kit such as an Andrew
Type 223158-2 ( http://www.commscope.com).

Do not stand in front of a live antenna.
Warning
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Mounting the Lightning Protection Devices

The use of lightning protection is dependent on regulatory and end user requirements. The
NetStream ODU is designed with surge limiting circuits to minimize the risk of damage due to
lightning strikes. Netronics recommends the use of additional lightning protector devices to protect
the equipment from nearby lightning strikes.

In what follows, ODU may be any type of Netronics outdoor radio unit and IDU may be any type of
NetStream IDU used with such products (PoEs, IDU-DT6, IDU-NetStream RM etc.)

Figure 4-46: Netronics Lightning Protection Kit

Table 4-7: LPU Kit contents

Item Quantity |View/Remarks

LPU (shown wrapped) 1

U wall clamp 1
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Table 4-7: LPU Kit contents (Continued)

Item Quantity |View/Remarks
RJ-45 connectors 2

(shown wrapped)

0.5m CAT-5e cable 1

Metal tie 1

Quick Installation

Guide 1 Pamphlet

For any type of IDU-ODU connection, lightning protection units (LPUs) are installed in pairs, as
shown in the next figure:

* Lightning Protector

Lightning Protector

- PO TP

Figure 4-47: Basic use of lightning protectors
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» Toinstall a LPU on a pole adjacent to an ODU (HBS or HSU):

1.

. Ground the LPU to the

. Connect the 0.5 meter

. Connect the other end of

. Tighten the top cable LPU

. Connect the main ODU-

Mount one LPU on the
ODU pole, as close as
possible to the ODU.

pole using the grounding
lug.

CAT-5e cable to the IDU
port of the ODU.

the cable to the top of the
LPU.

gland cap.

IDU cable from the IDU
to the bottom end of the LPU.

. Tighten the bottom cable LPU gland cap.
. Run the main ODU-IDU cable towards the IDU location.

. Insulate both LPU connections. See the next section, Additional Consideration for

Waterproofing below.

» To install a LPU on a wall adjacent to an IDU (PoE or IDU-DT6):

1. Use the supplied wall i

5
6
7.
8

. Remove the top cable

. Thread the IDU cable ‘|-

I

clamp to mount the \

second LPU as close

as possible to the

indoor access point

to the IDU. L 3

. Ground the LPU to an 4 C_l 5 6

earth strip using the
grounding lug.

LPU gland cap
together with the
rubber sealing tube.

from the upper 7
LPU, through the removed cap from the previous step.

. Plug it in to the top of the LPU.

. Screw down and tighten the LPU cap.

Connect the 0.5 m CAT-5e cable to the Bottom of the LPU.

. Connect the other end (via the indoor access point) to the IDU.
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9. Insulate both LPU connections. See the next section, Additional Consideration for
Waterproofing below.

Additional Consideration for Waterproofing
Lightning Protectors and Ethernet Repeaters

If these units are installed at locations heavily exposed to heavy dust, rain or corrosive moisture (for
example, close to the sea), you should protect them further as in the following procedure. In the
remainder of this section, “unit” refers to either a Lightning Protection Unit or a Repeater.

» To seal a unit against excessive dust and moisture:

1. Obtain a high quality sealing material such as Scotch 23 Tape %” wide, from 3M to ensure
IP-67 compliant protection against water and dust.

2. Cut two pieces each 25 cm long, of Scotch 23 splicing tape. Remove the plastic cover to
expose the tacky side of the sealing tape as shown in Figure 4-48.

Figure 4-48: Exposing the tack side of the sealing tape

3. After connecting the short CAT-5 IDU/ODU cable (provided in the box) from the ODU to

the unit, tighten the cable gland cap firmly and use the insulation tape scotch 23 to fully
cover both of the cable glands.

4. Connect the tape with tacky side up on the cable gland cap and the CAT-5 cable. Start at
Start Point at the bottom of the cable gland as shown in Figure 4-49. Finish at End Point of

the CAT-5 cable, 2.5 cm after the end of the shrink tubing. Stretch the tape and apply half-
overlapped to form gap-free joint.
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CAT-5e cable
to ODU

-

Cable Gland

CAT-5e cable
IDU/ODU

Figure 4-49: Start and End points for protective-taping the unit

5. Wrap two layers of any scotch vinyl plastic electrical type (e.g Scotch Super 88 Vinyl Plastic
Tape from 3M) to protect the joints as shown in Figure 4-50. Ensure that the bottom of
the cable gland and the end of the CAT-5 cable are covered with the sealing splicing tape

and with vinyl plastic tape.

Figure 4-50: Protecting the unit joints with vinyl tape

6. Mount the unit on the pole using the mounting ring as shown in Figure 4-51. Ground the
unit using the GND screw. For lightning protection, repeat the same procedure to install
the second unit connected to the IDU.
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Figure 4-51: Mounted and strapped to the pole

External Ports for CAT-5e Cables

All external ODU ports should be water sealed. Use the same materials and method as for the LPU
cable glands.

Mounting the Ethernet Repeater

The Netronics Ethernet repeater enables you to extend the PoE to ODU cable beyond the 100 m
limit (but no more than 200 m). The unit looks physically like the lightning protection device in
Figure 4-18. It’s use is very simple as shown in the following schematic:
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: Lightning Protector

&

i
Fast Ethernet Repeater
extends IDU-0DU cable

length beyond 100m

lr Lightning Protector

-
L PR

Figure 4-52: Using an Ethernet repeater with lightning protectors

—~m—,
% The Ethernet repeater cannot be used with GbE IDU-ODU cables.

“age-
Note

Connecting an ODU to an IDU

The ODU-IDU cable conducts all the user traffic between the IDU and the ODU, and also provides
power to the ODU. The maximum length of the ODU-IDU cable is 100 m (328 ft) in accordance with
10/100BaseT standards.

The ODU-IDU cable is supplied pre-assembled with RJ-45 connectors, at the length specified when
ordering, or as a cable drum with spare connectors. If the ODU-IDU cable was not ordered, use an
outdoor class, CAT 5e 24 AWG shielded cable. See Appendix B for Wiring Specifications.

To connect the ODU to the IDU, route the cable from the ODU to the IDU, secure the cable along
its path and connect the cable to the ODU RJ-45 connector on the IDU (see item B in
Figure 4-39 above).

Connecting User Equipment

> To connect user equipment to an IDU:

1. Connect user switch/router or any other compatible device to one of the IDU panel RJ-45
ports designated LAN. (For an IDU-NetStream RM, see item Cin Figure 4-39 above. For
an IDU-DT6 see Figure 4-10 above.)
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2. Connect user E1/T1 traffic to the IDU panel RJ-45 ports designated TRUNKS. (For an IDU-
NetStream RM, see labeled item Lin Figure 4-39 above).

3. IDU-NetStream RM and IDU-DT6 only: To use the SFP Port(s) (see Figure 4-39 and
Figure 4-10 above), insert an SFP plug-in module into the port and connect the user
switch/ router or any other compatible device to the SFP plug-in module.

Refer to Appendix B for connector pin outs.

-‘
% Do not connect two LAN ports to the same network, or flooding may occur.

For TDM Users

You may use SFP units configured for TDM with the IDU-DT6. Be aware however, than the TDM
performance will be limited to TDM over Ethernet. If you require native mode TDM performance,
you should use an IDU-NetStream DT or an IDU-NetStream RM.

Connecting and Aligning ODUs / Antennas

You perform antenna alignment using the ODU's buzzer.

To speed up the installation time, alignment of a NetStream system should be performed by two
teams simultaneously, at site A and at site B.

To align ODUs with integrated antennas or external dual-pole antennas:

1. For external dual-pole antennas: Using a coax cable with N-Type connectors, connect
the vertical polarization connector of the antenna to the ANT 1 connector of the ODU.

2. For external dual-pole antennas: Using a coax cable with N-Type connectors, connect
the horizontal polarization connector of the antenna to the ANT 2 connector of the
ODU.

3. Ensure that power is connected to the IDUs at both sites.
4. Ensure normal operation of the IDUs by the LED indications on the front panel.

Provided that site A detects the signal from site B, the ODU starts beeping 20 seconds
after power up, and continues beeping until the ODUs are aligned, and the installation
is complete.

In the following steps, “antenna” refers both to an external antenna and an integrated
antenna.

5. Direct the antenna of site B in the direction of site A. This is simplified if a previous site
survey has been completed and azimuths are known.
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When aligning the antennas, do not stand in front of a live antenna.

Warning

6. Make a horizontal sweep of 180 degrees with the site A antenna so that the strongest
signal from site B can be detected.

7. Slowly turn the site A antenna back towards the position of site B, listening to the tone
until the best signal is reached. See the following figure for audible signal variations.

)) BUZZER SIGNAL:
'BEST SO FAR l:l:l:l

INCREASED

SAME l:l

DECREASED N |
NOARLNK N

HSS MISMATCH [

ANTENNA
ALIGHMEHT

Figure 4-53: Beep Sequence for antenna alighment

e Three beeps and a pause is 'best signal so far'

— e Two beeps and a pause is 'signal quality increased'
% e One beep and pause is 'no change in signal’
g e Long beep and short pause is 'signal quality decreased'
Note

e One beep and a long pause is 'no air link'
e Any other signal does not relate to antenna alignment

8. Secure the site A antenna to the pole/wall.

9. Repeat steps 4 to 8 for site B.
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Installing the Link Manager Application

Minimum System Requirements

The Link Manager application is distributed on a CD. Operating system specific PC resources
required by the application are set out in Table 5-1 below:

Table 5-1: PC Requirements for the Link Manager Application

Windows Version
Vista/7
XP Pro
32 bit 64 bit
Memory 512 Mb 1Gb 2 Gb
Processor PIV P IV Dual Core

Requirements common to all systems are:

e Hard disk: 1 GB free space
e Network: 10/100BaseT NIC
e Graphics: 1024x768 screen resolution with 16 bit color

e Microsoft Explorer version 5.01 or later

Installing the Software

Any PC running the Link Manager application can be used to configure a NetStream link.

To install the Link Manager program:
1. Insert the CD-ROM into your CD-ROM drive. The installation starts automatically.

2. Follow the on-screen instructions of the installation wizard to complete setup of the Link
Manager program in the desired location.
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Getting Started with the Link Manager

If your links are within easy reach, you can configure them using the procedure described below. If
however, your links are to be geographically scattered, it may be convenient to pre-load each ODU
with its network address prior to physical installation. The procedure is quite straight forward, and
set out in Chapter 25.

Each ODU requires a static IP address, since part of the link definition is the

% IP address pair of both ODUs. Network Managers should ensure that these
~— addresses are outside of the automatic allocation ranges used by their

Note network DHCP server.

To start the Link Manager:

1. Connect the managing computer to one of the two LAN ports as shown in Figure 5-1 below:

AN

e [§
n g
Figure 5-1: LAN ports on the front panel of the IDU-NetStream RM

For IDU-NetStream DT users: The LAN ports are located on the rear panel

e onthe
é unit.
—— e From release 2.6 and higher, LAN ports support GbE (10/100/1000
Note Mbps)

If you are not using a direct connection as above, ensure that you have IDU to managing
computer connectivity (e.g. through a LAN).

2. Check that you have connectivity to the ODU. You can do this by opening up a command
line session (Start|Run and then type, cmd). At the command prompt, type

ping 10.0.0.120

You should see something like this:
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\WINDOWS\system32\cmd. exe

Microsoft Windows BP [Uersion 5.1.26801
CC>» Copuyright 1985-2881 Microsoft Corp.

C:“\>ping 10.8.8.12@
Pinging 18.8.8.128 with 32 bytes of data:

Heply from 18.8.8.128: hytes=32 time=6ms TIL=63
Heply from 18.8.8.128: hytes=32 time=3ms TIL=63
Heply from 18.8.8.128: hytes=32 time=3ms TIL=63
Reply from 18.8.8.128: bhytes=32 time=3ms TIL=63

Ping statistics for 18.8.8.128:

Packets: Sent = 4, Received = 4, Lost = B (@ loss>.
Approximate round trip times in milli-seconds:

Minimum = 3ms. Maximum = 6ms. Average = Ims

HERN

Figure 5-2: Pinging an uninstalled and un-configured link

Any other response from ping means that the ODU is not responding. Check your
Ethernet connection and that both the IDU and ODU are switched on and then try again.
If you do not succeed, seek assistance from Netronics Customer Support.

e Dismiss the command line session.

e Double click the Link Manager icon on the desktop, or click
Start| Programs| Link Manager | Link Manager.

The Log-on dialog box appears.

Version 9.5.20 I:I?Iilll 9496)
IP Address: Local Connection v
Password:

( ok )( cancel ) (Options >:=) |

Figure 5-3: First time log-on window

The Link Manager log-on Concept

NetStream supports SNMPv1 and SNMPv3 either separately or together. The log-on procedure
differs slightly between operation under SNMPv1 and SNMPv3. In what follows below, we assume
that SNMPv1 is in use. In Table 5-2 below, we show the difference between SNMPv1 and SNMPv3
at log-on time.

The Link Manager provides three levels of access in one of two entry modes. To see them, click
Options at any time in the Log on window (Figure 5-3 above). You are offered an extended log-on
window:
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Version 9.5.20 {Build 9496)

IP Address: | Local Connection | v |
Password: | |
User Type: |Ir15ta||er | T |

SNMPvl Communities / SNMPv3 passwords
Read-Only: |eessee |

Read-Write; | veeeee |

SNMPv3 Trap Authentication

User: | |

Password: | |
|:| Connect through Server
IP Address: | |

o) (o) @piom =)

Figure 5-4: Extended log-on window

At the User Type field, click the list button:

Version 9.5.20 (Build 9496)

IP Address: | Local Connection | = |
Password: | |
User Type: Installer | h
SNMPv1 Comn CPEratar L
Read-Only: Installer

Observer

Read-Write: | ®swess

SMNMPv3 Trap Authentication

User: | |

Password: | |

|:| Connect through Server
IP Address: | |

| (o) (ememy) ey |

Figure 5-5: Log on window exposing the user types.

There are three user types:
e An Observer has read-only access to the link. An Observer can monitor the link, generate
reports, but may not change any link parameters.
e An Operator can install and configure the link.

e An Installer can, in addition to functioning as an Operator, also change the operating band.
The latter function has legal ramifications, requiring familiarity with local regulations.
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If you are using Trap Authentication, enter the User and Password. Leaving these fields blank or
incorrect, will not prevent you from logging on. You will not be able to see trap messages directed to
the trap message address associated with a defined user. The allocation and association of a trap
address with a user is described in Chapter 9, Site Management: IP Address, VLAN and Protocol.

The following table summarizes these options:

Table 5-2: User types, default passwords and function

SNMPv1 SNMPv3
Default )
User Type Function
Password Community Default
Community Password
String Value
Observer admin Monitoring Read-Only public Read-Only public
, Installation, . .
Operator admin Read-Write netman Read-Write netman
configuration
. Operator plus . .
Installer wireless Read-Write netman Read-Write netman
set-band

The Network Manager should change the default passwords as soon as possible, particularly if
SNMPv3 is to be used.

» Continuing the log-on procedure:

5. Type an IP address for the ODU (if you connect through a LAN), or click Local Connection (if
you are connected directly to the IDU port).

¢ The Local Connection method uses broadcast packets to “discover” the
attached ODU

¢ If you log on using Local Connection, but your physical connection is not
local (i.e. anything other than a direct connection between the
managing computer and the IDU), then any configuration you carry out
may affect other links in the network. Do not do this!

¢ Do not carry out this procedure using a multi homed managing com-
puter also connected to a network. It will flood the network with
broadcast packets. Further, it will throw any other links on the net-work
into Installation or Inactive mode.

Warning

' Use Local Connection only if the managing computer is connected
[ directly to the IDU or PoE device and isolated from any other network equipment.

|| Enable Read/Write permissions

) ( ok ) ( cancel )
I
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¢ Inany event, as a precaution, default log-on over Local Connection is read-
only mode. Check the Read/Write enable box to carry out installation
procedures.

¢ Network log on (IP address to the ODU) is recommended.

e If you log on via an over-the-air IP address, you will receive a warning. If
you reset the site to which you are connected to factory settings, you can
lock yourself out of the link.

e The default IP address for the ODU is 10.0.0.120. The subnet mask is

% 255.0.0.0.
e The actual IP address is defined during link configuration (see Site
m Management: IP Address, VLAN and Protocol on page 137. See also,
Chapter 25).

6. If your User Type is not Operator, then choose it now.
7. Enter the password.

8. If you are a user with Read-Write permission, click Options to enter the Community options
if required

9. Forinitial log on:
e Leave the default Community passwords, netman for read-write, and public for

read-only.

e If Community values were previously defined, enter them under Community in the
Read-Only or Read-Write boxes.

e If you are a user with read-only permission, then you may only log on as Observer.

The Link Manager main window is displayed (see Figure 5-10).

Log-on Errors and Cautions

Unsupported Device

Attempting to connect to an unsupported device on an otherwise valid IP address (for example, a
LAN printer) will result in the following error message:

Device unreachablz!
Unsupported device. Pleass check the IP Address was entered correctly.

__.._{M—--.

Figure 5-6: Unsupported device message
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Incorrect IP Address or Invalid Read/Write Community Strings

If the IP address chosen is invalid, the community strings are incorrect or the link is unreachable, the
following error message will be displayed:

Device unreachablz!

Pleass check:
- IP Address was entered comectly
- Ping connection to the device

- Read-Only Community string setting in the login dialog

Forgotten community string can be retrieved from product label or Technical Suppart.

Figure 5-7: Unreachable device message

» To deal with lost or forgotten Community Strings:

1. Send an email request for to Netronics Customer Support for an alternative key. Your
email must include the ODU serial number shown on the adhesive sticker on rear of one
of your ODUs.

2. The reply will contain an alternative key, which functions as a temporary master
Community String. Copy/paste the supplied alternative key to both the Read-Only and
Read-Write fields in the log-on window (Figure 5-4). This gets you to the Link Manager
main window.

3. Use the procedure on page 144 to enter new Community Strings.

Incorrect Password

If you type an incorrect password in the Login window, the following message will be displayed:

Invalid User Type or Password, check Options!

Figure 5-8: Invalid password message
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Logging in to the Over-the-Air Site

You can log on to the over-the-air site of an established link (Site B in our example). However, you
will be first offered the following caution:

Over the air connection - 192.168.1.102

The system has detected an over the air connaction to the device.
Fleass select one of the following:

"': Continue - to resume this operation.

. Read Only - to connect in Read Only made.
Switch - to connect to the local device, instead of the remaote one,
Cancel - to abort this operation.

D In the future, do not show this waming.

Figure 5-9: Logging on to an over-the-air site

If you upgraded from an 8.x .xx release of the Link Manager, you will notice

-,
% that it is no longer possible to work in “Offline mode”. You can only enter
“iag-
Note the Manager when it is connected to a valid NetStream device.

Changing the Log-On Password

» To change the log on password:
1. Log on to a valid IP address.
2. From the Tools menu, select Change Password.
The Change Password dialog box appears.

3. Enter the current password, and the new password.

o A valid log-on password must contain at least five characters excluding
% SPACE, TAB, and any of “>#@ | *?;.”
g

Note

4. Click OK to confirm.
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Default NetStream Settings

The default settings of the NetStream configuration parameters are listed in the second column
of Table 5-3 below. The third column shows the values we use in this manual for illustrative
purposes.

Table 5-3: Default and Illustrative Settings

Parameter Default Value Illustrative Value

Factory default band Product dependent 5.820 GHz

ODU IP Address 10.0.0.120 10.104.2.2 and 4

Subnet Mask 255.0.0.0 255.255.0.0

Default Gateway 0.0.0.0 10.104.10.21

Trap destination 0.0.0.0 0.0.0.0

Link Manager log-on passwords

Observer admin

Operator admin

Installer wireless

Link ID Link EBG_20561334

Link Name Name TPSF_BTT

Site 1 Site A

Site 2 Site B

Location (per site) Location A B
Name (per site) Name Here There
Contact (per site) Person John Mary
Link Password wireless-bridge

Rate Adaptive

Ethernet Configuration Auto Detect

Radio Link Failure Actions No action

Bridge or Hub mode Hub Mode, Aging time = 300 sec
Protocol SNMPv1 SNMPv1 (may be v1, v3 or both)

Read-write — netman

Community values
Read-only — public
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First steps

At this point the main window of the Link Manager should be displayed:

File  Configuration  Tools  Maintenance  Help

u ® A & @ 24 @ L
L Ca e Link Installation Service Mode Site: Location Site: Location Get Diagnostics Clear Counters Log Off HelpiFL1)

Link: Link Location: Location Location

Link 1D adio Interface
Services: None Radio Interface:
e B RSS [dBm] S — i

Band: 5.730-5.845 GHz FCC/IC Dynamic Tx Ratio [%]
Channel BW [MHz]: 20
Rate [Mbps]: 13

Status: Installation Required

Ethernet Service:

Estimated Throughput [Mbps]

Site: Location Rx Rate o o
Tx Rate o o

IP Address: 192.163.1.101
Subnet Mask: 255.255.255.0

Trap Destination:  0.0.0.0 TOM Service: Counters Display Mode! (&) sceurmulziivs () Current
TOM Block Failure Ratio
Error [Blocks]

4, Site: Location 1 3 5 7 9 B 5 1 3 5 7 g . n. .\ =n
1P Address: 192.168.1.102 TR P “nnnnnnn nﬁnﬁ“ﬁ“ﬁ
Subriet Mask; 255.255.255.0 L el Ll el v|“ T 0 g g | ot
Trap Destination:  0.0.0,0 2 4 3 a mwo oz M 5 H 4 & 8 w2 14

Events Log

Murnber Date & Time Message Trap Source IP Address

Connected to Location, Internal

.WII\ ] l

|~

@ Connection Available Connection Mode: Metwork 1P Address: 192.165.1.101 WEE-E ® Encrypted Link.

Figure 5-10: Opening Link Manager window prior to installation — Using IDU-NetStream RMs

——

% The Dynamic Tx Ratio bar only appears for model NetStream 5x200
Note

A detailed field by field description of the contents of the Link Manager main window may be found
in Chapter 7.

The procedure required to make the link functional has three phases:
1. Link Installation - which we will detail below.

Installation actually gets the link operational by setting the link parameters. It uses a fixed
channel at the lowest possible modulation, BPSK at 6.5 Mbps and will work under the harsh
interference condition.

-~

% During the installation procedure, the definition of link-wide parameters is
g automatically applied to both sides of the link.
Note
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The ODUs as supplied by Netronics are set up with a factory default band. If
for some reason the default band needs to be changed, it should be done
before link Installation. The procedure is set out in Chapter 22.

Caution Use of an incorrect band may be in violation of local regulations

2. Link Configuration - described in Chapter 8.

Configuration provides much the same functionality as Installation, but for a running link. A
fallback to Installation mode is provided for situations which cannot be handled without
resetting the link, such as antenna realignment and IDU or ODU replacement.

The Link Installation and Configuration phases are both carried out with Wizards, which
“walk you through” the processes. The Wizards are visually quite similar and will be

described in detail below.
3. Site Configuration - described in Chapter 9.

Site specific configuration for each side of the link is available at any time - under a running
link or under the restricted Installation mode.

Site Configuration consists of a set of panels, which may be invoked individually in any
order, as needed.

An installed and configured link can be returned to installation mode for re-

E""‘h installation and configuration from last settings or from factory settings.
- e Reversion to installation mode requires a complete break in the link
Note

service

e Configuration mode may vary the service throughput and quality, but
without a service break

Using Link Manager Spectrum View

Prior to running the Installation Wizard (Chapter 6), consider running Link Manager Spectrum
View utility.

The Link Manager Spectrum View utility is an RF survey tool designed to support the link installation
prior to full link service activation. The tool provides comprehensive and clear information enabling
easier, faster and better quality installations.

To launch Spectrum View, go to the main window menu (Figure 5-11) and click Tools | Spectrum
View. A display similar to the following appears:
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My Spectrum View

File  Wiew  Actions  Help
= @ . . &
Start Analysis Show Sike Show Antenna Close
Antenna A Antenna B
| T . T
Y = §
- -i
-5 -5
-5 -3
= s = S
E & E =
E(2 i
S| & D E
HE €
B| £ as 15
a| = K
) . | k 3 ]
w I ] o i ]
= e e || 2 e e |
TR R I TR T e ER T IR R TN i Y
PR P ERR B ARE ARG E PR e ERE iR AR ARG
Fraquency [MH z) Fraquency [MHz)
(Tims Stamp: 220020 10 15 :33:36) (Tima Stamp: 220672010 16:33:38)
-3 -3
-3 -3
o -
-5 -i5
@ % @ i
- = % - &%
E-su : gm 1
F e e
-0 -0
= g s £ s
=| o )
8 8 E:5
e =wi f =0} f
Y|z i | | oo
-1 -1m
RBEIIREBEERESE S0 2.0 RESSREBERESEER R (=i (]
IBBBBBBBBBEBBBBEEBB§§E§88 mﬁmmﬁﬁmmmmmmmﬁgaﬁmgﬁggmm
mquancy[HHz] H'aquancy[IHz]
[Tims Stamp: 2208/2010 18:35:38) [Time Stamp: 22 0ER010 16:33:36 )
1 Awerage H G:lected/ACS B Scanned 1 Max 3 Barred [ Mot Scanned
—— Curmrent Channel

Figure 5-11: Spectrum View - Opening Display on installed link

The top pair of analysese relate to the managed site; the bottom pair relate to the remote site.
See Chapter 27 for detailed information about operating Spectrum View and understanding the

displayed statistics.
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Installing the link

Overview

The installation is carried out using the Installation wizard. Its operation is detailed in the following
pages in a tutorial style.

For the purpose of explanation, we will set up a laboratory link with the following characteristics:

e Channel selection: Automatic
e Antennas: Dual at both sites

e Services: Ethernet + 7xE1 on ports 1, 2, 3, 8, 10, 11, 14. It is unlikely that you would use a
non-contiguous set of ports - but this shows that if required, it can be done.

The Installation wizard has steps as shown in Table 6-1 below.
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Overview

Table 6-1: Link Installation Wizard

Chapter 6

1

3

Wizard welcome

System parameters

. Link ID

. Site details

Channel settings - ACS
Configuration

4 1 Power and antenna
settings, MIMO or Diversity

5

HSS Settings
Services - Types

3 Ethernet
e TDM

Adaptive or fixed, Jitter
Buffer, MHS, Ethernet

Ring, QoS

7 set TDM Clock

Parameters

8 Wizard summary and

completion
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Step 1, Start the Wizard Chapter 6

Installation

Step 1, Start the Wizard

In the tool bar of the Link Manager main window, click the Link Installation button. The Link
Installation button is only accessible if the antennas are properly aligned. If this box is “grayed
out”, you should align the antennas as set out in Chapter 4.

The Installation Wizard opens:

' ™

Welcome to the Link Installation
Wizard

This wizard is used for performing Link configuration updates.

After Changes made in Frequency field the Link will be
resynchronized.

Mote that all changes made to the Link should be reflected in
Link Quality monitor.

All the fields are mandatory.

Mext = ]I Cancel

Monitor Link

Radio Interface Location Location

s ] C  —— Y —

i Mo Sere Ethemet Ethemnet + TDM Mo Serv Ethemet Ethernet + TDM
Quality - ) 8

Figure 6-1: Link Installation Wizard

The bottom data area reproduces the corresponding data from the main window - which the above
panel obscures. See Chapter 7 for a field by field description of this data area.

Click Next to proceed with the installation procedure.

Step 2, System Parameters

The system dialog box opens:
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Step 2, System Parameters

i ™

System

Link ID

Link Mame

Sitel

Site2

Link Password

Monitor Link

Fill inthe attribute fields below. D

Link

Location

Location

SEBBBBOERERRRRES

< Back ][ Mext = J[ Cancel

Radio Interface
RSS [dBm]
Quality

Location Location
-33 -34
|
Mo Sery  Ethernet  Ethernet + TDM Mo S=ry  Ethemet Ethermet + TDM
| ) ()

Figure 6-2: Installation Wizard, System dialog box

> To complete Installation Step 2:

Chapter 6

1. Enter a Link ID. The Link ID must be identical for both ODUs in the link, otherwise they
will not communicate. The Link ID must include at least eight alphanumeric characters. Up
to 24 characters are allowed. You should use a Link ID composed of both alphabetic and
numeric characters.

2. Enter a Link Name for the link identification. The default name is “Link”. You should

change it.

3. Enter names for Site 1 and Site 2. The default names are both “Location”. You should

change them. Throughout this manual, we use A for Site 1 and B for Site 2.

4. Optionally enter a new Link Password.

e 3

S

g
Note

If the Link Password is incorrect a link is established but configuration cannot
be performed and no services are available. A new link password may be
obtained from Netronics Customer Support or use the alternative password

supplied with the product.

The link password is peculiar to the link itself and should not be confused with

the Link Manager log on password.

Here is our completed System panel:
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Step 2, System Parameters Chapter 6

g '

1 System
Fill inthe attributefields below.

Link ID EBG_20561334 f

Link Mame

Sitel

Site2

Link Password FEBEEBEEERRENES

][ Mext = ][ Cancel

Monitor Link

Radio Interface Location Location
i Y — Y —

. Mo Serv Ethermet Ethemst + TDM Mo Serv Ethermet  Ethermet + TDM
Quality - S Yl . Y

Figure 6-3: Installation Wizard, System dialog box filled out
5. Click Next.
The default link with a rate of 6.5 Mbps is evaluated.

The Channel Setting dialog box appears. Proceed to Channel Settings, below.

Changing the Link Password

The default password is wireless-bridge. Optionally, you can change the link password as explained
here.

» To change the link password:
1. Click the Change button in the System dialog box.
The Change Link Password dialog box opens.

———
% Use the Hide characters check box for maximum security

Note
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o U~ W

r ¥ '

Enter current Link Password:

(&) |

Hide characters

Forgot Link Passwaord? ]

Figure 6-4: Change Link Password dialog box

Enter the current link password (The default link password for a new ODU is wireless-
bridge).

If you have forgotten the Link Password, click the Forgotten Link Password button. The
following window is displayed:

@ aremae uncPrsvord SN i

Alternative Link Password

The Alternative Link Password is supplied with the product.
It may also be obtained via Customer Suppaort.

Please have the unit's Serial Mumber and/or MAC Address
ready when requesting an Alternative Link Passward.

Enter the Alternative Link Passward:

@ |

Figure 6-5: Lost or forgotten Link Password recovery

Follow the instructions to use the Alternative Link Password, and click OK to finish. You
are returned to the window in Figure 6-4 above. Continue with the next step.

. Enter a new password.
. Retype the new password in the Confirm field.
. Click OK.

. Click Yes when asked if you want to change the link password.

Chapter 6
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Step 3, Channel Setting Chapter 6

7. Click OK at the Password changed success message.

e Alink password must contain at least eight but no more than 16
characters excluding SPACE, TAB, and any of “>#@ | *?;.”

%“ e Restoring Factory Defaults returns the Link Password to wireless-
bridge.
Note

e [f the link is inactive, then the link password may also be changed
from the Site Configuration dialogs. See page 144.

Step 3, Channel Settings

NetStream systems have a feature called Automatic Channel Selection (ACS). In the event of sync
loss, ACS chooses the first available channel in a list of monitored channels nominated in the
Channel settings window of Figure 6-6 below. A channel switch takes place sufficiently fast as to
ensure no loss of service.

,

Channel Settings
Any changes to the Channel field may result in a Link re-synchronization.

Installation Channel [GHz) [5.820 T]

Channel Bandwidth [MHz] [7_0 - ]

Automatic Channel Selection
Available Channels List [GHz]

W] 5.735 5750 5.765 5780
V] 5.740 5755 5770 5785 5.300 5815
[¥] 5.745 5760 5775 5750 5.805 5320

1| ] [ b

5795 5.810

HEE

Select Al | | Clear Al

Preferred |

[ = Back ][ MNext = ][ Cancel ]

Monitor Link o
Radio Interface A B
RSS [dBm] 7 —— T —
. Mo Serv  Ethermet Ethernat + TDM Mo Serv  Ethermet Ethernet + TDM
Quality - e s o |

Figure 6-6: Channel Settings - Automatic Channel Selection

The default frequency for the product is shown.

Of the selected channels, you may choose a set of preferred channels which will be used by ACS
with highest priority. To use this feature, click the Preferred button:
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15765 [ 15795 [ 5825
[0 5.770 5800  [] 5830
5775 []5805 [ 583%
15780  []580  []5840
5785  []5815
C5790 [0 5820

| Selectall || Clearail |

Figure 6-7: Choosing preferred channels
Typically, you would based your preferred channels on based on a spectrum analysis. (You may

acquire a spectrum analysis using the Spectrum View tool, Chapter 27.

Check the preferred channels and then OK. The other channels will be used by ACS, but only if the
preferred channels become to noisy.

> To select channels to be used by the link:

1. Select the installation frequency from the Installation Channel box.

i = h

I Channel Settings
Any changes to the Channel field may result in a Link re-synchronization.

Installation Channel [GHz] ‘5_321:] - I

Channel Bandwidth [MHz] 5,780
5.800

Automatic Channel Selecﬁc

Available Channels List [GHz] Other...

[¥] 5.735 5750 5.765 5780 [¥] 5795 5810
[¥] 5.740 5755 h770 5785 [¥] 5.200 5815
[¥] 5.745 760 LWL 5790 [¥] 5.805 5820
4| m | v
Select all | | Clear all ‘ Preferred |

| <Back | | Next> || cancel |

Monitor Link &
Radio Interface A B

RSS [dBm] C e—— —

: Mo Serv Ethernet Ethermet + TDM Mo Serv  Ethermet  Ethemet + TDM

Quality - ) mmE N

Figure 6-8: Channel Settings - Showing available installation rates
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2. Choose the required Channel Bandwidth.

i '\

Channel Settings
Any changes to the Channel field may result in a Link re-synchronization.

Installation Channel [GHz] [5.810 T]

Channel Bandwidth [MHz] ‘2{] - I

5
Automatic Channel Selectic 1

Available Channels List [cHz] R

[¥] 5735 5750 @ﬂ-rw—mrm—‘ 5795 5810
[#] 5.740 5755 5770 5785 5.200 5815
[¥] 5.745 5760 5775 5.750 5.805 5820

a4 | i | b

Select All | | Clear Al | | Preferred

[ < Back ][ Mext = ][ Cancel ]

Monitor Link o

Radio Interface
RSS [dBm] T —— Y ——

: Ko Serv  Ethermet  Ethermet + TDM Mo Serv  Ethemet Ethernet + TDM
Quality - e N . o )

Figure 6-9: Channel Settings - Showing available Channel Bandwidths

3. Click the check box if Automatic Channel Selection is required.

4. The Available Channels List contains all of the allowable channels for the link. Check the
channels that can be automatically selected.

Selecting a new channel causes the system quality to change. The Quality bar provides an
indication of the link quality from No serv(ice) (red) to Ethernet + TDM (green) as shown in
the bottom of Figure 6-8 above.

5. Click Next.

Step 4, Tx Power and Antenna Settings

The Tx Power and Antenna Parameters dialog appeatrs.
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Step 4, Tx Power and Antenna Settings Chapter 6

|

Tx Power and Antenna parameters
Fill the Tx Power and Antenna fields of local and remote sites.

A B

Antenna Type Undefined Undefined
Antenna Gain [dBi] 28.5 28.5
Tx Power (per radio) [dBm] 25 25
Tx Power (system) [dBm]) 28 28
EIRP [dBm] 56.5 56.5

[ Configure... ] [ Configure... ]

Antenna Configuration

K
Y1)

Cancel

Monitor Link o

Radio Interface A B

RSS [dBm] C —— Y ——

. Mo Serv  Ethermet  Ethermet + TDM Mo Serv  Ethemet Ethemet + TDM
Quality - s W ]

Figure 6-10: Transmission Power and Antenna Parameters

The choice of Tx Power, antenna gain and cable loss (between the radio and the antenna)
determines the EIRP and is affected by such considerations as radio limitations and regulatory
restrictions.

Before proceeding to antenna installation details, the background information in Appendix F,
Setting Antenna Parameters should be considered.

> To set Tx Power and configure antennas:

1. Click the Configure buttons in turn to configure the antennas on both sides of the link.
Each one offers a dialog like this:
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% Tx Power and Antenna configuration - A-&u
e —
i

Antenna Connection Type (@ Externa nte

(=)

Antenna Type [F‘Iease select .. "]

\,i,J RS5 in both antennas is similar. Dual polarization
antenna is the right selection.

Required Tx Power (per radia) 25 =| [dBm]

T Power {per radio) 25 [dBm]

T Power (system) a9 [dBm]
Antenna Gain 285 = [dBi]
CableLoss 0.0 = [dB]

Max EIRP 56 [dBm]
li

EIRP 56.5 [dBm]

| oKk || Cancel |

Figure 6-11: Antenna configuration dialog

2. Choose the antenna type and required transmission (Tx) power for the first site and click
OK. You will receive the following warning:

al '

. Vou are about to change the following parameters:
WY - Antenna Type, this will cause link re-synchronization
- Tx Power , this may last several seconds and may affect link quality
Do you want to proceed with the operation?

Figure 6-12: Antenna type change warning
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Step 4, Tx Power and Antenna Settings Chapter 6

Il

2
2]
®

For NetStream 5x50 Links:

These ODUs may be switched between the SFF embedded antenna and external
antennas. To this end, the Antenna Connection Type radio buttons are always
enabled:

4nkenna Conneckion Type (%) External ) Integrated

Antenna Type Diual W

Use the Integrated radio button to enable the embedded antenna.

Antenna Connection Type () External (%) Integrated
antenna Type

Observe that the SFF embedded antenna functions as a dual antenna and
cannot be changed.

3. Repeat the process for the second site.

4. Atthe same time you can set the Antenna Gain and Cable Loss.

The Tx Power (per radio) indicates the power of each radio inside the ODU and is used for
Link Budget Calculations. The Tx Power (System) shows the total transmission power of the
ODU and is used to calculate the EIRP according to regulations.

S

Note

To see the relationship between Tx Power (radio) and Tx Power (system), note

that dBm= 10 x log,omilliWatt so that if you double the power in

milli Watts (for two radios) then dBm will increase by 10 log;,2 = 3.

If you choose to set the Antenna Gain and Cable Loss, you will receive the following
warning message:

-

. —— ]
Tx Power and Antenna configuration - A‘ l—"—"-'J

@B Vou are about to change the following parameters:
' - Antenna Gain or Cable Loss, this may affect other parameters: Tx

Power, EIRP and Ma:x EIRP
Do you want te preceed with the operation?

| ves [ Mo

e

Figure 6-13: Antenna parameters change warning

e The Max EIRP level will be automatically set according to the selected band
and regulation.

e The EIRP level is the sum of the System Tx Power and the Antenna Gain
minus the Cable Loss.
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If inequality (*) above is violated, then the following warning window is displayed:

' ™y

Under the following air rates, the Tx Power limits are:
Single Antenna Configuration Dual Antenna Configuration
H
| Rate [Mbps] Max Tx Power [dBm] Rate [Mbps] Max Tx Power [dBEm]
26 24 52 24
39 21 73 21 l
52 18 104 19
58.5 18 117 18

65 18 130 18

Figure 6-14: Tx Power Limits

The precise relationship between the items in inequality (*) and the window of Figure
6-11 is as follows:

e Required Tx Power (per radio) will be adjusted down to the lesser of the value
entered and maxAvailableTxPower
e Tx Power (system) is maxAvailableTxPower + 3 (for 2 radios)
e Max EIRP is maxRegEIRP.
e EIRP is maxAvailableTx Power + Antenna Gain - Cable Loss
The table in Figure 6-14 only shows rates where the maximum Tx Power is the limitation,

rather than regulations. When you close the window of Figure 6-14, the change you
requested will not be honored, and you will need to try again.

-
% Since our demonstration link is entirely indoors, we have reduced Tx Power to 5
- dBm to obtain a realistic RSS. Although this is much too low for field use, the
Note method is general.
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"
Link Installation Wizard
Tx Power and Antenna parameters "

Fill the Tx Power and Antennafields of local and remote sites. .

Antenna Type

Antenna Gain [dBi]

Tx Power (per radio) [dBm] 5
Tx Power (system) [dBm] 8
EIRP [dBm] 36.5

Dual Antenna Mode Antenna Configuration

@ MIMO () Diversity H)))))H

Meonitor Link

Radio Interface

RSS [dBm]

5 MNo Serv  Ethemst Ethemet + TDM No Serv  Ethemet Ethemet + TDM
Quality -_— T E =

Figure 6-15: Antennas configured for two dual and Tx power 5 dBm

5. Choose Dual Antenna mode if appropriate. The green Antenna Configuration diagram indicates
the active state. For dual antennas in Diversity mode it looks like this:

[ual Antenna kode Antenna Configuration
b I |
0 MIMO (%) Diversity I§ Y1) €I

There are intermediate modes available for dual antennas opposite a single antenna as set
out on Figure 6-10 above.

If you make a change you will see a warning similar to this:

EESTRT

& Youareabout to change Dual Antenna mode.
i Changing to Diversity causes the link to transmit the same infermation
on both antennas.
This will cause a link re-synchronization. Air quality might be affected.

Do you want to continue?
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Step 5, Hub Site Synchronization Settings Chapter 6

A similarly worded warning applies to a s switch from MIMO to Diversity mode

6. When you are finished with Tx Power configuration, Click Next.

Step 5, Hub Site Synchronization Settings

al ™

Hub Site Synchronization Settings |
Settings for reducing mutual interference between multiple units at the Hub

Site.

Synchronization Status

Status A B
Dperation Independent Unit Independent Unit
Serial Sync MfA A

Serial Pulses Mot Detected Mot Detected

Configure Operational States

[7] Enabled (These settings will apply to both sites)

Expected Operational States Configure...

][ Mext = ][ Cancel

Monitor Link

Radio Interface
RSS [dBm]

Figure 6-16: HSS Settings

The Synchronization Status dialog box displays the current status of each side of the link. See the
Site Synchronization section for instructions about installing and configuring collocated links. If you
do not require HSS, click Next.

Step 6, Services

The Services dialog appears:
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-

Link Installation Wizard

Services
Select the Services and Rate from the lists below.

Service | TDM Jitter Buffer | Hot Standby | Ring | Ethernet Qos |

Services |Ethernet Configure...
Rate [Mbps] lAdapﬁue - ]
Distance |EI Km /0 Miles

Transmission Ratio
A B

0 0 - 100%

50.0% 150.0%

Monitor Link #]
Radio Interface A B
RSS [dBm] & &

Figure 6-17: Services and Rates — NetStream 5x200 only

-

Link Installation Wizard

Services
Select the Services and Rate from the lists below.

Service | TDM Jitter Buffer | Hot Standby | Ring | Ethernet Qos |

Services |Ethernet Configure...
Rate [Mbps] lAdapﬁue - ]
Distance |EI Km /0 Miles

Transmission Ratio
A B

0 I, [ 100%

50.0% 150.0%

< Back ]lNext> I[ Cancel

Monitor Link #]
Radio Interface A B
RSS [dBm] é &

Figure 6-18: Services and Rates for models NetStream collocated as a client

Chapter 6

Netronics NetStream Family System Manual

90



Step 6, Services Chapter 6

For a collocated link proceed to TDM Services selection.

Otherwise, you can use the green slider to allocate asymmetric Ethernet capacity by changing the
Transmission Ratio between the sites.

For example: Suppose that during congestion, you might want to use 70% for the downlink and 30%
for the uplink. Your choice would typically be based on your experienced traffic load during periods
of congestion.

Transmission Ratio
A B

0 0 i 100%

70.0% /300%

For a collocated link you will see a display like this:

Transmission Rato
A B

0 | | — . 100%

50.0% 150.0%

If you choose a Transmission ratio outside the two tick marks, you run the risk of disabling collocated
links operating on a lower channel bandwidth:

Transmission Ratio lII
A
Links operating at a channel bandwidth of 5MHz will be temporarily disabled. }
13.0% 127 0%

Whatever the case, if you change the Transmission Ratio on a collocated link, you will be offered
the following warning:

'd ™,
-_— =

Transmission ratic change detected.
r l % Warning! TDM services on all collocated links will be stopped.
Other Hub Site units may be affected.

Do you want to continue?

= I

The conditions under this may occur are detailed below.

If you have active collocated links, or if you are uncertain of whether
a5 collocated links provide TDM services do not use this option now. You can
Caution do it at a less disruptive time using the Link Configuration (Chapter 8).

Otherwise, click Yes to continue.
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Limitations on the use of Asymmetric Allocation

For non collocated links, capacity allocation between uplink and downlink traffic is determined
automatically according to actual Ethernet traffic and air interface conditions. Your manual
allocation using this feature “cuts in” during congestion.

Asymmetric Allocation and Collocation

The use of Asymmetric Allocation is limited where the link is collocated. You may only change
the HSM (master) from symmetric to asymmetries allocation. If you do this, the affects on
collocated clients are as follows:

e Releases prior to 2.4 - Link down

e Release 2.4 and later (NetStream 5x200) - TDM services stopped, link set to transmission
ratio of master

e Release 2.4 and later (NetStream 5x200) - Asymmetric Allocation slider visible but cannot
be changed

The last two items also apply to collocated links using EHSS.

The behavior of a collocated NetAstra base station, is very similar to that of a

-‘
NetStream radio. There will be slight differences between the Transmission
S — Ratio of a regular NetStream radio and a NetAstra base station.
Note

Services and Rates

The Services and Rates dialog as shown in Figure 6-17 will be different:

& ™

Services
Select the Services and Rate from the lists below.

Service | TDM Jitter Buffer | Hot Standby | Ring | Ethernet Qos |

SErvices Ethernet

Rate [Mbps] [.ﬁ.dapti'ue ']

Distance 0 Km /0 Miles

Transmission Ratio
A B

0 | i ] - 100%

50.0% /50.0%

|

Figure 6-19: Services and Rates - NetStream master, NetStream clients
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The areas outside the tick marks should be avoided. Using those areas, you may loose the
collocated link with the longest distance between sites.

TDM Services selection

> To select services:
1. Click the Configure button. The TDM services dialog is displayed:

F '
Services Cmﬁgumﬁ_ &u

TDOM Type
© E1

al, 3 5 7 2 11 13 15
2 4 5] a8 k(1] 12 14 15

Maximum &vailable Services: Ethernet

Clear &

Select: _':' s

Selected: 0 Remaining: O

Figure 6-20: TDM Type selection

2. Using the TDM Type radio buttons, choose E1 or T1. You are now able to select the
required service ports:

Netronics NetStream Family System Manual 93



Step 6, Services Chapter 6

i ™
Services Configuration S M

TDOM Type
@ E1 @ Ti
TDM Ports

1 3 3 ? 9 ) 3 15
2 4 5} 8 10 12 14 15

Maximum Available Services: 16xE1+ Ethemet

Select: | O |5 [ Select Maximum ][ Clear all ]

[ oK H Cancel ]

Selected: 0 Remaining: 16

Figure 6-21: TDM service port selection

3. Use the spin button to choose consecutive service ports, the Select Maximum button to
choose all available ports or click on individual ports to choose them.

e Ethernetis always selected.

-,
% ¢ The maximum available services will be reduced in accordance with
Note actual air interface capacity.
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- ™
Services Cmﬁglﬂw&u
TDM Type

5 15
&

15

Maximum &vailable Services: 16xE1+ Ethemet

a 10 i 14

Select: ? : [ Select Maximum ] [ Clear all

ok || cancel |

Selected: 7 Remaining: 9

Figure 6-22: TDM Service port selection - seven services selected

4. Click OK. You are returned to the Services and rates dialog of Figure 6-24. It is updated to
reflect your choice.

i it

Services
Select the Services and Rate from the lists below.

Service | TDM Jitter Buffer | Hot Standby | Ring | Ethernet Qos |

SErvices |?xE1+ Ethernet i Configure... i

Rate [Mbps] lAdaptivE "’]

Distance |EI Km /0 Miles

DU A B

Product 7/C/16-B000 7/C/16-BO00

HW Version 4 4

SW Version 2.8.20_b3830_Mar 17 2013  2.8.20_b3830_Mar 17 2013

Monitor Link

Radio Interface

RS5 [dEBm]

Figure 6-23: Services and Rates - Services chosen
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‘

% The selected ports will be enabled for both sides of the link. You
cannot for example, use ports 1, 3,5, 7 on one side and 2, 4, 6, 8 on
=
Wi the other.

Modulation Rate Selection

You may choose a specific modulation rate or use Adaptive.

' T

I Services
Select the Services and Rate from the lists below.

Service | TDM Jitter Buffer | Hot Standby | Ring | Ethernet Qos |

Services |?xE1+ Ethernet Configure...

Rate [Mbps] Adaptive -

Adaptive 1
52
78
o
{117 -

130

Distance

Figure 6-23: Services and Rates dialog: Available rates
» To choose a modulation rate:
1. Choose Adaptive or one of the available rates.

2. Click Evaluate to continue or click the TDM litter Buffer tab to set the TDM lJitter Buffer
(see next section).

The service is activated as show below:

F N

Services
I Select the Services and Rate from the lists below. I

Service | TDM Jitter Buffer | Hot Standby | Ring | Ethernet Qos |

Services |?§nE1+ Ethernet Caonfigure...

Rate [Mbps] 104

Distance |EI Km /0 Miles

‘/ Service has been evaluated. Click Next to continue. Evaluate

You are returned to the Services and rates dialog of Figure 6-23.
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Setting Monitored Hot Standby Mode

If you are not using Hot Standby Mode, you may skip this section.

To install and use the Hot Standby feature, see Chapter 15. The following procedure can be used to
switch links between primary and secondary or to disable the mode.

» To set the Hot Standby Mode:

1. Click the Hot Standby tab. The following dialog appears:

i~ 2 ™y

Services
Select the Services and Rate from the lists below.

| Service | TDM Jitter Buffer | HotStandby |Ring | Ethernet Qo3|

Mode: () Primary (7) Secondary (@ Disabled

Figure 6-25: Choosing Hot Standby Mode

2. Click the radio button to make this link primary or secondary.

Ethernet Ring

To install and use the Ethernet Ring feature, see Chapter 16.

Ethernet QoS

To install and use the Ethernet QoS feature, see Chapter 20.

Setting the TDM litter Buffer

> To set the TDM litter Buffer size:

1. Click the TDM litter Buffer tab. The following dialog appears:

' 3 N

Services
Select the Services and Rate from the lists below.

Service | TDM Jitter Buffer | Hot Standby | Ring | Ethernet Qo5 |
A B

Size [ms]: | 5.2 (= Size [ms]: | 5.2 (=
ﬁ Warming! Changing TOM Jitter Buffer size will affect the TOM delay.

Figure 6-26: TDM litter Buffer Configuration
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¢ The receiver jitter buffer for each site can be enlarged, thereby increasing
system resistance to interference (the
— larger the jitter buffer, the longer the interference period

@ that the system will overcome without TDM errors).

¢ You can also decrease the jitter buffer to decrease the system delay.

¢ The jitter buffer can be configured between 2.0 and 16.0 ms.

e After setting the new value you must evaluate the expected quality. During the
evaluation the TBFR (TDM Block Failure Ratio) bar is displayed. You select either
Next, which performs the change or Back to cancel the change. Notice that the
Jitter Buffer is configured per site.

g
Note

' Ty

Services
Select the Services and Rate from the lists below.

Service | TOM Jitter Buffer |Hnt Standby | Ring | Ethernet Q:15|
A B

Size [ms]: | 5.2 = Size [ms]: | 5.2 =

N Wamning! Changing TDM Jitter Buffer size will affect the TOM delay.

DU A B
Product 7/C/18-BO0D 7/C/16-BO00
HW Version 4 4
SW Version 2.8.20_b3830_Mar 17 2013 2.8.20_b3830_Mar 17 2013

Monitor Link

Radio Interface
RSS [dEBm]

Figure 6-27: TDM litter Buffer Configuration - TBFR evaluation bar

2. After setting the jitter buffer size, if grayed out, the Evaluate button is enabled while both
Back and Next are disabled as shown in the next figure:
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|

Services
Select the Services and Rate from the lists below.

Service | TOM Jitter Buffer |Hnt Standby | Ring | Ethernet QuSl
A B

Size [ms]: | 5.2 = Size [ms]: | 5.2 =

i‘-, Waming! Changing TOM Jitter Buffer size will affect the TOM aelay.

Figure 6-28: Services and TDM delay set - link ready for evaluation

3. You may make any further changes to the Service Configuration or the Jitter
buffer. When you are satisfied, click the Evaluate.

The optimum transmission rate for the selected services is evaluated.

Following a short delay for processing, Back and Next are enabled.

4. Click Next to continue.

% The transmission rates used by NetStream are shown in Table E-2 above.

g
Note

Step 7, TDM Clock Configuration
Using E1 TDM Ports

The following dialog is displayed:
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' Ty

TDM Parameters
i Configure the TDM Parameters below. i

T Clock
1

2

Configure -

Select Maximum

Deselect All

Master Clock
1) fndependant Clock Per Port Supportsd.

Line Interface
A B

[Balan::ed - ] [Ealan::ed - ]

<gack | | Finish

Monitor Link

Radio Interface
RSS5 [dBm]

Figure 6-29: TDM Parameters Configuration (1)

» To configure TDM clock parameters:

1. For any individual port, click it. For the same parameters for all ports, click the
Select Maximum tag.

¢ Select Maximum will select the maximum number of services that
were configured for the air interface for configuration
% ¢ Deselect All unconditionally deselects all of the services for
e, configuration
e Without selecting anything, right-clicking any port will cause the
appearance of the drop down list of Figure 6-30 below

2. Click Configure. The following drop down list is displayed:
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TDM Parameters
| Configure the TDM Parameters below. |
TX Clock
- - ° ! : = = = Configure ~
Transparent - Transparent m Select Maximum

L Timed - R d
OUFI‘ Ime ECOVENE Deselect A“

Recovered - Loop Timed

Internal - Recovered

Recovered - Internal

Monitor Link

Radio Interface

RSS [dBm]

Figure 6-30: TDM Parameters Configuration (2)

3. Click the required parameter. Their meanings are as follows:

-
@ Please keep in mind that what follows is per port.
“euge
Note
I..=—_'l Transparent - Transparent
& Loop Timed - Recovered
Recovered - Loop Timed
g7 Internal - Recovered
e Recovered - Internal

Figure 6-31: TDM Parameters
Transparent/Transparent

The clock at Site A regenerates the clock from Site B and vice
versa.

Loop time/Recover

The Site A port receive clock is used as the transmit clock for
that port on both sides of the link.

Recover/Loop time
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The Site B port receive clock is used as the transmit clock for
that port on both sides of the link.

Internal/Recover

The Site A port uses its internal oscillator to generate its
transmit clock while the Site B port regenerates the clock
received at the Site A port.

Recover/Internal

The Site B port uses its internal oscillator to generate its
transmit clock while the Site A port regenerates the clock
received at the Site B port.

Mousing-over any port causes a pop-up help ballon:

T¥ Clock

1

3 = 7 9 11 13 15 .
FIETE T

Select Maximum

w Transparent / Transparent - The line clock is used for the
5| TX clock on the opposite side of the link.
(The user equipment shall be configured to one of the following:
Master | Internal / Recovered, Internal / Internal or Recovered / Internal.)

Loop Timed / Recovered - The line clock of the 'Local’ site is used for the
Line Iny T clock on both sides of the link.
(The user equipment shall be configured to: Internal / Recovered.)

Internal / Recovered - The 'Local’ site's internal clock is used for
TX in the local site, while the 'Remote’ site recovers the 'Local’ site line clock. |

(The user equipment shall be configured to: Recovered / Recovered.)
T AR ¥ IFISTT L ™

4. You may configure the E1 ports to unbalanced mode (75 ohm). You should configure both

sides of the link as balanced or unbalanced.

Figure 6-32 shows an adapter cable for connecting devices with balanced E1 interface to
the user equipment with unbalanced E1 interface. The Y splitter cable includes one RJ-45

balanced connector (left) and two unbalances BNC coaxial connectors (right).

Sl

&0 [

Figure 6-32: Unbalanced E1 adapter cable (Y Splitter)
See Appendix B for further technical details.

5. Click Finish to complete the wizard.
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Using T1 TDM Ports

If you are using T1 (or international equivalents), the Clock Configuration is a little different:

i Ty

TDM Parameters
i Configure the TDM Parameters below. I

s 7 ] 1 :
Configure

Select Maximum

Deselect All
1&

Master Clock
1) Independent Clock Par Port Supported

Line Code and Impedance

©B8ZS () AMI ‘ dimuchn! '[Sbndard{lﬂﬂ ohm) v
Standard(100 Ohm]

Maon Standard(110 Ohm)

| <Back || Finsh || cancel |

Monitor Link

Radio Interface
RSS [dBm]

Figure 6-33: TDM T1 Parameters Configuration

Here you should also chose the Line Code and Impedance. Some regulatory areas (such as Japan)
require a 110 Ohm line impedance.
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Step 8, Installation Summary and Exit

Link Installation Wizard

Completing the Link Installation
Wizard

You have successfully completed the Link Installation Wizard.

Services: TxEl+ Ethernet
Channel [GHz]: 5.820

Channel BW [MHz] 20

Rate [Mbps]: Adaptive

Link ID: EBG_20561334

To close this wizard, click Done.

Cancel

Monitor Link

Radio Interface
RSS [dBrm ]

Figure 6-34: Installation Wizard Exit Summary

Click Done to return to the main window.

The main window now reflects the installation:
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File  Configuration  Tools  Maintenance  Help

& X D & & £ @ )

Link Configuration 0 eslsinn Installation Mode Site: & Site: B Get Diagnostics Clear Counters Log Off He\pi(Fl)

Link: TPSF_BTT
Link ID: EBG_20561334
Services: 7xE1+ Ethernet

Fresensy (Sl BAED RS (Rl e e

Band: 5.730-5,845 GHz FCC/IC Tx Ratio [%] 5 . S0.0/50.0

Channel B [MHz]: 20
Rate [Mbps]: Adaptive
Status: Link Ackive

Location: A B

Radio Inter

36.5 36.5
Estimated Throughput [Mbps]
Rx Rate o 0
Tx Rate o 0

IF Address: 192.168.1,101
Subnet Mask: 255,255,255.0
Trap Destination: 0.0.0.0

TOM Block Failure Ratio [ . 0 T
Error [Blocks] a a

IF Address: 192.168,1.102
Subnet Mask: 255.255,255.0
Trap Destination: 0.0,0.0

El Ports

Events Log

Mumnber Date & Time Message Trap Source IP Address

Connected to Lo b Internal

&l i | ¥

@ Encrypted Link

=2 Connection Available Connection Mode: Metwork. | 1P Address: 192,168.1.101

File  Corfiguration  Tools  Maintenance  Help

g X i Y @ 24 4 o

Link Configuration L ot shon Installation Mode Site: 4 Site: B Get Diagnostics Clear Counters Log Off Help_(Fl)

Link: TPSF_BTT
Link ID: EBG_20S61334
Services: Ethernst

Frequency [GHz]: 5.820 RSS [dBm] L — e
Band: 5.730-5.845 GHz FCCIIC Dyramic Tx Ratia [%] i 70.0/30.0

Channel BW [MHz]: 20
Rate [Mbps]: Adaptive
Status: Link Active

Laocation: A B

05.5
Estimated Throughput (Mops]
Rx Rate o o
Tx Rate 1] 1]

IP Address: 192,168.1.101
Subnet Mask: 255,255,255.0
Trap Destination: 0.0.0.0

Counters

CCLrEnT

TDM Block Failure Ratio
Error [Blocks]

IP Address: 192.168.1.102
Subnet Mask: 255,255.255.0
Trap Destination:  0.0.0.0

TDM Ports

Ewerits Log

MNumber Date & Time Message Trap Source IP Address

2ol to Location, Internal

= 1] | ]

S Connection Available Connection Mode: Netwark TP Address: 192,168.1,101 \WEBE-B @ Encrypted Link

Figure 6-36: Main window of the Manager after installation with asymmetric capacity allocation -
No HSS

Figure 6-36 shows the results of a 70%/30% Transmission ratio on a lone link (no HSS).Observe
that near 100 Mbs is available in either direction.

Netronics NetStream Family System Manual 105



Step 8, Installation Summary and Exit Chapter 6

Our final example uses the same pair of ODUs with a pair of IDU-NetStream RMs supporting GbE:

File  Configuration  Tools  Maintenance  Help

# g S & 4 & 4 <

Link Configuration 0 el snen Installation Mode Site: & Site: B Get Diagnostics Clear Counters Log Off Help(F1)

L vink: TesF_BTT
LinkID: EBG_20561334
Services: Ethernet

Frequency [GHz]: 5.820 RSS [dRm]  rse—

Band: 5.730-5.845 GHz FCC/IC Tx Ratia [%] 70.0/20.0
¢ ]
Channel BW [MHz]: 20 L

Rate [Mbps]: Adaptive
Status Link Active

Location: A B

Estirmated Throughput [Mbps]
Rx Rate
Tx Rate

IP Address: 192.168.1.101

Subnet Mask: 255,255.255.0
Trap Destination:  0.0,0.0 (&) Secumilztive O Clrrant

TDM Block Failure Ratio
Error [Blocks]

IP Address: 192,168.1,102
Subnet Mask: 255,255, 255.0
Trap Destination:  0.0.0.0

TOM Ports

Events Log

MNurnber Date & Time Message Trap Source IP Address

Internal

< il | 3

9 Connection Availsble Caonnection Mode: Mekwark IP Address: 192,168.1.101 'WEE-B ® Encrypted Link.

Figure 6-37: Main window of the Manager after installation with asymmetric capacity allocation -
HSS enabled.

Figure 6-37 shows the results of a 70%/30% Transmission ratio on a lone link with HSS. The
allocation is “hard”.

Our final example uses the same pair of ODUs with a pair of IDU-NetStream RMs supporting GbE:
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File Configuration Teols Maintenance Help
# X i & ‘& @ L)
Link Configuration - [n=t2l=i00 Installation Mode Site: A Site: B Get Diagnostics Clear Counters Log Off Help(F1)
Location: A B
Link ID: EBG_20561334
Ra
Services: Ethernet -
Frequency [GHz]: 5.745 RSS [dEm] —55 —55
Band: 5.725-5.850 GHz FCC/IC Dynamic Tx Ratio [%] 50.0/50.0
o

Channel BW [MHz]: 20
Rate [Mbps]: Adaptive
Status: Link Active

Estimated Throughput [Mbps]
Rx Rate
Tx Rate

IP Address: 10.104.2.2

Subnet Mask: 255.255.0.0
Trap Destination: 0.0.0.0

<.
M site: B

IP Address: 10.104.2.4

Subnet Mask: 255.255.0.0

Trap Destination: 0.0.0.0

| Frequency: 5.745 GHz ‘

Date & Time Message
000001 07/08/2013 11:22:44 Connected to A. Internal

Events Log

Number Trap Source IP Address

%9 Connection Available Connection Mode: Network IP Address: 10,104.2.2 WBB-B @ Encrypted Link

Figure 6-38: Main window of the Manager - Using GbE IDU-NetStream RMs. 200 Mbps in both
directions.

» To verify the installation:

e Verify that the Received Signal Strength (RSS) is according to expected results as
determined by the Link Budget Calculator.

Installation mode, as described above, may be re-entered using Site:A or Site:B
and Installation Mode in the Site Configuration dialog. Some Installation mode
functionality may cause a break in, or degrade link service.

Caution If you can accomplish link changes without affecting the service, always
prefer to use Configuration mode, described in Chapter 8.
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The Main Window of the Link Manager

Ensure that the Link Manager is running.

The main window should look similar to that in Figure 7-1:

File  Configuration  Tools  Maintenance  Help

o p @ & @ o
Link Configuration 1 0 oiaion Installation Mode Site: & Site: B Get Diagnostics Clear Counters Log Off Help(F1)
L Link: TRSF_BTT T A 5

Link ID:  EBG_Z0561334
Services: 7zEl1+ Ethernet

Radio Interface:

FrzmiErEy IR S RS Rl C — e

Band: 5.730-5.845 GHz FCCIC Tx Ratio [*] 5 50,0/30,0

Channel Bw [MHz]: 20
Rate [Mbps]: aAdaptive
Status: Link Active

Estimated Thraughput [Mbps ] T —
/ Rx Rate 0 o

Tx Rate 0 a
IP Address: 192.168.1.101

Subriet Mask: 255, 255.255.0
Trap Destination:  0.0.0.0

TDM Block Failure Ratio
Error [Blocks]

IP Add 1 192,168.1.102
See E1 Ports

Subnet Mask: 255, 255.255.0
Trap Destination:  0.0.0.0

Frequency:

Events Log

Mumber Date & Time Message Trap Source IP Address

06/06/2011 17:45:58 Connected to Location. Internal

|~

i : -

&2 Connection availsble Connection Mode: Netwark IF Address: 192.168.1.101 WBE-B @ Encrypted Link.

Figure 7-1: Main window, Wireless Link is Active

The main window of the Link Manager contains a large amount of information about the link. Before
proceeding to details of link configuration we set out the meaning of each item in the main window.
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The Link Manager Toolbar

In configuration mode, the Link Manager toolbar contains the following buttons:

%

v 4 B I

: @
Lirnk Configuration Installation Mode Site: A Site: B Get Diagnostics Log Off Help{F1)

In Installation mode, Link Configuration is grayed out and Link Installation is open. The button
functions are set out in Table 7-1:

Table 7-1: Link Manager Toolbar

Item Description

Changes configuration parameters of an operating wireless link; assigns text files
Link Configuration for storing alarms, statistics and configuration data. This button is disabled
until a link installation has been completed

Performs preliminary configuration of the system. This button is disabled after the link is
Link Installation installed

Installation Mode Enter Quick Installation mode. See Chapter 23.

Opens the Site configuration dialog for Site 1. Same as Configuration | 1
Site: <Site 1 name>
Configure <Site 1 name>

Opens the Site configuration dialog for Site 2. Same as Configuration | 2
Site: <Site 2 name>
Configure <Site 2 name>

Get Diagnostics Obtain system information

Clear Counters Clears TDM error blocks counters. Disabled for Ethernet-only link
Log off Closes the current session and logs off Link Manager

Exit Exits Link Manager

Help Opens Help on the use of contextual online help

Main Menu Functionality
The main menu contains the following items:

File  Configuration  Toals  Maintenance  Help

The Link Manager menu functionality is displayed in Table 7-2.

Table 7-2: Link Manager main menu functionality

Menu level
Function Reference

Top +1 +2

Return to log-on dialog. Same as Log

Log Off Off button

File

Exit the Link Manager. Same as Exit

Exit
button

Netronics NetStream Family System Manual 109



Main Menu Functionality Chapter 7
Table 7-2: Link Manager main menu functionality (Continued)
Menu level
Function Reference
Top +1 +2

Link Configuration

Run the Configuration Wizard. Not
available in Installation Mode

This chapter

1 Configure <Site
1 name>

Opens the Site configuration dialog for
Site 1. Has a path to return to
Installation Mode

Configuration Chapter 9
2 Configure <Site Qpens the Site configuration dialog for
Site 2. Has a path to return to
2 name> .
Installation Mode
Runs the Installation Wizard. Not
Link Installati Chapter 6
iniInstaflation available in Configuration Mode apter
Performance .
. On screen and printable
Monitoring Report
. Shows active alarms for <Site 1
1 <Site 1 name> name>
Active Alarms Chapter 10
. Shows active alarms for <Site 1
2 <Site 2 name>
name>
Recent Events Displays recent events by site
Tools Software Upgrade Upgrade ODU firmware Chapter 17
Spectrum View M(.)nlt?r and evaluate spectrum Chapter 27
availability
Change Band
& Change the link band Chapter 22
(Installer only)
Clear Events Clear local events log
Events Log Chapter 10
Save to File Save events log file
Preferences Local preferences dialog
Clear counters Clear TDM counters
Loopbacks Set TDM loopbacks Chapter 10
. Estimate Eth. Estlmat'e .Ethernet. throughput by
Maintenance transmitting full size frames over the Chapter 10
Throughput .
air for 30 sec
1 <Site 1 name> Reset <Site 1 name> ODU
Reset
2 <Site 2 name> Reset <Site 2 name> ODU
Link Manager Help View help on online help
Link Budget
8 Calculator opened in default browser Chapter 26
Calculator
Get Diagnostics . . .
. Obtain system information Chapter 10
Help Information
About Link . . .
Manager build and system information
Manager
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Elements of the Link Manager Main Window

Link details pane

The Link details pane on the left is split into three sections, which are largely self explanatory. The
top section summarizes information about the link:

dak AN,

M ' Link: TPSF_BTT
Link ID: EBG_20561334
Services: FuEl+ Ethernet

Frequency [GHz]: 5.820

Band: 5.725-5.850 GHz FCC/IC
Channel BW [MHz]: 20

Rate [Mbps]: Adaptive

Status: Link Active

For Link status possibilities and color codes, see Table 10-2.

The two lower left panels show basic link site details:

IF Address: 10.104.2.2
Subnet Mask: 255.255.0.0
Trap Destination: 0.0.0.0

IP Address: 10.104.2.4
Subnet Mask: 255.255.0.0
Trap Destination:z 0.0.0.0

The three fields for each site are user definable. See page 137.

The Monitor pane

The monitor pane, is the main source of real time information about link performance at both link
sites. It includes the following panes (top to bottom):

Received Signal Strength

Radio Interface, Received Signal Strength (RSS) in dBm and Transmission Ratio:

Location: A B

RSS [dBm] _ e—" _eee—

Tx Ratio [%] B _ 5o.ns5n.n
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Under normal operating conditions the RSS for both sites should be balanced with occasional
fluctuations of 1-2 dBM. The main causes of consistent imbalance are as follows:

e A consistent RSS imbalance may be caused by different TX Power settings at each site. There

is no warning indicator but it may be easily corrected using Site Configuration | Tx Power &
Ant or by rerunning the Configuration wizard.

e Avyellow warning triangle will be displayed for an RSS difference of more than 8 dBm

between the two polarizations on the same site (the RSS display is the combination of both
polarizations on this site)

Location: Local_C Remote_C

RSS [dBm] o e :

Dyhiamnic T Ratio [%] i = S0.0050.0 4, RSS Balance
R5%in radio 1 is lower than in radio 2, Check Installation!

Notice the mouse-over tool-tip explaining the problem.

e  Ared warning triangle indicates an RSS difference of more than 16 dBm between the two
polarizations on the same site

Location: Local_C Remote_C

RSS [dem] o 74 ! — 76

Dyenamic Tx Ratio [%] i . S0.0.50.0 ot bl
RS55 in radio 1 is significantly lower than in radio 2. Check installation!

Again, notice the mouse-over tool-tip explaining the problem.

The latter two cases are usually the result of a physical problem at the indicated site. Probable
causes are:

e Interference
e Antenna polarity problem

e ODU malfunction

)
% The Dynamic Tx Ratio bar only appears for model NetStream 5x200.

Ethernet Service

Ethernet Service: Fux/Tx Rate Units:

[+ ] ['-.-"II'j[jE: @ FpE:
23.6 23,7
Ethernet Throughput [Mbps] [ Eeme— ]
Fx Rate 0.5 23.6
Tx Rate 23.6 0.5

e Estimated Ethernet Throughput: The numbers are the current calculated throughputs at
each site. The colored bars (with numbers) indicate the maximum possible throughput
having regard for air conditions.
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e Rx and Tx Rates: The Rx and Tx rates are the receive and transmit rates on the LAN side of
each ODU, not the air side. For a balanced link, the Rx and Tx rates at the LAN side of Site A
will match the Tx and Rx rates at the LAN side of Site B respectively. In all cases, The LAN
side Rx rate shown will be the same as the air side Tx rate for each individual ODU.

e Actual Ethernet traffic received and transmitted rates per site, is in Mbps of Fps,
selectable in the panel title bar.

TDM Services (IDU-NetStream RM and IDU-NetStream DT)

) . < 4,1 % 10E-7 < 4.1 ¥ 10E-7
TDM Block Failure Ratio | 0 T 0 T
Error [Blocks] ]

El Ports

e The title bar enables you to switch between Accumulative and Current view.

¢ Immediately below the title bar is displayed the TDM Block Failure Ratio. It is zeroed by the
Clear Counters button in the tool bar.

e Error block count is shown immediately above the active TDM channels display.
e The color of the TDM ports reflects their current status:

= Green - Operational

= Red - Error: LOS for loss of signal and AIS for Alarm Indication Signal

=  Yellow - Loopback

=  Gray - Inactive

Frequency box

The Frequency box shows the link frequency. The color of the box indicates the status as follows:

e Greenisan active link

e Redis aninactive link

¢ Magenta indicates an authentication or compatibility problem
e Brown indicates severe compatibility problem

Events Log

The Events Log, stores alarms generated from both sides of the link and is detailed in Chapter 10.

Events Log
I Number Date & Time Message & Trap Source IP Addn
|000001 | 14/02/2013 3:34:46 PM | Connected to A. | Internal |

000002 17/02/2013 10:06:52 ... TDM Counters were cleared for both sides Internal

P T | 3
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The little triangular arrow-head on the right of the Message header indicates the order of
messages. Default as shown, is from oldest to newest. Click it to change the order.

Status Bar

&2 Connection Available Connection Mode; Metwork, IP Address: 192.165.1.101

The Status bar, displays the following icons:

Table 7-3: Status bar indicators

Icon or Label Purpose

Connectivity Shows if Link Manager is communicating with the ODU.

Connection mode to the ODU
3 Over-the-Air connection - using the IP address of the remote unit.

3 Local connection - direct connection to the IDU without using an IP
address.

i

Connection available
3 Network connection - through a LAN

% ODU unreachable

IP Address Log on IP address

Normally encrypted link

Encryption indicator Unencrypted link - lock open

Service and configuration are unavailable. Change the link password.

@ Link password validation failed. The link is encrypted with default keys.
l;%) Link Lock enabled

Link Lock %@ Link Lock encrypted

%@ Link Lock mismatch

Ethernet Ring Member e

DFS in use e |

Rescue Alarm ] E In the event of an active alarm, opens alarms dialog
L]

Netronics NetStream Family System Manual

114



Configuring the link

Overview
This chapter describes the link configuration procedure, which is performed after the installation of
both sides of the NetStream link, as set out in Chapter 6.

Link configuration uses a Link Configuration wizard to redefine the configuration parameters and
fine-tune an operational link. Both sides of the link are configured simultaneously.

Link configuration allows you to configure link parameters, which do not lead to sync-loss or require
a reset. Some may change service performance, in respect of which, warnings are displayed.

For ease of use, the Link Configuration wizard follows the same pattern as Link Installation. You
should therefore be familiar with the content of Chapter 6.

The following parameters are configured using the Link Configuration Wizard:
e System parameters
e Channel settings
e Transmission power and antenna settings

e Service parameters

The Configuration Wizard has seven steps as shown in Table 8-1 below.
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Table 8-1: Link Configuration Wizard

Chapter 8

1 Wizard welcome

System parameters

. Link ID
. Site details

3 channel settings - ACS
Configuration

4 HSS settings

5 7x Power and antenna
settings, MIMO or Diversity

Services - Types,

6 Adaptive or fixed, Jitter

Buffer, MHS, Ethernet
Ring, QoS

7 set TDM Clock
Parameters

8 wizard summary and
completion
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Configuration

Since configuration functionality is included in the installation, we will briefly review the main steps
and for most part offer references to the corresponding installation step.

Step 1, Start the Wizard

In the tool bar of the Link Manager main window, click the Link Configuration button. The Link

Configuration button is only accessible on a fully installed link as set out in Chapter 6.

The Configuration Wizard opens:

' N

Welcome to the Link I
Configuration Wizard

' This wizard is used for performing Link canfiguration updates.

After Changes made in Frequency field the Link will be
resynchronized.

r
r . Notethat all changes made to the Link should be reflected in
e Link Quality monitor.
. \“1 All the fields are mandatory.
| ﬁ
< Back MNext = l I Cancel
Monitor Link 3
Radio Interface A B
RSS [dBm] & &

Figure 8-1: Link Configuration Wizard

Click Next to proceed with the configuration procedure.

Step 2, System Parameters

The System dialog box opens:
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' > ™

System
Fill inthe attribute fields below. I

Link ID EBG_20561334
Link Mame TPSF_BTT
Sitel A

Site2 B

Link Password sEseBBsEREBR RS

< Back ][ Mext = ][ Cancel

Monitor Link %
Radio Interface A B
RSS [dBm] & &

Figure 8-2: Configuration Wizard, System dialog box

The System attributes may be edited and the Link Password may be changed exactly as in the
corresponding Link Installation step on page 79.

Click Next to continue.

Step 3, Channel Settings

Configuring the Channel Settings follows the same pattern as the Installation procedure:
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' ™

Channel Settings
Any changes to the Channel field may result in a Link re-synchronization. I

Operating Channel [GHz] 5.820

Channel Bandwidth [MHz] [20 v]

Automatic Channel Selection
Available Channels List [GHz]

V] 5735 5750 5765 5730 5735 5310
] 5.740 5755 5770 5735 5800 5315
V| 5745 5760 5775 5790 5805 5820

4| 1 | 2

Reselect Channel

I Select Al l I Clear Al ] [ Preferred ]

| <Back | [ MNext> || cancel |

Monitor Link

Radio Interface
RSS [dBm]

Figure 8-3: Channel Settings dialog box - Automatic Channel Selection

Notice that the operating channel is grayed out. If you use the Reselect Channel button, to change
it, you will be asked for confirmation:

@*% You are about to change the Operating Channel,
W This process will result in a Link re-synchronization.

Do you want to continue?

If you accept, then the system will search for the best operating channel:
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s = >
Link Configuration Wi l

Channel Settings
Any changes to the Channel field may result in a Link re-synchronization.

Operating Channel [GHz] 5.820
“hannel Bandwidth [MHz] 20

Automatic Channel Selection
Available Channels List [GHz]

75735 5750 5785 5720 : 5810
V] 5.740 5755 5770 5725 ] 5815
V| 5.745 5760 5775 5790 ] 5820

4| m |

— |
Transmitting on Channel 5.740 GHz...

Reselect Channel

Monitor Link 3

Radio Interface
RSS [dBm]

Figure 8-4: Searching for the best operating channel

The link will return to the status of Figure 8-3 above with a possible change to the operating
channel.

You may choose a channel subset and set preferred channels as for Link Installation as shown on
page 89.

If you work without automatic channel selection, the Channel Settings window looks like this:
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Link Configuration Wi

Channel Settings
Any changes to the Channel field may result in a Link re-synchronization.

Operating Channel [GHz] ’5.820 ']

Channel Bandwidth [MHz] [21:] v]

[ Automatic Channel Selection

<Back | [ Next> || cancel |

Monitor Link -3
Radio Interface A B
RSS [dBm] & é

Figure 8-5: Channel Settings without automatic channel selection
If you click the Operating Channel drop-down list, the following window appears:

Link Configuration Wi

Channel Settings
Any changes to the Channel field may result in a Link re-synchronization.

Operating Channel [GHz] ’5.820 ']

Channel Bandwidth [MHz] |2ﬂ vi

5
[ Automatic Channel Selectic 1

40

<Back | [ Next> || cancel |

Monitor Link -3
Radio Interface A B
RSS [dBm] & &

Figure 8-6: Channel frequency options
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Selecting one of the frequencies presented returns you to the status of Figure 8-5 with the
appropriate change. If you choose Other..., the following window opens:

i ™y

Channel Settings
Any changes to the Channel field may result in a Link re-synchronization.

Operating Channel [GHz] [Dmer... v] 5820 =

Channel Bandwidth [MHz] [ZEI - ]

[ automatic Channel Selection

< Back ][ Mext = ][ Cancel

Monitor Link

Radio Interface

RSS5 [dEm

Figure 8-7: Choosing an “Other” Operating Channel frequency

The right hand drop-down list (showing the current Operating Channel) allows you to fine-tune
the frequency in increments of 5 MHz within a range of the operating band, which in this
example is 5.725 - 5.850 GHz.

The Channel Bandwidth may also be changed. The available choices are 5, 10, 20 and 40 MHz
depending on model and regulation (see Appendix A).

For the purposes of this illustration, we choose adaptive channel selection and operating
channel frequency 5.820 GHz.

When you have completed making your choice, click Next to continue.

Step 4, Tx Power and Antenna Settings

The Tx Power and Antenna Settings window is similar to that for Installation:
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Tx Power and Antenna parameters
Fill the Tx Power and Antennafields of local and remate sites,

A B
Antenna Type Dual Dual
Antenna Gain [dBi] 28.5 28.5
Tx Power (per radio) [dBm] 5 5
Tx Power (system) [dBm) 8 8
EIRP [dBrmi] 36.5 36.5
Dual Antenna Mode Antenna Configuration

@ MIMO () Diversity E)))))El

Monitor Link

Radio Interface
RSS [dBm]

Figure 8-8: Transmission Power and Antenna Parameters
As in Installation mode, you need to consider three items:

¢ Number of antennas at each Link site (1 or 2)
e Tx Power setting for each one

e MIMO or Diversity mode

Changing Number of Antennas and Tx Power
TX Power, Antenna Gain and Cable Loss

If you chose to configure either antenna, you are presented with the following window:
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% Tx Power and Antenna configuratien - -&u

i Antenna Connection Type @ Externa ntegrated
Antenna Type [Dual v]
Required Tx Power (per radio) 5 = [dBm]

T Power (per radio) L [dEm]
Ti Power (system) 8 [dEm]

[dBi]

L1

Antenna Gain B2 5

4k

CableLoss 0.0 [dE]

Max EIRP 56 [dBm)
EIRP 36.5 [dBm]

| oKk || cancel

Figure 8-9: Antenna configuration dialog with opened type selection
(Recall that we are using an unrealistically low Tx power here because our link in a laboratory.)

So far, the procedure duplicates the corresponding Installation process. If you choose a different
antenna type and click OK, you will receive the following cautionary message:

,

R You are about to change the following parameters:
- Antenna Type, this will cause the system to enter into Installation
rmode
Do you want to proceed with the operation?

You may also change the Required Tx Power, Antenna Gain and Cable Loss. The procedure is the
same as for the corresponding Installation, Step 4: Tx Power and Antenna Settings.

In this context, entering Installation mode causes a service break until it is
restored by running the Installation wizard.

Eaution If you are uncertain, do not do this without expert technical assistance.
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Switching Between Single and Dual Antennas

Single/Dual Antenna mode selection works precisely the same way as shown for Installation, Step 4:

For NetStream 5x50 Links:

These ODUs may be switched between the SFF embedded antenna and external
antennas. To this end, the Antenna Connection Type radio buttons are always

enabled:
Antenna Connection Type (&) External - () Integrated
% Antenna Type [ual b
.
Note Use the Integrated radio button to enable the embedded antenna
Antenna Connection Type () External (%) Integrated

antenna Type

Observe that the SFF embedded antenna functions as a dual antenna and
cannot be changed.

Switching Between MIMO and Diversity Modes

A similarly worded warning applies to a s switch from Diversity to MIMO mode.

r —— )
Link Configuration Wizard “ - L_J

You are about to change Dual Antenna mode,

l % Changing to Diversity causes the link to transmit the same information
on both antennas.
This will cause the system to enter into Installation mode. Air quality
might be affected,

Do you want to continue?

. — — SRS

The considerations are otherwise no different from those set out in the corresponding Installation

step.

When you have completed making your choice, proceed to the Services window.
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Step 5, Hub Site Synchronization Settings

)

Hub 5ite Synchronization Settings

Settings for reducing mutual interference between multiple units at the Hub
Site.

Synchronization Status

Status A B
Operation Independent Unit Independent Unit
Serial Sync MfA MfA

Serial Pulses Mot Detected Mot Detected

Configure Operational States

[] Enabled (These settings will apply to both sites)

Expected Operational States Configure...

< Back ][ Mext = ][ Cancel

Monitor Link

Radio Interface
RSS [dBm]

Figure 8-10: HSS Settings

The Synchronization Status dialog box displays the current status of each side of the link. See Site
Synchronization for instructions about installing and configuring collocated links. If you do not
require HSS, click Next.

Step 6, Services

Here is the services dialog:
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i Ty

Services
Select the Services and Rate from the lists below.

Service | TDM Jitter Buffer | Hot Standby | Ring | Ethernet Qos |

SEMVICEs |?‘xEl+ Ethernet Configure...

Rate [Mbps] [Adaptiue "’]

Distance |I] km f 0 Miles

DU A B

Product 7/C/18-B00D 7/C/1e-B000
HW Version 4 4
SW Version 2.8.20_b3830_Mar 17 2012 2.8.20_b3830_Mar 17 2013

= Back ][ Mext = ][ Cancel

Monitor Link

Radio Interface
RSS [dBm]

Figure 8-11: Services and Rates dialog
To choose Services, see the corresponding Installation procedure in Chapter 6. If you are using a
link that -

¢ isnon-collocated
e is Ethernet-only
e uses model NetStream 5x200 ODUs
then you may use Asymmetric Allocation. You may change the capacity allocation here the same

way as during installation. In place of the IDU box in Figure 8-11, you will see the Asymmetric
Allocation slider:

Transmissian Ratio
A B

0 | o 100z

-

70.0% 2 30.0%

The procedures for setting the Jitter Buffer and Hot Standby parameters are also the same as the
corresponding procedures in Chapter 6.

Click Next to continue.

Step 7, TDM Clock Configuration

The following dialog is displayed:

Netronics NetStream Family System Manual 127



Step 8, Configuration Summary and Exit Chapter 8

' T
s o verd

TDM Parameters i
Configure the TDM Parameters below.

TX Clodk

1
Select Maximum
Dezelect All
4 5 & 10 12 14 15

2

Configure

Master Clock
1) Independent Clock Per Port Supported.
Line Interface
A B
[Balan::ed v] [Balan::ed v]
<Back | | Finsh | | Cancel |
Monitor Link =
Radio Interface A B
RSS [dBm] :L *

Figure 8-12: TDM Parameters Configuration

To configure the TDM Parameters, see the corresponding procedure in Chapter 6.

Step 8, Configuration Summary and Exit
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Completing the Link
Configuration Wizard

You have successfully completed the Link Configuration
Wizard.

Services: 7xE1+ Ethernet
Channel [GHz]: 5.820

Channel BW [MHz] 20

Rate [Mbps]: Adaptive

Link ID: EBG_20561334

To close this wizard, click Done.

I Done I[ Cancel ]

Monitor Link

Radio Interface
RSS [dBm]

Figure 8-13: Configuration Wizard Exit Summary

Click Done to return to the main window.
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The main window now reflects the configuration:

File Configuration Tools Maintenance Help

€ X o p % g £ & o
guration | ool oo Installation Mode Site: A Site: B Get Diagnostics Clear Counters Log Off Help(F1)
Location: A B
Link ID: EBG_20561334
p Radio Tnterface:

Services: 7xE1l+ Ethernet

Frequency [GHz]: 5.820 RSS [dBm] -54 -54

Band: 5.725-5.850 GHz FCC/IC Tx Ratio [%] 50.0550.0

Channel BW [MHz]: 20

Rate [Mbps]: Adaptive R — e —— -

Status: Link Active - . & 365 bps @ Fps
Estnalduixetal pUs b4 s ee—
Rx Rate 0 o

IP Address: 10.104.2.2 Tx Rate 0 0

Subnet Mask: 255.255.0.0

Trap Destination: 0.0.0.0

TDM Block Failure Ratio
L Error [Blocks]

IP Address: 10.104.2.4
Subnet Mask: 255.255.0.0
Trap Destination: 0.0.0.0

E1l Ports

| Frequency:

Events Log

Number Date & Time Message Trap Source IP Address

Internal

000001 06/08/2013 17:03:41 Connected to Location.
06/08/2013 17:17:10

TOM Counters were cleared for both sides

< m ]

=9 Connection Availzble Connection Mode: Network  IP Address: 10,104.2.2 WBE-B ® Encrypted Link

Figure 8-14: Main window of the manager after configuration
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Site Configuration

The Site Configuration dialog panels are used to configure parameters, which may differ
between both sides of the link.

The parameters configured using the Site Configuration dialog panels include (among others):

System settings

Air interface - Transmit (Tx) power and antenna

Hub Site Synchronization status

Network management including VLAN

Inventory - link hardware and software model details
Security settings

Date and time

Ethernet service settings

TDM Hot Standby status

External alarms settings

Operations - Revert to factory settings

The Operations dialog offers a “doorway” to jump into installation mode.

The Site Configuration dialog has its own main menu with the following extra functionality:

Backup ODU software

Restore ODU software or configuration from a backup file
Refresh the current panel

Enable/disable the site ODU buzzer

Jump back into installation mode keeping current configuration settings

Configuring the Site

Editing the Configuration Parameters by Site

You can edit the configuration parameters for each site individually. The following functions are
available from the left side of the dialog box.
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Configuring the Site

File Actions Help

0 ™

Chapter 9

2,

-
Buzzer Off ‘ Installation Mode

H =
Backup_ Restore Refresh
Sysiom
(2} Air Interface o
g% Tx Power & Ant R
22 Hub Site Sync
% Management SR
Inventory
% Security Mame:
(%) Date & Time
o Advanced Contact:
= Ethernet
&= TDM Services Location:
¥ External Alarms
1 Operations Last Power Up:

|W'|reless Link

| 1.36.141.29612.203.1.2

Person

07/08/2013 11:33:12

Figure 9-1: Configuration Dialog Box

Functions on the left of the dialog box:

System

Air Interface

Management

Inventory

Security

Date and Time

Edit the contact person and location details. View the system
details

Change the Tx Power, cable loss, antenna type and settings. View
HSS settings

Configure the IP address, Subnet Mask, Default Gateway, Trap
Destination and VLAN

View the hardware and software inventory (product
identification, versions, MAC address and serial number)

Change the Community Values and the Link Password. Set Link
Lock.

Set the date and time of the link from an NTP servers or from the
managing computer
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Choose Hub or Bridge ODU mode, IDU aging time, set the
Ethernet ports configuration, set max. information rate, TDM
MHS status, set the external alarm inputs, restore factory
settings, set IDU detection mode.

Advanced

Functions at the top of the dialog box:
Backup Save the current ODU software to a file

Restore Restore an ODU’s software or configuration from a backup file

created by the backup facility

Refresh Refresh current panel with latest values

Installation Mode Return to Installation Mode for the entire link.

Selecting the Mute check box before clicking the Install Mode
button mutes the Beeper.

Buzzer Mutes the alignment tone in installation mode. Reactivate the

beeper during alignment.

To edit the Configuration Parameters:

1. Click the required site button on the main tool bar of the Link Manager

OR

Click Configuration from the main menu and choose a site to configure. The
Configuration dialog box opens (see Figure 9-1 above).

2. Choose the appropriate item in the left hand list to open a dialog box.

3. Click Apply to save changes.

In subsequent instructions, we will simply say “Choose a site to configure” on the understanding
that the foregoing procedure is implied.

Viewing System Details

This is the first window displayed - as depicted above. You can edit the contact details and site
names.

Viewing Air Interface Details

Click the Air Interface item in the left hand list. A window similar to the following appears:
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-
Fecim R R R
File Actions Help |
bl ¥ - @ ;
Backup_ Restore Refresh Buzzer Off Ingtallation Mode
Systemn Air Interface %
G I
8 Air Interface EnEE
Ei Tx Power & Ant Link 1D: EBG_20561334

=~ i
Hub Site Sync Installation Parameters

% Management .
_ Installation Frequency [GHz]: |5.820
Inventory

fﬁ Security Channel Bandwidth [MHz]: 20
@ Date & Time
£} Advanced

4= Ethernet

Z TDM Services

':i:l:' External Alarms

1 Operations

[ ok || Canesl Apply

Figure 9-2: Air Interface

Changing the Transmit Power

Each site can have a different Tx Power level.
» To change the Transmit Power:
1. Choose a site to configure.
The Configuration dialog box opens.
2. Choose Air Interface (see Figure 9-2).
3. Choose the required Transmit (Tx) Power Level.

4. Click Apply to save the changes.

Netronics NetStream Family System Manual 134



Changing the Transmit Power Chapter 9

- : -
L —
File Actions Help
|
H i - @, ,

Backup_ Restore Refresh Buzzer Off Ingtallation Mode
| = = = ||
System Tx Power and Antenna configuration &l

@ Air Interface ) P
Antenna Connection Type @) Externa ntegrated

E'*] Tx Power & Ant Antenna Type Dual

=2 Hub Site Sync
% Management

_ Required Ti Power {per radia) 5 = [dBm]
Im-ent-)ry T Power (per radio) If [dBm]
é};’i—) zj:ghrﬂme Tx Power (system) IT [dBm] I
i) Advanced _ = : i
Antenna Gain 285 = [dBi]
= Ethernet
E TDM Services CableLoss 0.0 = [dB]
':I:l:' External Alarms Max EIRP 56 [dBm]
1 Operations EIRP 365 [dBm]
[ ok || Cancel Boply

Figure 9-3: Changing the Antenna Type and Transmit Power

The Antenna Connection type reflects the installed ODU. In our example, we are using an external
antenna on a NetStream 5x200 ODU, so the first two fields are set and grayed out as shown. If you
have a connectorized NetStream 5x25 and 5x10 models, you will be able to switch between external
and integrated antennas.

The antenna type (Dual, Single) may only be changed if you access the ODU by Local Connection.

For detailed explanation about the relationship between the Tx power, antenna gain and cable loss
parameters, see Installation, Step 4.

Changing the Tx Power will affect service quality. The same considerations apply

= here as were noted in the Installation procedure, Step 4.
Caution
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Hub Site Sync

Here you can view the HSS status. For our example, HSS is disabled and the status is as follow:

|| File Actions Help
| i & . 2,

Backup_ Restore Refresh Buzzer Off Installztion Mode
System Hub Site Sync o |
@ Air Interface Synchronization Status

Sﬁ Tx Power & Ant Al i

e . Operation Independent Unit

7= Hub Site Sync Serial Sync N/A
., Management Serial Pulses Mot Detected
Inventory
E?. Security Configure Operational States
@ Date & Time Enabled
£} Advanced Operational State Independent Linit
4 Ethernat

£ TDM Services
':i:l:' External Alarms
1 Operations

i) Use Wizard for canfiguration changss

oK

| [ cancel Apply

Figure 9-4: HSS Status: HSS disabled

Chapter 9
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File Actions Help

|

|

i ¥
Backup_

Restore

System
@ Air Interface

€1 Tx Power & Ant
% Management
Inventory
% Security
@ Date & Time
|| € Advanced
<& Ethernet
£ TOM Services

- % -
Refresh Buzzer Off Installation Mode

Hub Site Sync

e

Synchronization Status

Status A
QOperation Hub Sync Master
Serial Sync JA
Serial Pulses Generating

Configure Operational States

Operational State Hub Sync Master

Radio Frame Pattem (RFFP) Corfiguration
Channel Bandwidth [MHz]

For further details about HSS, see Chapter 11.

Site Management: IP Address, VLAN and Protocol

Configuring the ODU Address

Z:i External Alarms 20/40 10
. RFP TDOM Eth TDOM Eth TDM Eth
1 Operations
B Fit Fit Fi Fit Best Best
@ E Best Best Best Best Fit Fit
A Use IWizard for configuration changss
| ok || Cancel Apply

Chapter 9

Each site must be configured separately. For an over-the-air configuration, first configure site B then
site A so as to avoid lockout. See Chapter 25 for detailed instructions about the best way to do this

on-site.

See Chapter 18 for further details about VLAN Functionality for NetStream.

» To define the Management Addresses:

1. Choose asite to configure. The Configuration dialog box opens:
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File Actions Help
il &
Backup_ Restore
System
@ Air Interface

ﬂﬁ Tx Power & Ant

- 2
Refresh Buzzer Off

Management
Metwork Parameters | VAN | Protocol

Installation Mode

IP Address: m 1, 2, 2
=& Hub Site Sync
- Subnet Mask: 256 255 . 0 . O
Imventory Default Gateway: 0 .14, 10, 2
% Security
@ Date & Time Trap Destination
IP Address Port
€ Advanced
0.00.0 162
4 Ethernet 0.0.00 162
E TDM Services 0.000 162
W 0.0.0.0 162
LY External Alarms 0.0.0.0 162
1 Operations 0.0.00 162
0000 162
0.00.0 162
0.00.0 162
0000 162
[ ok || Ccancel Bpply
Figure 9-5: Management Addresses - Site Configuration dialog box
2. Choose Management.
3. Enter the IP address of the ODU in the IP Address field.
% If performing configuration from the Link Manager, the IP address is that
— entered from the Login window.
Note

4. Enter the Subnet Mask.

5. Enter the Default Gateway.
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Configuring IP Addresses for Trap Destinations
» To enter a Trap Destination:

1. In the Trap Destination table, double click a line to be edited. The following entry window

is displayed:
‘o '
repveion e
IP Address: i .0 . 0. 0
Port: 162
SHNMP Model: SMMPy 1 -

User Mame:

Passward:

2. Enter the Trap Destination IP Address and Port. It could be the IP address of the
managing computer. The events log will be stored at the addresses chosen.

3. For Security model you may choose between SNMPv1 or SNMPv3. The choice is site
dependent. If you choose SNMPv1, you may only enter an IP address and port number. For
SNMPv3, you should supply a user name and password:

i '

IP Address: J168 . 222, 14

Port: 162

SMMP Model: SHMPw3

User Name: John

Password: TIITIILL

oK ] [ Cancel

4. Click OK to save your choice. Here is the result:

Trap Destination

IP Address Port
152168222 141 162
0000 162
0.0.00 162
nnnn 4

At any time, click Apply to save accumulated Management changes.
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Configuring VLAN for Management

VLAN IDs are used by Netronics products in three separate contexts: Management

TP VLAN, Traffic VLAN and Ethernet Ring. It is recommended that you use different
- VLAN IDs for each context.

VLAN Management enables separation of user traffic from management traffic whenever such
separation is required. It is recommended that both sides of the link be configured with different

VLAN IDs for management traffic. (This reduces your chances of accidentally locking yourself out of
the link.)

» To enable VLAN management:
1. Click Configuration from the main menu.

2. Choose a site to configure. If you are configuring both sites, choose site B first to avoid
locking yourself out.

3. Choose Management.

4. Open the VLAN tab.

' = == S oy

File Acticns Help
= s . ? - I
Backup_ Restore Refresh Buzzer Off Installation Mode I
i

System
() AirInterface | Netwark Parameters | VLAN | Protacal |

L'

':f Tx Power & Ant [[] Enabled
=¥ Hub Site Sync
WLAN 1D:

% Management
Inventory VLAN Priority:
T Security
{5} Date & Time
¢ Advanced

4= Ethernet

& TDM Senvices

ﬂ External Alarms

1 Operations

Figure 9-6: Configuring management traffic VLAN Settings
5. Check the Enabled box.

6. Enter a VLAN ID. Its value should be between 1 and 4094.

After entering the VLAN ID, only packets with the specified VLAN ID are processed for
management purposes by the ODU. This includes all the protocols supported by
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the ODU (ICMP, SNMP, TELNET and NTP). The VLAN priority is used for the traffic sent
from the ODU to the managing computer. Using VLAN for management traffic affects all
types of management connections (local, network and over the air).

7. Enter a Priority number between 0 and 7.

8. Change the VLAN ID and Priority of the managing computer NIC to be the same as those
of steps 6 and 7 respectively.

Changing this parameter causes the Link Manager to immediately disconnect. To
avoid inconvenience, you should verify the change by setting the VLAN only to one
_— ODU, and only after verifying proper management operation, change the other
S ODU VLAN setting.

9. Click Apply or OK.

Lost or forgotten VLAN ID

If the VLAN ID is forgotten or there is no VLAN traffic connected to the ODU, then reset the
relevant ODU.

During the first two minutes of connection, the ODU uses management packets both with and
without VLAN. You may use this period to reconfigure the VLAN ID and priority.

Supported Protocols

Supported protocols are shown in Figure 9-7.

Management 13
| Network Parameters | VLAN | Protocol

@Vl ©v3i ©\ViandV3
Telnet
‘web Interface

Figure 9-7: Supported Protocols

SNMP support is permanently enabled. You may choose between SNMPv1, SNMPv3 or both. If you
choose SNMPv3, you will be offered the following cautionary message:

Management 13
| Network Parameters | VLAN | Protocol

vl @v3 @ \Vland V3
Telnet
‘web Interface

You are using secured SNMPV3 model.
Security recommendations:
* Check that you have changed the password
* Dizable the Telnet and Web Interface protocols
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For a link managed in a network, direct access to an ODU using Telnet is considered to be a security
breach. Telnet access may be enabled or disabled by clicking the Protocol tab and enabling/disabling
Telnet access using the Telnet check-box. Similar considerations apply to access via the Web
Interface.

e For further details about Telnet access see page 175.

e For further details see Chapter 28.

Telnet and Web Interface access modes when available, are site specific. If for example, site A is the
operator site and site B the client site, you may wish to disable these protocols for site B but leave
them enabled for site A.

.
@ If either access mode poses a general security risk, you must disable them for each
g site separately

Note

Displaying the Inventory

> To view the inventory data
1. Choose a site from the main menu. The Configuration dialog box opens.

2. Choose Inventory.

r ™
File Actions Help
i ¥ - @ '
Backup_ Restore Refresh Buzzer Off Installation Mode
System Inventory
() Air Interface Property Value
4 Tx Power & Ant opu
22 Hub Site Sync Product W2-0-C-3800-FCC-EXT
: HW Version i)
T Management SW Version 2.8.20_b2996_Aug 1 2013
Inventary MAC Address 00:1e:48:41:b2:05
% 5 p Serial Mumber PFCSB0ES00000123
%y oecurity
Aggregate C... 214
@ Date & Time DU
a Advanced Product 7/C/16-B000
4 Ethernet HW Version 4
] SW Version 2.8.20_b3830_Mar 17 2013
& TDM Senices Serial Number 7C16200000000073
4 External Alarms SFP
) Vendor Mame Metronics Communications
1 Operations
Vendor Pn
Version 2.02

Figure 9-8: Inventory window

Netronics NetStream Family System Manual 142



Security Features Chapter 9

Security Features

The Security dialog enables you to change the Link Password and the SNMP Community strings
and use the Link Lock feature:

P — - ™
File Actions Help
H 5 . L) |
Backup_ Restore Refresh Buzzer Off Installation Mode I
l 0
Co -
@ Air Interface —
. SNMP Communities:
“ Tx Power & Ant =L I
=2 Hub Site Sync
Link Password I

% Management
Inventory

i Lock

Date & Time
© S, [ Lock the Link
L Advanced

Link Password Value: Change...

4 Ethernet
E TDM Services
Q:‘ External Alarms

1 Operations

Figure 9-9: Available security features

Changing the Link Password

This item is only available when the link is down. Otherwise, it works the same way as the
corresponding item on Chapter 6.

Link Manager Community Strings

The ODU communicates with the Link Manager using the SNMPv1 or SNMPv3 protocol. The
SNMPv1 protocol defines three types of communities:

¢ Read-Only for retrieving information from the ODU

¢ Read-Write to configure and control the ODU

e Trap used by the ODU to issue traps.

The Community string must be entered at log on. You must know the password and the correct
Community string to gain access to the system. You may have read-only privileges. It is not possible
to manage the ODU if the read-write or the read Community values are forgotten. A new
Community value may be obtained from Netronics Customer Support for the purpose of setting new
Community. You must also have available the serial number or the MAC address of the ODU.
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The read-write Community strings and read-only Community strings have a minimum of five
alphanumeric characters. (brul and bru4097 are not permitted). Changing the trap Community is
optional and is done by clicking the check box.

Editing SNMPv1 Community Strings

The Community change dialog box is available from the Configuration | Security tab. Both read-
write and read-only communities must be defined.

On logging on for the first time, use the following as the current Community:

e For Read-Write Community, use netman.
e For Read-Only Community, use public.

e For Trap Community, use public

To change a Community string:

1. From the Configuration dialog box, choose the Security tab.
2. Type the current read-write Community (default is netman).
3. Choose the communities to be changed by clicking the check box.

4. Type the new Community string and re-type to confirm. A community string must

contain at least five and no more than 32 characters excluding SPACE, TAB, and any of
“>H@|*?;."

5. Click OK to save.

Editing SNMPv3 Passwords

To commence the process, you must enter the current Read-Write Community password as shown
in the first field of Figure 9-10 below. Change the Read-Write an d Read-Only passwords as
indicated. A password must be between 8 and 31 characters long. The same charac-ter restrictions
for the SNMPv1 community strings also apply here.
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i s’
':ﬁ Change Community/Password - Ak ﬁ
Enter current Read-Write Community / SNMPv3 Password:

2|

Read-Write Community / SNMPv3 Password

Mew:

Confirm:

Read-Only Community / SMMPv3 Password

Mew:

Confirm:

Trap Community(SNMPw1 only)

Mew:

Confirm:

Hide characters

Forgot Community/Password ? QK Cancel
[ I

!

Figure 9-10: Changing the Community String

Forgotten Community string

If the read-write Community string is unknown, an alternative Community key can be used. The
alternative Community key is unique per ODU and can be used only to change the Community
strings. The alternative Community key is supplied with the product, and should be kept in a safe
place.

If both the read-write Community and the alternative Community key are unavailable, then an
alternative Community key can be obtained from Netronics Customer Support using the ODU serial
number or MAC address. The serial number is located on the product label. The serial number and
the MAC address are displayed in the Site Configuration inventory tab.

When you have the alternative Community key, click the Forgot Community button and enter the
Alternative Community key (Figure 9-11). Then change the read-write Community string.
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S5

?3, Alternative Community - "E"__,._

Alternative Community

The Alternative Read-Write Community is supplied with the product.
It may also be abtained via Customer Suppart.

Please have the unit's Serial Number and/or MAC Address

ready when requesting an Alternative Read-Write Community.

Enter the Alternative Read-Write Community:

&

OK ] [ Cancel

= —

e

Figure 9-11: Alternative Community Dialog box

Link Lock Security Feature

Link Lock is a part of NetStream security concept intended to meet a form of abuse encountered in
the field. It is designed to prevent the situation where a remote ODU can be stolen and used as a
“pirate” link to steal services or information. The Link Lock feature actually locks the local ODU to be
synchronized ONLY to specific remote ODU. It is a site oriented feature.

The lock can only be set from a live link. It is based on MAC authentication and is site oriented and
activated on a per ODU basis. For example, if you lock the Site B ODU to the Site A ODU, you must
still lock the Site A ODU to the Site B ODU to ensure complete two way locking.

Link Lock can only be removed when the link is unsynchronized. In such a case, an alarm is raised by
the Link Manager.

To enable Link Lock:
1. Click Site A on the main tool bar.

2. Choose the Security tab. The following window is displayed:

Netronics NetStream Family System Manual 146



Security Features

Chapter 9

|| File Actions Help

L — |
Site Configuration - A -

Backup_. Restore Refresh Buzzer Off Installation Mode

Hiﬁ.‘%

System Security
@ Air Interface Commoniy

SMMP Communities:
31 Tx Power & Ant el

=24 Hub Site Sync

5 Link Password
% Management

_ Link Password Value: Change...
Inventory
Lk Lock
@ Date & Time .

4, [0 Lock the Link
€ Advanced
£ Fthernet

E& TDM Services
‘:i:l:‘ External Alarms

1 Operations

[ ok J[ Ganed ]| ey

3. Click the Link Lock check box and then OK. You are asked to confirm the lock:

Site Configuration - A

@ jfou are about to changs ODU parameters.

The QDU that you are configuring can be synchronized exclusively to its partner QDL

Do you want to continue?

More Info ==

4. Click the Yes button and you are returned to the main window of the Link
Manager.

e

Observe that a link icon is now displayed in the status bar on the bottom right of the Link

Manager window.
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—
3, (@) Encrypted Link

-
- el

The link to the remote unit is now locked and the Security screen will look like this:

r —_—

File Actions Help
H ¥ . 2
| Backup_ Restore Refresh Buzzer Off
|| E&' System Security
Co -
@ Air Interface —
SMNMP Communities:
Eﬁ Tx Power & Ant
=29 Hub Site Sync
Link Password

% Management
Inventory
E?. Security
@ Date & Time
€} Advanced
=4 Ethernet
Z2 TDM Services
,QL External Alarms

Link Password Value:

Link Lock

Y [7] Lock the Link

1 Operations

-

Ingtallation Mode

Change...

| [ cancel

The Link Lock check box is now unavailable.

5. If required, repeat the procedure for Site B.

e . .

% above procedure to uncheck the Link Lock status box for the live ODU.

g A simple ODU reset at either end will restore the link to its previous locked or
Note

unlocked state.

Fpply

To revert the Link Lock status to unlocked, power down each ODU in turn. Use the

Chapter 9
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Setting the Date and Time

The ODU maintains a date and time. The date and time should be synchronized with any Network
Time Protocol (NTP) version 3 compatible server.

During power-up the ODU attempts to configure the initial date and time using an NTP Server. If the
server IP address is not configured or is not reachable, a default time is set.

When configuring the NTP Server IP address, you should also configure the offset from the Universal
Coordinated Time (UTC). If there is no server available, you can either set the date and time, or you
can set it to use the date and time from the managing computer. Note that manual setting is not
recommended since it will be overridden by a reset, power up, or synchronization with an NTP
Server.

The NTP uses UDP port 123. If a firewall is configured between the ODU and the

——,
NTP Server this port must be opened.
“ag--
Note It can take up to 8 minutes for the NTP to synchronize the ODU date and time.

To set the date and time:
1. Determine the IP address of the NTP server to be used.
2. Test it for connectivity using the command (Windows XP), for example:
w32tm /stripchart /computer:216.218.192.202
You should get a continuous response of times, each a few seconds apart.
3. Choose a site to configure.
The Configuration dialog box opens.

4. Choose Date & Time:
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, _

I File Actions Help
brd i . @, - |
| Backup_ Restore Refresh Buzzer Cff Ingtallation Mode

Date & Time ]

Systemn
@ Air Interface

€8 T Ponwer & A NTP Server: 0.0.0.0
=24 Hub Site Sync

% Management

Inventary

T Securiy Offset [Minutes] 0B [ 0000  [HH:mm]

& Date & Time

€} Advanced
4 Ethernet
Z TDM Services
ﬁ External Alarms

Date & Time: 03/09/2005 11:40:12 PFM

Change...

1 Operations

Figure 9-12: Date and Time Configuration

Chapter 9

5. If entering an IP address for the NTP Server, click Clear, and then enter the new

address.

1
6. Set your site Offset value in minutes ahead or behind GMT .
7. To manually set the date and time, click Change and edit the new values.

1. Greenwich Mean Time
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' '
E’;l Change Date & Time - Site: A u
Date & Time: [E/09/2005 [~ | 11:41:21PM =
[] Use Managing Computer Time
[0k [ coee
Figure 9-13: Change Date and Time
If you used an NTP Server, you will see a window like this:
File Actions Help
| =] ¥ . ‘ 2 - ‘
Bachkup_ Restore Refresh Buzzer Off Installation Mode
System Date & Time ]
@ Air Interface
NTP Server: 194 184 , 127, 6 cl
Eﬁ Tx Power & Ant e
=< Hub Site Sync
% Management
Inventony
% Security (Offset [Minutes]: 120 = 02:00 [HH:mm]
@ Date & Time
) Advanced
4 Ethernet
= TDM Services
o Date & Time: 03/09/2005 11:43:42 PM Change...
‘,Q: External Alarms Fa -~
1 Operations
Figure 9-14: Date and Time configured from an NTP Server
8. Click OK to return to the Configuration dialog.
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Ethernet Properties

ODU Mode

¢ Hub Mode - In Hub mode the ODU transparently forwards all packets over the wireless link.

¢ Bridge Mode - In Bridge mode the ODU performs both learning and aging, forwarding only
relevant packets over the wireless link. The aging time of the ODU is fixed at 300 seconds.

=~
@ Changing these modes requires system reset.

g

Note
NetStream 5x200 ODUs work in Hub mode only and bridging is performed by the IDU-NetStream
RM. The bridge capability is built in to the IDU-NetStream RM (it is not configurable).

Other NetStream models control the choice of Hub or Bridging mode.

Configuring the Bridge

Bridge configuration is required in various network topologies, such as protection (Ethernet 1+1)
and ring applications.

File Actions Help

i 5 - @ . '

Backup_ Restore Refresh Buzzer Off Installation Mode
System EthErnEt e
@ Air Interface Bridge Corfiguration

. 0DU Mode: @ Hub

4 Tx Power & Ant

IDU Aging Time [sec]: 300

=2+ Hub Site Sync e o
% Management Ethemet Ports Configuration
Inventory
B Securiy oD 1000Mbps/FD | Auto Detect = No Action
(5 Daote & Time LANT | 100MbpsiFull Duplex |Auto Detect = || No Action -
&) Advanced LAN 2 Disconnected | Auto Detect = || No Action -
SFP 1000Mbps/FD | 1000Mbps/FD =] No Action

3 TDM Senvices [ S ot ]

Wan Configuration

S
£i External Alarms

3 Operations IDU VLAN ... Disable VLAN

Information Rate
Maxamum [Kbps]: [ Unlimited "]
Sync Loss Threshold... | | Reset DDU CRC Errors.. |

[ ok || canca | Aoply

—_—y

=

Figure 9-15: Bridge, VLAN and MIR Configuration using an IDU-NetStream RM
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' ™y

File Actions Help

([

| _ |
W 2. ‘ @ ‘

I Bachkup_ Restore Refresh Buzzer Off Installation Mode

Systemn
@ Air Interface
@1 Tx Power & Ant

== Hub Site Sync
% Management Ethemet Ports Configuration

2 Cument | Mode | Radio Link Faiure Act
&1 Inventory |_Por | Cument | o Link Failure Action

T Security | ODU | 100Mbps/Full Duplex |Auto Detect = [ No Action -

@ Date & Time

£} Advanced
- Ethernet
E2 TDM Services
‘;'ﬁ:‘ External Alarms

1 Operations IDU VLAN .. Disable VLAN

Irformation Rate

Bridge Configuration
0DU Mode:

10U Aging Time [sec]:

Wian Corfiguration

Maximum [Kbps]: [ Unlimited A ]

Sync Loss Threshald... ] [ Reset ODU CRC Errors.. ]

[ ok || Cancel |

Figure 9-16: Bridge, VLAN and MIR Configuration using a PoE device

In Figure 9-15 and 9-16, the ODU supports GbE and may operate at up to 1000

% Mbps. The latest IDU-NetStream RM models (hardware versions 6 and later) and the
new GbE PoE will support up to 1000 Mbps at their LAN ports. A suitable SFP module
Note will also support GbE.
IDU Aging time

This parameter controls the IDU aging time.

The aging time parameter controls the time after which each MAC address is dropped from the
MAC address learning table.

The default value is 300 seconds.

——, ¢ Any change to these parameters is effective immediately.
% e Each side of the link can be configured separately, with different
g aging times.
Note
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The following table shows the appropriate configuration for several common scenarios. Both link
sites must be configured with the same parameter:

Table 9-1: ODU mode configuration for common scenarios

Scenario obu :AD lijn
Mode g S
Time
Standard (default) Configuration for Ethernet Applications Bridge 300 sec
Rapid network topology changes where fast aging is required Hub 1sec

Configuring Ethernet Ports Mode
The ODU Ethernet port mode is configurable for line speed (10/100/1000BaseT) and duplex mode
(half or full duplex).

An Auto Detect feature is provided, whereby the line speed and duplex mode are detected
automatically using auto-negotiation. Use manual configuration when attached external
equipment does not support auto-negotiation. The default setting is Auto Detect.

You should not reconfigure the port that is used for the managing computer
_ connection, since a wrong configuration can cause a management disconnection
Caution or Ethernet services interruption.

To configure the Ethernet Mode:

1. From the Configuration menu, choose the site to configure. The Site Configuration dialog
box opens.

2. Click Advanced | Ethernet.

3. In the Ethernet Ports Configuration pane, use the drop-down menu to choose the
required mode.

4. Click Apply to save the changes.

It is possible to close the Ethernet service by disconnecting the Ethernet port.

If you close the port, you may subsequently be unable to access the
% device. If this should occur, a workaround is as follows:

ote e Connect to the system from the remote site

e Connect via other Ethernet port (of the IDU)

e Power down the equipment and connect immediately after power up
(the fastest way is to enter install mode)

The Mode and Radio Link Failure Action options vary somewhat with IDU or PoE type. For a GbE PoE
device they are respectively, as follows:
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10Mbps/Half Duplex
100Mbps/Half Duplex
10Mbps/Full Duplex

100Mbps/Full Duplex

Auto (100 Mbps 10Mbps./Half Duplex
Aulo Detect 10Mbps/Full Duplex

Disable Disable

Port Connections

For IDU-NetStream RM based links the Port Connections window enables you to control
communication between the two LAN ports and the SFP:

LANT - LAN2: |Connected

LANT - SFP: | Connected

LAN2 - SFP: | Connected

| oKk || Cancel |

The port combinations shown may be Connected or Disconnected. For IDU-NetStream DTs, you
will only see LAN1-LAN2.

CRC Error Detection for GbE Ports

The CRC error count for GbE LAN ports may be seen as mouse-over tool-tips:

Ethemet Portz Configuration

mm Radio Link Failie Actior

| ODU | 100Mbps/Full Duplex | Auto Detect

(LANT 8 | 1000Mbps/FD |Aut-:u Detect M| No Action v/
| LAM 2 Eﬁiﬂnmected |A.ut-:| Detect M| Mo Action :I
| SFP | Disconnected  |1000Mbps/FD  [se| Hosci

[ Poit Connections... ]

Figure 9-17: GbE LAN Port with CRC error warning and CRC count tool-tip

The occurrence of CRC errors on a port is indicated by the yellow triangular caution sign; to see the
CRC error count, mouse over the caution sign.
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VLAN Tagging for Ethernet Service: Configuration

VLAN IDs are used by Netronics products in three separate contexts:
TIP Management VLAN, Traffic VLAN and Ethernet Ring. It is recommended that

—

you use different VLAN IDs for each context.

Two modes of VLAN tagging for Ethernet service are supported: ODU mode for PoE links and IDU
mode for links using IDU-NetStream RMs.

VLAN Tagging - ODU Mode
If the ODU is configured with either

® a3 PoE device instead of an IDU-NetStream RM
¢ an IDU-NetStream RM with IDU detection disabled

the window shown in Figure 9-16 will be displayed. Clicking the ODU VLAN Configuration button
opens the following window:

Ingress Mode | Egress Mode

Transparent - ] [Tlansparerrt -

Allowed VLAN 1Ds:
WLAN 1D:

YLAN Prigrity:

jrj "0DU VLAN Configuration will be applied if no IDU is connected to the DDLU
or |DU detection mode is disabled.”

[ ok

Figure 9-18: ODU VLAN Configuration

The Ingress options are:

Ingress Mode

/Untag all
Fitter
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Transparent mode passes through all frames transparently. Untag all removes tagging from all
frames. Filter mode passes through packets with VLAN IDS listed in the table. Untagged packets
are also filtered. They are blocked by the ODU.

The table of Allowed VLAN IDs is enable when you select the Filter option. You may enter up to
eight VLAN IDs.

Ingress Mode

Fiter -

Allowed VLAN |Ds:

The Egress options are:

Egress Mode
Transparent -
= =1l
Ta
| Provider tagging
W EREMTTER

WLAN Pricrity:

Transparent mode passes frames without tagging. Both Tag mode Provider Tagging each requires
that you assign a VLAN ID and VLAN Priority:

Tag '] [Provider tagging v
VLAN ID: VLAN ID:
VLAN Pricrity: VLAN Priority:

The VLAN ID must be in the range 2 to 4094 and the VLAN Priority is an integer between 0 and 7.

When you are done, remember to click OK (Figure 9-18).
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VLAN Tagging - IDU Mode

To set up IDU mode VLAN tagging for Ethernet Service, click the VLAN Configuration...
button in Figure 9-15. The following window is displayed:

.
VLAN Working Mode:

| Ingress Mode | Egress Mode i
[Tlansparent - ] [Tlansparent -
WLAN ID:
LAN1
WLAN |D:
WLAN Prionity:
Transparent 4 ] [Tlansparent -
LA WLAN ID:
WLAN |D:
WLAN Priority:
Transparent - ] [Tlansparent -
oFp WLAN ID:
WLAN [D:
WLAN Priority:

iJ Frovider paramafars 3re common fo alf ports

Provider parameters

WLAN 1D: WLAN Priority:

Figure 9-19: VLAN tag settings

~=,
@ If you are using a new style IDU-NetStream DT, the SFP row will not appear.
g

Note

In Normal mode, you must manually assign each required VLAN ID to a port, whether for tagging
or untagging. Membership mode allows you to allocate blocks of VLAN IDs.
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Normal Mode

The choices for Ingress Mode are -

Ingress Mode

LAMT

Tag |

WLAN 1D: |
WLAN Priority; l:l

and for Egress Mode are -

Egress Mode

Untag all

IUntag selected WLAN |Ds
Pravider tagaing

Provider tagging without fiter
Fitered VLAM |Ds

Membership mode

Chapter 9

In Membership Mode you may assign VLAN IDs in blocks to the ports. The next three figures show
the work flow.
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» To configure VLAN using Membership mode:

[]LANT  [@] LANZ [T SFP

| oK

1. Add a range of VLAN IDs or a single line item.
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Configured 3 of 24 VLAN |Ds [ Add

WLAN 1D:

L

WVLAN Priority:

WLAM [D:

L1

VLAN Priority:

WLAN 1D

L1

WVLAN Priority:

2. Assign participating ports to each VLAN ID.

Chapter 9
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Configured 30f 24 VLAN IDs | Add | [ Add Range |

Untagged Frame
LAN1 M VLAN ID: L wewereiy: [ ]
LAN2 Ei?nodmed rWANID: L | vawprery: | ]

B ) wao [ ] | wewes [

J [ Concel ]

3. Set untagged port VLAN IDs as required and click OK to accept. At any point you may
return to the last display to see you VLAN assignments.

-,
% The details of setting up VLAN tagging require advanced network management
. skills beyond the scope of this manual. Further information for the Network

= Manager is provided in Chapter 18.

Completely Disabling VLAN

It may be necessary to disable VLAN for several reasons apart from re-configuration. For example,
setting a VLAN ID to the LAN port used by the managing computer can effectively lock you out of
the link. The remedy for this situation is to reset the relevant site(s) and log on again. You have
“two minutes of grace” before the VLAN settings take hold. During this period, you should navigate
to Site Configuration | Ethernet and then click the Disable VLAN button. Any VLAN settings for the
site will be lost.
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Setting the Maximum Information Rate (MIR)

What is the MIR

The maximum Ethernet throughput of the link (MIR) can be limited. The default setting is Best Effort
(see Figure 9-15 above), where the highest information rate available for the link conditions and
settings is used.

What is it for

The MIR setting limits the throughput for Ethernet service. It does not affect the capacity of TDM
services.

If the Link Budget Calculator or air conditions limit the capacity to X Mbps, and suppose that you use
Y (< X) Mbps for TDM services, then you are left with X - Y=Z Mbps for Ethernet.

Suppose for example, that Z = 20 Mbps.

As a Service Provider, you can decide to sell a package based on 10 Mbps and charge S$P1 for it, or
15 Mbps for SP2 > SP1.

The MIR setting allows you do this.

The default value is “best effort” (shown as “Unlimited”) which will give Z above.

The minimum value is 256 Mbps.

The maximum value will be the minimum between Z above and -

—
e 25/10 Mbps for NetStream 5x25 and 5x10 (Model dependent)

e 50 Mbps for NetStream 5x50

Note e 20 Mbps for NetStream 5x20

e 200 Mbps for NetStream 5x200
The MIR setting is independent per direction.

To limit the Ethernet information rate:

1. From the Configuration menu, choose the site to reconfigure.
2. Click Advanced | Ethernet

The Configuration dialog box opens.
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File Actions Help
(% ¥ - ? - '

Backup_ Restore Refresh Buzzer Off Installation Mode |
System Ethernet ke
@ Air Interface Bridge Conrfiguration

0ODU Mode: @ Hub Bridge
€1 Tx Power & Ant
1DU Aging Time [sec]: 300

=2 Hub Site Sync

% Management Ethemet Ports Configuration

| _Pot | Curemt | Mode | RadioLink Failure Action

Inventary
R Socuriy | ODU | 1000Mbps/FD  |Auto Detect =] Mo Action
(5 Date & Time | LANT | 100Mbps/Full Duplex |Auto Detect ~ [ No Action -
© Advanced | LANZ | Disconnected |Auto Detect * | Mo Action -
| SFP | 1000Mbps/FD  [1000Mbps/FD =] Mo Action
£3 TDM Senvices l Port Connections... ]
':I:l:' External Alarms AR
Infarmation Rate
Maximum [Kbps]: [Unlirn'rted ~ ]
Sync Loss Threshold... | | Reset ODU CRC Errors.. |
[ ok || camce || coph

Figure 9-20: Bridge Configuration - Site Configuration dialog box

3. In the Information Rate pane, use the drop-down menu to choose the MIR.

Chapter 9
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[ - -‘
see contguration A

I File Actions Help II
H i . 2 <
I Backup_ Restore Refresh Buzzer Off Installation Mode

Systemn
@ Air Interface
31 Tx Power & Ant

== Hub Site Sync
% Management Ethemet Ports Configuration

v Radio Link Failure Acti
Inventory m—-m-

R Security | ODU | 1000Mbps/FD  [Auto Detect =] No Action
@ Date & Time
© Advanced | LAN2 | Disconnected |Auto Detect + | No Action

I | SFP |  1000Mbps/FD | 1000Mbps/FD =] No Action

g TDM Services [ Port Connections... ]
Wan Corfiguration

Bridge Corfiguration
ODU Mode:

10U Aging Time [sec]: 00

| LANT | 100Mbps/Full Duplex |Auto Detect = || No Action

':f:i:' External Alarms
1 Operations IDU VLAM . ODU VLAN

Information Rate

Maximum [Kbps]: ‘Lkimted v'

Sync Loss Threshold... | @;gﬂggﬂ
262144
131072
65536
22763
16384
2192
4096
Chther. ..

Figure 9-21: Ethernet MIR - Throughput selection

4. Choose Other to define the throughput with 1 Kbps resolution

5. Choose Best Effort for the highest information rate possible for the link conditions and
settings

6. Click Apply to save the changes.

Setting the sync-loss Threshold

You may change the sync-loss threshold by clicking the sync-loss Threshold button:

Threshold [Kbps]: 0
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The sync-loss threshold value, which you enter is absolute. sync-loss will only occur if throughput

falls below it.
e The default value is determined by an algorithm taking into account your
current link radio parameters.
——
% e There is a provision to override an excessively high value that would lead to
— continuous sync-loss "thrashing": An excessively high value will be ignored
Note by the system.

o An excessively low value may prevent sync-loss events almost entirely, in
turn preventing the ACS mechanism from working effectively.

TDM MHS Status

Here you can see the TDM MHS status. There is nothing to set.

i b’

File Actions Help

|
W & . % . :
I Backup_ Restore Refresh Buzzer Off Installation Mode

Systemn
@ Air Interface
31 Tx Power & Ant

=22 Hub Site Sync

% Management
Inventory
% Security
@ Date & Time
£} Advanced

i Ethernet

= TDM Senvices

S
‘,ﬁ( External Alarms

1 Operaticns

Figure 9-22: TDM MHS status
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Setting External Alarm Inputs

The IDU-NetStream RM and the IDU-NetStream DT have four external alarm inputs and four
external alarm outputs in the form of dry contact relays. The Alarm interface is located on the front
panel of the IDU-NetStream RM and is a 25 pin D-type female connector. See Appendix B, for wiring
specifications and pin out. You may enable or disable each of the alarms and configure the alarm
description text appearing in the alarm trap message. The ODU sends the alarm within less than a
second from actual alarm trigger.

> To set the external alarm inputs:

1. Choose External Alarms from the Site Configuration window.

f '

File Actions Help

|
H i - 2, ,
I Backup_ Restore Refresh Buzzer Off Installation Mode

SR ——————————..
External Alarms "

Edemal Alarm Input
@Airlnterfaoe emal Alamm Inputs

| Port | Cument | Mode | Tex |
Ei Tx Power & Ant
. | Input! | Clear |Disabled + | Alam Description |
u ite Sync
2, Management | Input2 | Clear |[Disabled + | Alam Description
— | Input3 | Clear |Disabled = | Alarm Description
B Securiy | Inputd | Clear |Disabled + | Alam Description

@ Date & Time

£} sdvanced
= Ethernet
& TDM Services
':i:l:' External Alarms

System

1 Operations

Figure 9-23: External Alarms Configuration

2. Choose an alarm and set its mode to Enabled or Disabled
3. Enter a description of the alarms in the text field.

4. Click Apply to save.

5. Click OK to exit from the dialog.
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Resetting

You may reset the link, preserving the current configuration, or reset to factory defaults.

Resetting the link causes service disconnection.

To maintain the connection between the managing computer and the link, first
reset Site B.

C&uﬂ'ﬁn
> To reset the link preserving current configuration:

1. From Maintenance on the main window, reset the remote unit.

2. From Maintenance on the main window, reset the local unit.

> Toresetto Factory Defaults

1. Choose either of the sites to be reset. The Configuration dialog box opens.

2.  Choose Operations in the Configuration dialog box.

" b’

| File Actions Help
||

H;ﬁ,‘%

Backup_ Restore Refresh Buzzer Off v ‘ Installation Mode

Operations '

Factory Settings

System
@ Air Interface
Et'ﬂ Tx Power & Ant
=« Hub Site Sync
% Management

= Restore Default
iveniory

Restore to Factory Default Settings will bring down the connection.

Site Configuration dialog bowx will be closed. I

T Securiy IDU Detection Mode
@ Date & Time
| Enabled
£} Advanced
=2 Ethernet

) TDM Services
Q:‘ External Alarms

Figure 9-24: Site Configuration - Reset to factory defaults

3. Click the Restore Defaults button.

A message box asking if you want to restore factory default settings appears.
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Are you sure you want to Restore Factory Default Settings?
I . The link may be unreachable after the process,

This process takes several seconds and is followed by a device reset.

Default IP Address {10.0.0.120).

Yes ] ‘ Mo

e A

4. Click the check box if you want to keep the current IP address settings.

5. Click Yes to continue.

After a few moments the site will be reset and you will need to log on to it to reinstall
the link.

IDU Detection

An ODU always tries to detect the IDU to which it is connected. IDU Detection is affected by an IDU
responding to special ODU packets.

If a PoE device is in use, the detection packets spread to the containing network and may cause
flooding. In such a case, the IDU Detection feature, (Figure 9-24), should be disabled.

To disable IDU Detection Mode, just toggle the check box in Figure 9-24.

Backup/Restore of ODU Software Files

Backup ODU Software to a File

Link Manager allows you to backup the ODU software of both units of a link to the managing
computer as binary files. Each site is backed up in a separate file. Backup files are matched to the
MAC address of the site ODU. The default backup file name is constructed from the ODU IP address
and the date as in the following example:

Backup of Site A as used in our examples:
192.168.1.101_1.12.2009.backup

If you perform more than one backup on a given date you will need to change the file name to
something like this:

192.168.1.101_1.12.2009_00.backup
192.168.1.101_1.12.2009_01.backup

To backup the ODU software a file:

1. Choose a site to back up. The Site Configuration dialog box opens.

2. Click Backup.
Netronics NetStream Family System Manual 169




Muting the alignment tone buzzer Chapter 9

3. In the Save As dialog box, indicate in which folder and under what name configuration file
is to be saved, and click Save.

Restoring ODU Software or Configuration

Backup files can be uploaded from the managing computer. You may choose a full software restore
or configuration-only restore. You may restore a backup file to another ODU subject to the
following provisions:
¢ The backup was performed with Link Manager, release 2.8.20 or higher
e The source and target ODUs have the same
e Product ID
e Hardware version
e (Capacity
You can check Product ID, Hardware version and Capacity from the Inventory display for the source
ODU.

To restore from a backup file:

1. Choose a site to restore (from a previous backup). The Site Configuration dialog box
opens.

2. Click Restore. You are offered the choice of a Full or Configuration Restore as shown:

Site Configuration - A ™
File Actions Help
iH ¥ -
Backup_ Restore Refresh
7 Full Restore F
._.:-' Air Interface Configuration Restore
. Cescrniption: nfir

3. Click the required Restore type. You are then offered a standard Open File dialog box.

4. From the Open File dialog box, navigate to your backup storage area and choose file to
upload. Click OK.

Muting the alignment tone buzzer

The ODU alignment tone becomes audible as soon as power is supplied, and continues until the
ODUs are aligned and the link established.

It is possible to mute the tone during regular operation of the link. It must be enabled when
performing the alignment procedure.

To mute the alignment tone buzzer:

1. Choose a site. The Configuration dialog box opens.
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2. In the Configuration dialog box, click the Buzzer button.

@ -
Buzzer Off Inst

- Auto

On
v | Off

Figure 9-25: Alignment tone buzzer states

3. Click Off. The tone is disabled.

To restore the alignment tone buzzer:

1. Choose a site. The Configuration dialog box opens.

Chapter 9

2. Click On to have the buzzer beep continuously or Auto to have the buzzer beep only in

install mode.

Configuration with Telnet

A Telnet terminal can be used to configure and monitor the NetStream. To start a Telnet session,

use telnet <ODU_IP>.
For example, if you run Telnet as follows,
telnet 192.168.1.101

you will be asked for a user name and password.

The Telnet log on user name is the password that you used to enter the Link Manager (for
example, the default: admin). The Telnet password is the corresponding Community string

(default: netman).
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Telnet 192.168.1.101

login: admin
Pazsword:
Hello admin,. welcome to ODU Management CLI?

admin@122.168.1.181->

Chapter 9

Figure 9-26: Telnet session log on

A Read-Only Community string allows display only whereas a Read-Write Community string allows

display and set commands.

Supported Telnet commands are shown in Table 9-4. Note that some of the commands are model

specific. For example, TDM commands will not apply to Ethernet only and PoE based links.

Table 9-2: Telnet - Display commands

Command

Explanation

display inventory

Displays ODU product name, Name, Location, hardware and software
revisions, uptime, MAC address, IDU product name, IDU software and
hardware revisions

display management

Displays IP, Subnet, Gateway, Traps table

display link

Displays State, Link ID, Channel BW, RSS, TSL, Frequency/ACS, DFS,
Rate/ARA, Distance

display ethernet

Displays Bridge Mode, Aging time, Port table (State, Status and action)

display ethernet_errors

Display FCS errors for ODU/IDU Rx, IDU LAN1/LAN2

display tdm

Displays Clock Mode, Master Clock Mode, Current Clock, Quality, TDM
table (Line status, Error Blocks)

display ntp

Displays Time, Server and Offset

display PM <interface:AIR,LAN1,LAN2,TDM1,
TDM2,...,TDM16><interval:current,day,month>

Shows the performance monitor tables for each interface according to
user defined monitoring intervals

display bands Display available bands
display ratio N/A
display syncloss_thresh N/A
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Table 9-3: Telnet - Set immediate commands

Command Explanation

Set the ODU IP address, subnet mask and gateway. The user must reset

t ip <ipaddr><subnetMask><gat >
Setip <ipaddr><subnetiask><gateway the ODU after the command completion

set trap <index:1-10><ipaddr><port:0- Set a specific trap from the traps table (e.g. set trap 3 192.168.1.101
65535> 162)

set readpw <oldpasswd><passwd> Set the read access password (Read Community)

set writepw <oldpasswd><passwd> Set the read-write access password (Read-Write Community)

set trappw <oldpasswd><passwd> Set the trap Community string

set buzzer <mode:0=0FF,1 =ON> Toggle the buzzer mode (0 — off, 1 —on)

set tpc<power:Value between minimal Tx power, Set the ODU Tx Power. If a wrong value is entered, both min and max
and maximal Tx power> values shall be displayed in the error reply

set name <new name> Set the name of the link

set location <new location> Set the site name

set contact <new contact> Set the name of the location

set ethernet <port:MNG,LAN1,LAN2>

<mode:AUTO, 10H, 10F, 100H, 100F, DISABLE> Set the mode and speed of each Ethernet port

Resets both the IDU and the ODU. The user is warned that the command
reboot will reset the ODU. A new Telnet session to the ODU may be opened after
the reset is complete. (Watch the IDU LEDs.)

help Displays the available commands

Table 9-4: Telnet - Set commands requiring reset

Command Explanation
set <ssid> Set Link ID
set rate <index:1-7,adaptive> Set the rat. Index is to the table as appears in the Config Wizard

set bridge <mode:0=Bridging OFF,1= Bridging Set the ODU bridge mode (0 — off, 1 — on)

ON >

set ratio <1-1000> N/A

set dual_tx_mode (mode: 1=MIMO, 2=Diversity) Set dual antenna mode to MIMO or Diversity
set preferred frequencies clear N/A

set preferred frequencies add <freg> N/A
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Monitoring and
Diagnostics

The Link Manager application enables you to monitor the link, as well as perform diagnostic
operations such as loopback tests.

This chapter covers:

e Retrieving link information

e Link compatibility issues

e TDM port loopbacks

e Reinstalling and realigning a link
e Link Budget Calculator

e Performance monitoring

e Throughput checking

e Events, alarms and Traps

e Reverting alert messages

e Remote power fail indication
e Troubleshooting

e Replacing an ODU

e Restoring to factory setup

e Online help

e Obtaining support

Retrieving Link Information (Get Diagnostics)

The Get Diagnostics feature collects and writes all link and Manager information (from both sites)
into a text file. The file information can be used for diagnostics and should be sent to Netronics
Customer Support to speed up assistance.
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The following table lists link and system information that can be monitored.

Table 10-1: Get Diagnostics Data and Description

Data Description
System Data General information about the system
Link Information Information about the link properties

3 List of system events including those from other sites if this
Events Log site is defined as the trap destination
3 Last 256 events from both sites

Site Configuration Data about the site parameters

Active Alarms List of active alarms

Performance Monitor Network performance data over defined time periods
Monitor Detailed event data record

Spectrum View Data from last Spectrum View run

To get diagnostics

1. From the Help menu, choose Get Diagnostics Information.

'l N
4%] Get Diagnostics Information B &Iﬂ

File  Help

» =l LN

Start Stop | File Path... | Close

Available Data

' System Data oK

| Events Log 0K |
Link Information oK

I Site Configuration oK I
Active Alarms oK

i Performance Monitor (] 4 I
Monitor Ok i
Spectrum View Ok

File Path: D:\My Documents\Diagnostics Information, bt

Diagnostics Information process has been completed.

Figure 10-1: Get Diagnostics Dialog Box

2. Select or deselect the data options. If the file is to be sent to Netronics Customer
Support leave all options checked.

3. Click File Path to specify the folder in which you want to save the file and then click
Start to save the information.

The file is saved in the specified folder as Diagnostics Information.txt
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Link Compatibility

Link Compatibility indicates the version compatibility using software traps. As new hardware or
software is added to existing networks compatibility issues may arise. An incompatibility issue is
indicated to the user by a change of color of the Link Status box on the Main Menu window. Trap
messages (can be viewed in the Events Log) indicate the problems or limitations and suggest
upgrades when appropriate.

The following Link Status messages are given:

fullCompatibility - different software versions were detected that are fully compatible.
Themessage indicates that an upgrade is available.

restrictedCompatibility - different software versions were detected that operate
correctly.However, new features are not supported.

softwareUpgradeRequired - different software versions were detected allowing limited operation.
The message is, that a software upgrade is required.

versionsincompatibility - different software versions were detected that are incompatible. You need
to perform local upgrades.

Table 10-2: Link Compatibility Trap Messages

TDM Loopbacks

Internal and external loopbacks on both sites of a link are used to test the TDM connections

To activate a loopback:

1. From the Maintenance menu, choose Loop backs... or right-click the TDM display in the

main window.

The Loopbacks dialog box appears:

Link Stat Link Stat
Link State ink State ink Status Site Description
text Color
o . Software Upgrade
fullCompatibility Active Green Available
Active - Magenta
Soft S Soft u d
restrictedCompatibility © \{vare (Same a.s . oroware “pgrade
Version authenticatio | Recommended
mismatch n error)
Active —
) Software Brown Software Upgrade
ft u deR d . .
sortwarelpgradenequire Upgrade (Major) Required
Required
Not Active -
versionsincompatibilit Software Local Software
P ¥ Upgrade Upgrade Required
Required
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Loopback Configuration
Configure  Select Maximum  Deselect All Configure  Select Maximum  Deselect All

A B

1 3 5 7 9 11 13 1z
CACIEACACC N
| | |
== == == | ==
L L LI I
2 4 g 2 10 12 14 15

Figure 10-2: Loopback configuration box

2. From the active ports, click those required for loopback activation. The selected port icons
change color to light blue as in the following example:

Loopback Configuration
Configure  Select Maximum  Deselect All Configure  Select Maximum  Deselect All

B

3 T 7 3 11 13 iz
_-|m_li“m_|i_-_i-|_"__ll-__
- I -
== | =
L LR L
4 & 8 10 2 14 16

Figure 10-3: Loopback configuration box with one Site A port selected

3. Click configure to choose a loopback mode:

Loopback Configuration
LT Select Maximum Deselect All Configure  Select Maximum  Deselect All

Mone  Ctrl+M B
1 Reverse Ctrl+R

11 13 15
. | |
& Line Ctrl+L |n|n
| I:
L
{
4 a8 a hli] 12 14 15

igure 10-4: Loopback options
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4. Click the required loopback mode.

Loopback Configuration
Configure  Select Maximum  Deselect All _ Select Maximum  Deselect All

A B

1

3 5 7 9 11 b} 15 al 3 5 ¥ 9 1 13 15
4 ] a8 10 1z 14 15 2 4 [ a 10 1z 14 15

Figure 10-5: Loopback defined

5. Click OK to activate the selected loopback(s).

This activates selected loopback(s). The corresponding service port icon changes color
and appearance to indicate an active loopback.

File  Configuration Tools  Maintenance  Help

) x © I & > < -

Link Configuration 1 o ot Installation Mode Site: A Site: B Get Diagnostics Clear Counters Log Off He\pi(FI)

A' Link: TPSF_BTT
link ID: FRG_20561334
Services: 7xE1+ Ethernet

i [E5): 2R RS N _ee— e

Band: 5.730-5.845 GHz FCCJIC Ty Ratio [%] . 50.0{50.0

Channel BW [MHz]: 20
Rate [Mbps]: Adaptive
Status; Link Active

Location: A B

Radio Interface:

36.5 36.5
Estimated Throughput [Mops]
Rx Rate u] o
Tx Rate [ul o]

Subnet Mask: 255.255.255.0
Trap Destination: 0.0.0.0

TDM Senvice:

TDM Block Failure Ratio
Error [Blocks]

IP Address: 192.168.1.102
Subnet Mask: 255.255.255.0
Trap Destination:  0.0.0.0

El Ports

Events Log

Number Date & Time Message Trap Source IP Address

2011 17:45:58 Connected to Location. Internal

u -

S Connection Available Cannection Mode: MNetwark, IP Address: 192.168.1.101 \WEE-B ® Encrypted Link.

Figure 10-6: Site A port 2 set to loopback
> To deactivate a loopback:
¢ Return to the situation of Figure 10-4 and click None.

When a loopback is deactivated, the corresponding icon in Figure 10-6 reverts to its
previous state (like the right side of the figure).
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Local Line Loopback

A Local line loopback can be set to test the local E1/T1 port and its connection to local side user
equipment. In this mode, data coming from the local user equipment is looped back to it. This
loopback is initiated from a managing computer connected to the local unit.

IDU-C Test
Equipment

Figure 10-7: Local Line Loopback

Remote Reverse Loopback

A remote reverse loopback can be set to test connection between the local and remote units and
between the local E1/T1 port and its connection to the local user equipment. In this mode, data
coming from the local user equipment is looped back at the remote side. This loopback is initiated
from a managing computer connected to the local unit.

IDU-C opuU oDuU IDU-C Test
: Equipment

>
| I

Y

Figure 10-8: Remote Reverse Loopback
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Remote Line Loopback

The remote unit can be set to a line loopback to test the remote E1/T1 port and its connection to
the remote side user equipment. In this mode, data coming from the remote user equipment is
looped back to it locally. This loopback is initiated by the managing computer connected to the
local unit.

Test IDU-C obu obu IDU-C
Equipment
= i

Figure 10-9: Remote Line Loopback

Local Internal Loopback

The local unit can be set to close a remote loopback to test connection between the local and
remote units and between the remote E1/T1 port and its connection to the remote user equipment.
In this mode, data coming from the remote user equipment is looped back to it locally. This
loopback is initiated by the managing computer connected to the local unit.

Test IDU-C obu oDu IDU-C
Equipment =

Figure 10-10: Local Reverse Loopback
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Reinstalling and Realigning a Link
It may be necessary to reinstall the link if the ODUs need to be realigned.

% Activating Install Mode causes both sites to go into install mode, causing

e disruption in service for approximately fifteen seconds.
Note

To reinstall the link:
1. Choose a site.
The Configuration dialog box opens.
2. Inthe Configuration dialog box, click the Install Mode button.
A message box asking if you want to enter install mode appears.
3. Click Yes to continue.

The system enters Install mode and the alignment tone becomes audible.

4. Realign the ODUs and start the Installation wizard (see Chapter 6).

The Link Budget Calculator

The Link Budget Calculator is part of the Link Manager software and is found in the Help menu. This
useful utility enables you to calculate the expected performance of the wireless link and the
possible configurations for a specific link range including antenna size, cable loss and climate
conditions. For full details, see Chapter 26.

Throughput Checking

In this mode, NetStream estimates Ethernet throughput by filling frames over the air to
maximum for 30 seconds. This mode should not influence service.

To use Throughput Checking:

1. At the main menu, click Maintenance | Estimated Eth. Throughput. A confirmation
message appears:

,
TR ——

i In this mode the system estimates the Ethernet throughput by filling
the frames

over the air to the maximum, for 30 seconds.

This mode should not influence service,

Do you want to continue?

2. Click Yes to continue. The Ethernet services area changes appearance and the
estimated throughput is displayed:
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A Estimated Throughput [Maps]

Rx Rate
T2 Retg

At the end of 30 seconds, the display reverts to normal.

Performance Monitoring

NetStream Performance Monitoring constantly monitors traffic over the radio link and collects
statistics data for the air interface, TDM and Ethernet ports. It does so continuously, even when the
Link Manager is not connected.

Two types of logs are recorded:

¢ Monitor Log that records statistics on traffic rate and radio signal strength.

e Events Log that records when the rates fall above or below a predefined threshold. See
page 188 below.

Both the statistics Monitor log and events log can be saved as text files.

The Monitor Log

The Monitor Log records performance statistics for predefined intervals. You can save the
monitor log to a text file, as well as display the information in an on-screen report.

Saving the Monitor Log

You can save the recorded Monitor Log statistics to a text file.

> To save the monitor log:

1. From the Tools menu, choose Preferences. The

Preferences dialog box appears:
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' '

Monitor |E'uer1ts | Ad'uan::edl
Monitor File
File: [[] D:\My Documents\Monitor. bt E]
Interval: 1 | sec

Figure 10-11: Preferences dialog box

2. Click the Monitor Tab.
3. Select the file to save.

4. Click the check box to open the file for saving.

5. Clickthe 1 button and in the Select File dialog box indicate in which folder and under

what name the monitor log file is to be saved.
6. Setthe time interval for adding data to the file.
7. Click OK to save the file.

Viewing Performance Reports
The Performance Monitor Report displays performance views of each of the interfaces.
> To obtain performance monitoring reports:

1. From the main menu, choose Tools | Performance Monitoring Report ...

You are presented with the following window:
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tomonce vensonns oot SN O S O il

File  View Ceonfiguration Help

> [~ =

Get Data Save... Clear Thresholds...

Selection Pane Close

Interface
@) Air
(1 Ethernet Port
) TDM Port
Interval
(@) Current
(71 15 Minutes

) Daily

Figure 10-12: Basic Performance Monitoring Report

2. Choose a report type from the left panel and click the Get Data toolbar button. For
example, if you choose Site A, Air and Current, you will be offered a report looking like
this:

R

File  View Configuration Help

4 = 2 LN
Get Data Save... Clear Threshelds... Selection Pane Close
| Int... Date & Time Min RS... MaxRS... RSLTh... RSLTh... MinTSL... MaxTs... TSLThr... BBERT... UAS Raw ES SES
V¢ 18/02/2013 9:03:5.., 55 53 0 0 5 5 0 0 0 0 0
< 18/02/2013 9::03:0...  -55 53 o o 5 5 0 0 0 0 0

Air Performance Monitor - A - Current Report
Figure 10-13: A typical Performance Monitoring Report based on 15 minute intervals

Notice the Min RSL value of -100 on the fourth line. It Indicates that during the interval
12:30 to 12:45, there was a link sync loss. The next figure shows the effect of a reset
between 14:15 and 14:30.

Fle “iew  Configuration  Help

(=] 2 o Y

Get Data SaVE., Clear Threshalds. .. Selection Pane Close
In... Date & Time IMin RSL {dBm}) Max RSL {dBrn} RSL Thresh, #1{-88dBm3 RSLTh... MinTS.. MaxT.. TSLTh.. BBER ... UAs Raw ES SES BEE
\/ 19/07/2010 14:45:00  -54 -54 a a S S o a a a 0 o
w/ 19/07/2010 14:30:00 55 54 1) a S s 1) 1 13 1 0 3038
x 19/07/2010 14:15:00 0 1) 1) 1) -30 -30 1) 1) o o 0 [u]
X 19/07/2010 14:00:00 0 o o o -30 -30 o o o o o o
X 19/07/2010 13:45:00 0 a a a -30 -30 a a a a 0 a
X 19/07/2010 13:30:00 0O a a o -30 -30 1) o o o 0 [u]
. —

Figure 10-14: Performance Monitoring Report showing the effect of a Reset
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The prior data is invalidated as shown by the red crosses in the left hand column.
Further, Min and Max RSL for the invalidated period is set to zero.

3. Click the Selection Pane icon to toggle the side panel on or off.

The other reports look similar. Here is a detailed description of the reports and their fields:

Several performance data occurrences are collected for each of the interfaces (ES, SES, and UAS), as
well as specific data per Interface type (e.g., Tx and Rx bytes for Ethernet). For the Air Interface, user
defined thresholds data are collected. Refer to Table 10-3 and Table 10-4 below.

Data is collected and selectively displayed based on three time intervals as selected by the

Interval radio buttons:

e Current (t=0)
e 15 minutes Intervals

e Daily

Table 10-3: Explanation of performance data

Data type Reported Value

Explanation

UAS — Unavailable
Seconds

Seconds in which the interface was out of service.

Raw ES — Raw Errored
Seconds

The number of seconds in which there was at least one error
block. Note that the notion of an error block is different per
interface.

SES — Severe Errored
Generic PM Data Seconds

The number of seconds in which the service quality was low
(the quality is different per type of interface and determined by
the BBER threshold per interface).

BBE — Background Block
Error

The number of errored blocks in an interval.

Integrity

A flag indicating that the data was valid. Note that the
Performance Monitoring data is not valid if not all the values
were stored (e.g., due to clock changes within the interval or
power up reset).
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Data type

Reported Value

Explanation

Additional Air Interface
PM Data

Max RSL The maximum of the receive signal level (measured in dBm).
Min RSL The minimum of the receive signal level (measured in dBm).
Max TSL The maximum of the transmit signal level (measured in dBm).
Min TSL The minimum of the transmit signal level (measured in dBm).

RSL Threshold 1

The number of seconds in which the Receive Signal Level (RSL)
was below the specified threshold.

RSL Threshold 2

The number of seconds in which the RSL was below the
specified threshold.

TSL Threshold

The number of seconds in which the Transmit Signal Level
(TSL) was above the specified threshold.

BBER Threshold

The number of seconds in which the Background Block Error
Ratio (BBER) exceeded the specified threshold.

Additional Ethernet
Interface PM Data

Received Bytes

The number of Megabytes received at the specified port within
the interval

Transmitted Bytes

The number of Megabytes transmitted at the specified port
within the interval.

Throughput threshold

Seconds count when throughput fell below the threshold

Traffic threshold

Seconds count when actual traffic exceeded the threshold

TDM interface

The number of seconds that the configured TDM services are

Active seconds .
active

Performance Monitoring Report Toolbar

You can use the toolbar to perform the actions described in the following table:

Table 10-4: Action of the toolbar buttons

Command Button

Action

Get Data Gather current performance monitoring data.
Save Save current performance monitoring data to a file
Clear Clear current performance monitoring data
Thresholds Set Thresholds

Selection Pane

Toggle on/off left panel

Close

Closes the Performance Monitoring window

Setting Air Interface Thresholds

Use the Thresholds button on the Monitoring Performance Report toolbar to set the Air

Interface Thresholds:
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( ﬁ Threshold Configuration - A l T |-l |
Thresholds
Air Interface
RSL #1 [dBm]:  les
RSL £2 [dBm]: -38
T5L [dEm]: 25
BEER [%4]: 1
Ethernet Interface
Capacity [Mbps]: ]
Traffic [Mbps]: 100
Ok Refresh | | Cancel

Figure 10-15: Threshold configuration dialog box

RSL Thresholds

Two RSL Thresholds can be defined. They are used as an indicator of problems in the radio
channel. You can check the RSS from the Link Budget Calculator (available on product page on
Netronics website) results during installation. Values of -5 dB and -8 dB from the current RSS are
typical.

TSL Threshold

A counter is maintained, of the number of second intervals during which Tx power exceeds this
threshold.

BBER Threshold

The Background Block Error Ratio is measured as a percentage. The threshold can be set from
0.1% up to 50%.

For links with Ethernet only service, 8% threshold is recommended. If there are no problems during
the interval, then for that threshold, the recommended BBER value should be 0. Since the system
provides a lossless Ethernet service, there is throughput degradation in case of interference. The
degradation is proportional to the BBER.

Ethernet Thresholds - Capacity

This is used as a basis for checking adherence to a Service Level Agreement. It is the number of
second count that the link capacity falls below the threshold.

Ethernet Thresholds - Traffic

The number of seconds count that received traffic exceeded this threshold. It can be used to
measure traffic peaks.
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Events, Alarms and Traps

The Events Log

The Events Log records system failures, loss of synchronization, loss of signal, compatibility
problems and other fault conditions and events.

— The foregoing event types include events from all links for which this
% managing computer has been defined as the traps address. Only events
“inge- . .
Note from NetStream equipment will be shown.

Alarms (traps) are displayed in the Events Log in the lower panel of the main window. The Events
Log may be saved as a text file.

The Events Log includes the following fields:
» Sequential number (ID) Date
» and time stamp Message
» Trap source

» IP address of the ODU that initiated alarm.

For complete information about traps and alarms see Appendix D.

The events are displayed in the Events Log in the lower right hand panel of the Link Manager main
window:

Flle  Corfiguration  Tools  Maintenance  Help
£ x o & @ o4 2 L]
Link Configuration 0 et Shon Installation Mode Site: & Site: B Get Disgnostics Clear Counters Log Off Help(F1)
Link: TPSF_BTT Leesitame A B
Link ID: EBG_20561334 T E——
Services: 7xEL+ Ethernet sl e,
Feaueney [EhE) 565D R [1EErir] e — e
EBand: 5.730-5.845 GHz FCC/TC Tx Ratio [%] i 50.0{50.0
Channel BW [MHz]: 20
Rate [Mbps]: Adaptive
Status: Link Active
363 36.5
Estimated Throughput [Mhps] [ [eeee———— ||
A Rx Rate 0 0

Ty Rate a] o
1P Address: 192.168.1,101
Subnet Mask:  255,255,255.0
Trap Destination: 0.0.0.0

TDM Block Failure Ratio [ 0 T

Error [Blocks] o o
1P Address: 192.1658.1.102 E1 Ports
Subnet Mask: 255,255, 255.0
Trap Destination:  0.0,0.0

Events Log _4____...--—-*
Message Trap Sourte IP Address
Connected to Location, Internal
| &
&4 Connection Available Connection Mode: Metwork IP Address: 192.168.1.101 BE-B ® Encrypted Link

Figure 10-16: Events Log Display
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To save the Events Log:

1. From the Tools menu, choose Preferences. The
Preferences dialog box appears

2. Click the Events Tab.

3. Select the file to save.

4. Click the check box to open the file for saving.

Click the _I button and in the Select File dialog box indicate in which folder and under what name
the Events Log file is to be saved, and click OK.

S To store the Events Log, first define the IP address, subnet mask, default
% gateway and trap destination address of the managing computer (see Chapter
Note 9 for details).
Link Manager Traps

The Link Manager application issues traps to indicate various events, displayed in the Events Log.

Table 10-5: Link Manager Trap Messages

Trap Message Severity Remarks
Cannot bind to trap service port. Port 162 already in use by Warning Link Manager will not catch any traps from the
ProcessName (pid: Processld) ODU, some other application has grabbed this

port. For further detail see thisweb site.

Device unreachable! Error Check connectivity to ODU

Connected to <site_name> Information

<site_name> Site will be reset. Information

Restore Factory Default Settings in process on Site <site_name> Information

Factory Settings: The process was not finished due to connection Warning Factory setting failed due to connectivity problem
issues. to ODU

Reset: The process was not finished due to connection issues. Warning Factory setting failed due to connectivity problem

to target - ODU will not be reset

Cannot Write to Monitor file. There is not enough space on the disk. Warning Free some space on disk on the managing
computer and retry

Windows Error: <error_|D>. Cannot Write to Monitor file. Warning Operating System error on the managing computer
TDM Counters were cleared for both sides Information
Identical IP addresses at <local_site_name> and Warning Set up a different IP to each site

<remote_site_name>

The Product is not identified at the <local_site_name> site. Warning Link Manager is incompatible with the ODU
software version

The Product is not identified at the <remote_site_name> site. Warning
The Product is not identified at both sites. Warning
Product Not Identified! Warning
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The Manager identified a newer ODU release at the Warning ODU release is newer than Link Manager release.

<remote_site_name> site. Wizards are not available. Link Manager will be
used just for monitoring. Upgrade the Link
Manager. (You will get this message as a pop up)

The Manager identified a newer ODU release at both sites. Warning

The Manager identified a newer ODU release at the Warning

<local_site_name> site.

Newer Version identified at the <local_site_name> site. Warning ODU release is newer than Link Manager release.
Wizards are not available. Link Manager will be
used just for monitoring. Upgrade the Link
Manager.

Newer Version identified at the <remote_site_name> site. Warning

Newer Version Identified! Warning

Different IDU Detection Mode at <Sitel Name> and <Site2 Name> Warning IDU detection mode set differently at the two sites

Setting the Events Preferences

You can define a color for the messages to be displayed in the Event Log window, according to the
severity of the event. The severity is predefined.

> To set the Message color:

1. From the Tools menu, choose Preferences.
The Preferences dialog box appears.

2. Click the Events Tab:

-

|

Monitor | Events | Advanced |

Ewvent Priority

Evert Color
Critical

Major
Minor
Waming
Mormal
Infa

R

[ Reset Settings ] Background Color...

Events Log File

File: [ D:\download\EventsLog. bet

SMMPw3 Trap Authentication

User: Password:

]

[ DK. ] [ Cancel l

L

Fi

gure 10-17: Preferences dialog box - Event tab

Apply
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3. Select the event type and click on the _‘ button. A
color chart opens.

4. Select the required color.

5. Repeat for each of the event types.

To set the message background color:

o Click Background Color to change the text background.

To reset the message colors:

o Click Reset Settings to return to the default color settings.

Saving the Events Log

You can save recorded events in an Events Log text file. New alarms are automatically added to the
text file, as they enter the Events Log.

SNMPv3 Trap Authentication

The SNMPv3 User and Password are relevant if you are using SNMPv3. In this, case trap messages
are keyed to the user name and password and not visible to anyone else. The preferences entered
here, relate to trap messages sent to the specified user if specified or to all trap messages,
otherwise. For associating a user with a trap address, see Configuring IP Addresses for Trap
Destinations.

Active Alarms
Upon setting a trap destination, applicable events are reported as active alarms to the user. The
active alarms are saved and can be viewed in the Active Alarms window.
To view summary of saved alarms:
1. From the Tools menu, choose Active Alarm Summary.

2. Choose either of the sites offered.

The Active Alarms Summary window opens:
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PLEmES B e
File View Help
(=] B o, &
Save... | Refresh Site Close
Device Date & Time Description Interface
i01/09/2005 12:00:00 AM TDM Service - Alarm. The reason is: Service is closed
01/09/2005 12:00:14 AM Incompatible IDUs
01/09/2005 12:00:30 AM LAMN port 02 status changed to disconnected

Figure 10-18: Active Alarms Summary

Chapter 10

The active alarms display does not update itself until the Refresh button is used. The following table
provides an explanation of the command buttons.

Table 10-6: Active Alarms command buttons

Command Action

Save Saves the alarms in CSV or text format for further analysis
Refresh Shows the active alarms at the moment of refresh

Site Selects site for the active alarms

Close Closes the active alarm window

Viewing Recent Events

Each ODU stores the last 256 events:

> To view the last 256 events:

1. Click Tools | Recent Events ... A window like the following is displayed:
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File  View Help

= & B

Save.. Site: A T Close

Number Device Date & Time Description Interface

01/059/2005 12:00:04 AM | Management port status changed to connected - 100Mbps/Full Dup... | Management Port on Odu
01/09/2005 12:00:11 AM | Transmitting on channel 5.740 GHz Radio Interface
01/059/2005 12:00:12 AM | Desired Tx ratio has been applied
01/09/2005 12:00:12 AM | Ethemet Service is closed
01/09/2005 12:00:14 AM | Radio Link - Sync on Channel Bandwidth 20 MHz Radio Interface
01/09/2005 12:00:14 AM | Radio Link - Sync on channel 5.740 GHz Radio Interface
01/09/2005 12:00:14 AM | Encryption Status - Normal Radio Interface
0170972005 12:00:14 AM | Incompatible 1DUs

01/05/2005 12:00:30 AM | IDU of type 16xTrunks was detected

I 01/09/2005 12:00:30 AM | Ehemet Service has been opened
1

Figure 10-19: Recent Events - Up to last 256 events at Site A
2. Use the Site button to choose Site B

3. Use the Save button to store the events in a tab-delimited list.

Reverting Alert Messages

Many alert messages in the Link Manager have an option of the form “Do not show this message
again”. These alert messages can be reverted to their default state (shown) by choosing the
Advanced tab from the Preferences dialog:

i B’
e e
Montr | Evens | Advanced

Alerts

[ Restore Alerts ]

Quick Install
Enable Quick Install

SMMP parameters

Monitaor Interval: 1B sec
Timeout: 1B sec
L ox [ concel || oy

Figure 10-20: Advanced Preferences

Just click the Restore Defaults button, followed by OK.
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Other Advanced Preferences

Setting SNMP Parameters

Use these choices to set the SNMP monitoring interval and time-out. These are only significant if
you are using an SNMP based network management system.

Remote Power Fail Indication

Remote power fail indication indicates to one side that the other side has suffered a power failure.
The failed site sends a final trap indication about the power loss just before powering off.

A “Dying Gasp” circuit identifies the power failure at a minimum interval of 20 milliseconds before
the ODU or IDU powers off. During that interval a message notifying the power failure is sent to
opposite site. External alarm output number 4 indicates power failure at the opposite site.

Troubleshooting
Use the following table to troubleshoot LED fault indications:

Table 10-7: LED fault indicators

LED Status Remedy

PWR Off Check that power is connected to the IDU

IDU Red Check that the IDU/ODU cable is properly wired and connected.
oDuU Red Check that the IDU/ODU cable is properly wired and connected.

Complete the installation procedure from the Link Manager

AIRIfF Red Check the antenna alignment. Check that the radio configuration of both site A and
site B units are the same (Channel and Link ID).
Alarm detected at the Site B interface or Local or Remote loopback
svC Red Alarm detected at the Site A interface
Off Ethernet only IDU or E1/T1 not configured
Red HSS not operational due to improper signal detection. This ODU is not transmitting

HSS is operational. One of the following conditions apply:
e This ODU is a master that is generating signals and detecting signals

e This ODU is a master that is generating signals but detected improper sig-
HSS nals

e This ODU is a client “Continue Tx” but is not detecting signals

e This ODU is a client “Disable Tx” and is detecting signals from multiple
sources

All orange cases transmit.

STBY Red MHS mode Primary, Link state not active
MHS mode Secondary, Link state active

Use the following table to troubleshoot faults in the system:
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Table 10-8: System Troubleshooting

Symptom Remedy
Ensure that power is connected to the IDU

No power
Ensure that the ODU cable is properly wired and connected
Complete the installation procedure from the Link Manager

No signal . . . . . .
Check the antenna alignment. Check that the radio configuration of both site A and site B
units is the same (channel settings and Link ID)

Weak signal Check the antenna alignment, reconfigure the link

received Check the alignment tone sounds the Best Signal sequence

Replacing an ODU

Prior to any action ensure that both ODUs have the same software version. You can see this on the
inventory panels for each site.

For Site A, click Site A | Inventory and note the ODU software version. Repeat this for Site B using
Site B | Inventory.

If either ODU has an old software version, perform a software upgrade. It is important to configure
the new ODU identically to the old ODU to avoid configuration mismatches, which will disrupt the
link.

An ODU may be reconfigured in several ways.

e Use the backup configuration

If a backup of the configuration is available, restore that configuration using Site A|Restore.
Recall that backup files are linked to a MAC address. This won’t work for an identical
replacement ODU.

¢ Manual configuration

The new ODU can be configured manually according to the link configuration.
Remember to use the same settings for Link ID, channels, link password, IP
addresses, and names.

Restoring Factory Setup

To restore factory setup:

» Use Site Configuration A or B, and then Operations | Restore Defaults. Always restore
the over-the-air site (B) first.

Online Help

Online help can be accessed from the Help menu on the main window of the Link Manager.
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Customer Support
Customer support for this product can be obtained from the local VAR, Integrator or distributor
from whom it was purchased.

For further information, please contact the Netronics distributor nearest to you or one of Netronics
offices worldwide.
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What is Hub Site Synchronization?

When several units are collocated at a common hub site, interference may occur from one unit to
another. NetStream ODU units support the collocation of more than two units at a central site. Like
any other RF deployment, the wireless operation is highly dependent on factors such as available
frequencies, the physical spacing between radios, other third party interfering radios, and whether
other Netronics radios are installed.

% HSS does not eliminate the need for careful RF planning to ensure the design
5 will work as planned. See Chapter 3 for information on installation site survey.
Note

Netronics HSS

The Netronics HSS method uses carries pulses sent to each ODU, which synchronize their
transmission with each other. The pulse synchronization ensures that transmission occurs at the
same time for all collocated units. This also results in all of the hub site units receiving data at the
same time, eliminating the possibility of interference that could result if some units transmit while
other units at the same location receive.

Figure 11-1 illustrates interference caused by non-synchronized collocated units.
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Figure 11-1: Interference caused by collocated units

Adding HSS removes interference as shown in the next two figures:

Figure 11-3: Collocated units using Hub Site Synchronization (2)

The units are connected to each other with HSS cables and HSS Distribution Units.

One of the radios in the site is defined as HSS Master and generates synchronization pulses.
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The other collocated radios in the site - the HSS Clients, are connected to the HSS Master and
synchronize their transmission to the pulses. An HSS Client can be configured to work in one of two
modes:

HSS Client Continue Transmission (HSC-CT): If the unit loses synchronization with the HSS
Master, the link remains active. However, without synchronization pulses, it is possible that
this unit will cause interference.

HSS Client-Disable Transmission (HSC-DT): If the unit loses synchronization with the HSS
Master, the link is dropped until the synchronization pulses resume. This setting prevents the
unit from causing interference.

The remote ODUs that are not located at the hub site, are called Independent Units. Netronics offers
two types of HSS:.

»

»

Serial HSS

The Netronics Serial Hub Site Synchronization (SHSS) method uses a cable connected from
the master ODU to all collocated ODUs; this cable carries pulses sent to each ODU, which
synchronize their transmission with each other. SHSS is covered in Chapter 12.

Ethernet HSS
The Ethernet HSS (EHSS) method requires Layer 2 Ethernet connectivity between col-located
ODUs. It has two requirements:

e Collocated ODUs providing Ethernet services only, should be connected to an IDU-
DT6 instead of regular PoE devices. Other simple switches may work with degraded
performance. They are not recommended and problems arising from their use will
not be eligible for any kind of support.

e Collocated ODUs providing E1/T1 services should use an IDU-NetStream RM or DT
and then be connected to an IDU-DT6 functioning as a switch. One of the LAN ports
on the IDU-NetStream RM or DT is connected to any of the six IDU-DT6 PoE ports or
the two LAN ports. (This is possible because the IDU-NetStream RM or DT LAN cable
only uses four pins for data; the power pins are not used so there is no risk of
damage to them.) In this way, up to eight such ODUs may be collocated.

iy,

% You may only use one IDU-DT6. That is, they may not be cascaded.

Note

|
If you arequsing an IDU-GBE it must be connected to the IDU-DT6 LAN port
: only. Connecting it to the POE ports will damage the unit and in any event,
Caution it will not work.
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HSS Concepts: Radio Frame Pattern (RFP)

A Radio Frame Pattern (RFP) is the cycle duration of transmit and receive of the air-frame.

Without HSS

When selecting TDM or Ethernet services, the system automatically and transparently chooses the
optimal RFP. When TDM and Ethernet services are configured, the RFP is optimized for TDM.

RFP and HSS

When HSS is used, the RFP for the collocated radios must be selected manually.
NetStream uses the Time Division Duplex (TDD) mechanism.

Under HSS, TDD enables synchronization of transmission for the collocated units as shown in
Figure 11-4:

Tx Tx Tx Tx
oou 1 R I | R | R | R |
Tx I Tx I Tx Tx
opu 2 R | R I R | R |
Tx : Tx : Tx Tx
oou 3 Rx | Ry I [ Rx | | Rx |
| RFP |
-

Figure 11-4: Radio Frame Pattern

Two RFP types (labelled B and E) are available. Under HSS the RFP must be configured by the user
depending on the type of the radio products, services and channel bandwidth in accordance with
Table 11-2.

The table describe the efficiency of the air interface according to the RFP type, services and channel
bandwidth. The tables may also be viewed in the Link Manager and in the Link Budget Calculator.
The efficiency of the air interface will vary according to the product used.

Table 11-1: Radio Frame Pattern Table — NetAstra AU

RFP 5/10/20/40 MHz
TDM Ethernet
E N/A Best fit

Table 11-2: Radio Frame Pattern Table - NetStream

RFP |40 MHz 20 MHz 10 MHz 5 MHz

TDM Ethernet TDM Ethernet TDM Ethernet TDM Ethernet
B Available Available Available Available Available Available Best fit Best fit
E Best fit Best fit Best fit Best fit Best fit Best fit Available Available
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Item Description

Best fit Optimal RFP choice for TDM and Ethernet services

Available Available RFP for TDM and Ethernet services, but not optima
N/A Service unavailable

Select the RFP that gives you the Best Fit or Available for required system services and select the
channel bandwidth accordingly.

i,

% The RFP must be the same for each link within the collocated system.

Note

RFP: General Radio Frame Pattern

When setting the RPF, the following considerations should be borne in mind:
e Selection of the RFP influences the capacity, latency and TDM quality

e RFP influences capacity and latency. Jitter buffer configuration can be used to set the TDM
quality (see the User Manual, Chapter 6, TDM Services selection)

e Using the Link Budget Calculator, you can see the affect of the RFP on the Ethernet
throughput.

RFP: NetStream Considerations

e The performance of NetStream radios that operate with RFPs B or E can be seen in the Link
Budget Calculator.

e For NetStream 5x200 series: If the HSS Master works in asymmetric Tx/Rx ratio, then all

other collocated NetStream units must operate in the same Tx/Rx ratio. In this case the ratio
will be fixed and not automatic-adaptive.

e Installation/Configuration considerations: If you are using NetStream 5x200 master and
NetStream clients, the Services and Rates dialog will look like this:
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i it

Services
Select the Services and Rate from the lists below.

Service | TOM Jitter Buffer | Hot Standby | Ring | Ethernet Qos |

Services | Ethernet Configure...

Rate [Mbps] [Adaptive b ]

Distance |EI Km /0 Miles

Transmission Rato

A B
50.0% /50.0%

Figure 11-5: Services and Rates - NetStream HSM and HSC

¢ The circled areas should not be used. Using those areas, you may loose the collocated link
with the longest distance between sites. If you do move the slider into a circled area, you
will receive a popup warning:

i il

Services
Select the Services and Rate from the lists below.

Service |Rjng |Eﬂ1ernethS|

Services |E’thernet Configure
Rate [Mbps] [Adapﬁue - ]
Distance |EI Km /0 Miles

Transmission Ratio

- Links operating at a channel bandwidth of SMHz will be termporarily disabled. J

0 | | | A R LA
70.5%/295%

Figure 11-6: Services and Rates — NetStream HSM and HSC - Extreme asymmetric allocation

By restricting one direction into the restricted area, the more distant sites may not even
be able to sustain the link much less send or receive data.

e Asymmetric Allocation and Collocation: If the link is collocated, the use of Asymmetric
Allocation is limited.
The effective available range for Asymmetric Allocation (between the two circled tick in
Figure 11-5) is primarily determined by three factors:
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e TheRFPin use (B orE)
e Channel Bandwidth

e Link distance

Chapter 11

e Whenever Asymmetric Allocation is available, it is static for all traffic conditions

e Possible scenarios are shown in Table 11-4. (References to NetStream 5x200 apply to
NetStream 5x50)

Table 11-4: Asymmetric Allocation with Collocated Links - Scenarios

Scenario: If you try
to...

Result

Remarks

Change master to
asymmetric allocation

Releases prior to
2.4 - Link down

Release 2.4 and

later (NetStream
5x200 and NetStream
5x20 series) -

TDM services
stopped, link set to
transmission ratio

of master

Release 2.4 and later (NetStream
5x200 and NetStream

5x20 series) - Asymmetric Allocation
slider visible but cannot be

changed

Change client to
asymmetric

Asymmetric Allocation slider
not displayed

You cannot do this!

RFP: NetAstra Base Station Considerations

Recall that for collocation purposes, a NetAstra Base Station behaves like a NetStream 5x200 unit.
Where one or more Base Stations are collocated with NetStream unit, it is recommended that the
NetStream be used at the HSM. You can only use RFP E when collocating mixed product types.

HSS Status LED on the IDU-NetStream RM and DT

The IDU-NetStream RM and DT have a front panel HSS status LED:

Table 11-5: IDU-NetStream RM and DT Front Panel LEDs for HSS

Color Function

This ODU is HSS master, generating signal, and HSS Sync is OK

This ODU is a HSS client and in Sync

Red HSS not operational due to improper signal detection. This ODU is not transmitting

All orange cases transmit.

HSS is operational. One of the following conditions apply:

This ODU is a master that is generating signals and detecting signals

This ODU is a master that is generating signals but detected improper signals
This ODU is a client “Continue Tx” but is not detecting signals

This ODU is a client “Disable Tx” and is detecting signals from multiple sources

HSS is not activated
Off HSS is not supported (NetStream 5x36 and 5x06 only)
Disconnection between ODU and IDU
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HSS Error Notification

Chapter 11

In the event of an HSS installation fault, the ODU will sound a beep pattern according to the

following chart, also printed on the ODU product label:

) BUZZER SIGNAL:
BESTSOFAR W ]
[N

INCREASED
SAME ——
DECREASED N |

ANTENNA
ALIGNMENT

HS3 MISMATCH

Figure 11-7: ODU beep for HSS Error

For this purpose, ODU buzzer must be set to Auto or On.
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Netronics Serial HSS

The Netronics Serial Hub Site Synchronization (SHSS) method uses a CAT 5e cable connected from
the master ODU to all collocated ODUs; this cable carries pulses sent to each ODU, which
synchronize their transmission with each other.

Since the SHSS unit is still shown in the Netronics Catalog as an “HSS unit”, in the remainder of
this chapter we will continue with this convention on the clear understanding that we are dealing
only with SHSS.

Hardware Installation

Connecting an HSS Unit

A single HSS unit supports up to ten collocated ODUs. In addition to each unit being connected to its
IDU or PoE device, the collocated unit has an additional cable that is connected to the HSS Unit. The
HSS Unit is a compact, weatherproof (IP67) connector box that is installed on the same mast as the
ODUs. All collocated units connect to this box using CAT-5e cable. Cables in prepared lengths are
available for purchase.

The HSS unit is supplied with ten protective covers; any port not in use must be closed with a
protective cover.

SYNC 1 SYNC 2 SYNC 3 SYNC 4 SYNC 5

LORORONO

HSS Unit Connection Instructions:
* Ports must be connected continuously
*  When disconnecling a radio unit, shift used |
ports to maintain continuous connectivity

®

SYNC 10 SYNC 9 SYNC 8 SYNC 7 SYNC 6

Figure 12-1: HSS Interconnection Unit
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e For asingle HSS unit, ensure that the collocated units are connected in

sequence from SYNC 1. If an ODU is removed from the hub site, then all
remaining ODUs must be reconnected to maintain the connectivity.
Note e You may cascade (daisy-chain) two or more HSS Units with an HSS cable. The

method is described in detail below.

To connect an ODU to an HSS unit:

Unscrew the protective cover from the port marked SYNC 1.

Connect the RJ-45 connector from one end of the prepared CAT-5e cable to SYNC 1.

1

2

3. Connect the other end of the CAT-5e cable to the ODU connector labeled SYNC.

4. Tighten the protective seal that is on the prepared cable over the RJ-45 connector.
5

Repeat for all ODUs that are to be collocated at the hub site. The next ODU to be connected
is inserted in SYNC 1, SYNC 2, followed by SYNC 3 and so on.

Using a Single HSS Unit

Figure 12-2: HSS Wiring schematic

The wiring, as shown in Figure 12-2 is self explanatory. The Sync signal path is less self evident. If we
set ODU 1 (on SYNC 1) to HSS Master, then the Sync signal path is as shown in Figure 12-3. The
signal travels from ODU 1 to SYNC 1, from SYNC 1 to SYNC 2, from SYNC 2 to ODU 2 and back again.
The back and forth paths repeat for the second to fourth ODU, from left to right. The signal exits the
HSS unit at SYNC 5 and terminates in ODU 5.

The choice of the ODU on SYNC 1 as HSS master is not mandatory, but is good practice. If for
example we were to use ODU 3 as HSS master, the Sync signal path would be ODU 3 to SYNC 3, then
left and right to SYNC 2 and SYNC 4. It would then propagate to ODUs 2 and 4, terminating at both
ODUs 1 and 5.
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HSM

00000

Figure 12-3: HSS sync signal path with ODU 1 as HSS Master

Using More than One HSS Unit

In a large collocation site, several HSS units may be cascaded (daisy-chained) subject to the
following conditions:

Condition 1: Cabling Sequence

1. Up to nine ODUs may be connected to the first HSS unit using HSS ports SYNC 1, SYNC 2, SYNC
3,... up to SYNC 9 in order without leaving empty ports.

2. The next available SYNC port of the first HSS unit should be connected to SYNC 10 of the second
HSS unit as shown in Figure 12-4. In the illustration, the next available port on the first HSS unit
is SYNC 6.

3. The second HSS unit may be filled out with up to nine more ODUs in reverse order. That is,
connect SYNC 9, SYNC 8, SYNC 7... as shown in Figure 12-4.

Figure 12-4: Cascading two HSS units

4. To add a a further HSS unit: Connect the next available SYNC port from the second HSS
unit in descending order (SYNC 5 in Figure 12-4) to SYNC 1 of the third HSS unit.
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5. ODUs are connected to the third HSS unit from SYNC 2 as shown in Figure 12-5, in
ascending order:

\

Figure 12-5: Cascading three HSS units

6. If further ODUs are required, observe the convention that additional even numbered units are
populated in descending order from SYNC 9 and odd numbered HSS units are populated in
ascending order from SYNC 2.

o™

% If an ODU is disconnected from an HSS unit, then all remaining ODUs must be
“mge moved up or down to maintain the connectivity.
Note

Condition 2: Total HSS Cable Length

The total path of the HSS sync pulse must not exceed 300 m. This applies no matter how many HSS
units are used. To illustrate the method for calculating the sync pulse path length we show three
examples. For our purpose, let:

Lmn denote the length of the ODU-HSS unit cable at SYNC n on HSS unit m H, be
the length of the cable joining HSS unit m to HSS unit m+1

One HSS unit with five collocated ODUs

PathLength =111 +2 L1 +2 L13+2 L14+ L15

Two cascaded HSS units as shown in Figure 12-4

PathLength=111+2 L1p+2 [13+2 L14+
2 [15+H1+2 Lpg+2 Lpg+2 Ly7+Log

Three cascaded HSS units as shown in Figure 12-5

PathLength =111 +2 L1p+2 L13+2 L14+
2 [q5+H1+2 [pg+2 [pg+2 L7+2 [+
Hy+2 [32+2 [33+2 L34+135
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ODU/HSS Unit Connection Pinout

Table 12-1: ODU/HSS Unit Connection Pinout

HSS
Color :JD:JS UNIT RJ-

45
White/Green 1 1
Green

Not connected

White/Orange
Orange 6 6
Blue 4 4
White/Blue 5 5
White/Brown 7 7
Brown 8 8

Link Configuration and HSS

The Hub Site Synchronization Settings dialog box appears in both the Link Installation and
Configuration Wizards.

Link Configuration Wizard | | Link Configuration Wizard
Hub Site Synchronization Settings Hub Site Synchronization Settings

Settings for reducing mutual interference betwesn multiple units at the Hub Settings for reducing mutual interference between multiple units at the Hub
Gite. Site.

Synchronization Status Synchronization Status

Status A B Status A B

Operation Hub Sync Client - Continue Tx Independent Unit Qperation Hub Sync Master Independent Unit

Serial Sync Synchronized NfA Serial Sync N/A N/A

Serial Pukes Detected Mot Detected Serial Pulses Generating Not Detected

Configure Operational States Configure Operational States

[¥] Enabled (These settings will apply to both sites)

Expected Operational States

[¥] Enabled (These settings will apply to both sites)

Expected Operational States Configure...

Monitor Link Monitor Link

Radio Interface
_RSS [dBm]

Radio Interface A B

Figure 12-6: HSS Settings: Left - client, Right - master

The Synchronization Status dialog box displays the current status of each side of the link.

e Operation: Type of unit
e Hub Sync Master (HSM)
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e  Hub Sync Client - Disable Transmission (HSC-DT)
e Hub Sync Client - Continue Transmission (HSC-CT)

<y, Continue Transmission is intended to work if there is no HSM pulse. If a wrong
% HSM pulse is detected, a Wireless Link will resync, adapting to the HSM RFP and

’ continue whereas NetStream may stop.

Note

Independent Unit

e Synchronization:
e N/A- for Master or Independent Units
e Synchronized - for Hub Site Clients
e Not Synchronized - for Hub Site Clients

e External Pulses:

Table 12-2: External Pulse Status

HSS Sync Status Meaning Color code
. ODU is HSM and generates the

Generating
sync pulse

Detected ODU is HSC and detects the Green
sync pulse

Not detected ODU is independent

Generating and detected HSM, but other HSM present

X NetStream ODU is HSM, but
Generating and

i v Detected detects a HSM signal that is Orange
mproperly Detecte not RFP E
Not detected HSC but no HSM present

HSC but HSM pulse doesn’t fit
Improperly detected the HSC as configured. ODU Red
stops transmitting.

To configure the Operational States of the Hub Site unit

1. Click the Enabled check box
2. Click the Configure button

The Hub Site Configuration dialog box with the current status of the ODUs is displayed.

3. Select the type of unit configuration from the drop-down list.

4. Select the appropriate RFP radio button. Some RFP options may be disabled depending on
the bandwidth previously selected.

-, Take care to avoid incorrect configuration of bandwidth, RFP or to set
% multiple Hub Sync Masters, as system interference can occur. Link Manager
g provides error messages and tool tips if the system is configured with

Note mismatches.
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ﬁa Hn.b Sync Client - Continue Tx
& c Cliert - Disable Tx
ha

@ E Best Best Best

1) Radio Frame Pattern salection depends an the Channel BW and Service

[ ok | [ Cance

Status A B
Operation Hub Sync Master Independent Unit
Serial Sync N/A N/A

Serial Pulses Generating Not Detected

Figure 12-7: Hub Site Configuration dialog

Site Configuration and SHSS

For units that support SHSS, the Hub Site Sync option appears in the Air Interface section and
displays the current HSS status of the unit.

File Actions Help

i L) = D
Backup_ Restore Refresh Buzzer Off Installation Mode

& System Hub Site Sync
@ Air Interface )

4 Tx Power & Ant Shatus gl

B : Operation Hub Sync Client - Continue Tx
Seral Sync Srvonied

Seral Pulses Detected

Inventory
T Security Configure Opersional States

@ Date & Time /] Enabled
Operational State Hub Sync Cient - Continue Tx

Radio Frame Pattem (RFF) Status
E3 TOM Senvices RFP TOM
4 External Alarms E Best
31 Operations

‘é} Use Wizard for configuration changes

Lok JI

Figure 12-8a: Site Configuration: SHSS - Top - client, Bottom - master
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[l g systerm Hub Site Sync
Q Air Intedace SN e
9 Tx Power & Ant S
Ser .
BRI Serial Sync NJA

% Management Serial Pulses Generating

Inventory
T security Configure Operationa States
® Date & Time (3ot

o Advmnced Operational State Hub Sync Master

<k Ethernet Radio Frame Pattem (RFF) Corfiguration
ETDM Sarnvices Channel Bandwidth [MHz]

2E External Alarms
3 Operations

TDM Eth

@ E Best Best Best
A Use Wizard for configuration changes

Figure 12-8b: Site Configuration: SHSS - Top - client, Bottom - master
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Ethernet Hub Site
Synchronization

Netronics Ethernet HSS

Ethernet HSS Requirements

The Netronics Ethernet Hub Site Synchronization (EHSS) method provides intra-site synchronization
without the need for external cables or an HSS unit. Sync signals are exchanged between collocated
radios over the regular Ethernet connection.

The Ethernet HSS (EHSS) method requires Layer 2 Ethernet connectivity between collocated ODUs. It
has two requirements:

e Collocated ODUs providing Ethernet services only, should be connected to an IDU-DT6 instead
of regular PoE devices. Other simple switches may work with degraded performance. They are
not recommended and problems arising from their use will not be eligible for any kind of
support.

e Collocated ODUs providing E1/T1 services should use an IDU-NetStream RM or DT and then
be connected to an IDU-DT6 functioning as a switch. One of the LAN ports on the IDU-
NetStream RM or IDU-NetStream DT is connected to any of the six IDU-DT6 PoE ports or the
two LAN ports. (This is possible because the IDU-NetStream RM or IDU-NetStream DT LAN
cable only uses four pins for data; the power pins are not used so there is no risk of damage to
them.) In this way, up to eight such ODUs may be collocated.

o™

% You may only use one IDU-DT6. That is, they may not be cascaded.
Note
If you are using an IDU-GBE it must be connected to the IDU-DT6 LAN port only.
Connecting it to the POE ports will damage the unit and in any event, it will not
Cﬁuﬁbﬂ work.
VLAN Tagging should not use the VLAN ID used by EHSS and vice versa.
Cuuﬁ"on

Netronics NetStream Family System Manual 215



Installing Collocated EHSS ODUs Chapter 13

EHSS Concepts

Sync Frames
Sync frames are exchanged between collocated ODUs using Layer-2 broadcasting.
Domain

To prevent network flooding, each group of collocated ODUs is configured with an internal “domain
name”. The default name must be changed to prevent sync frames being received over the LAN by
another ODU, which could be then mistakenly configured as a client of an HSM at the wrong
location.

Discovery

Discovery by the HSM and HSCs is provided using the following choice of filters:

Discovery Options Al -

H55 Masters onby
My domain onby
My domain H55 masters

Using discovery at the HSM, you can select only those HSCs in the HSM’s domain; when configuring a
new HSC you may use discovery to pick the correct HSM.

VLAN

VLAN is used to separate sync frames from traffic so as to give sync frames highest priority. If you
have collocated ODUs running close to full capacity, failure to do so, would result in excessive jitter
and dropped traffic frames.

By default, the VLAN ID 1997 and priority 7 are reserved for HSS. You may change the VLAN ID but not
the priority.

Installing Collocated EHSS ODUs

Ethernet Services Only

Use an IDU-DT6 for the collocated ODUs instead of separate PoE devices. The IDU-DT6 has two LAN
ports, one of which will be connected to a switch.

Ethernet and TDM Services

To attain Layer 2 connectivity for up to two such ODUs, you should connect one of the two the IDU-
NetStream RM (or IDU-NetStream DT) LAN ports to the IDU-DT6 LAN ports. You may use the second
IDU-NetStream RM (or IDU-NetStream DT) LAN port to connect to a switch. As pointed out earlier,
you may only collocate two ODUs in this way.

Link Configuration and EHSS

The Hub Site Synchronization Settings dialog box appears in both the Link Installation and Configuration
Wizards. To illustrate EHSS configuration, we will use two NetStream 5x200 links set up as in Table 13-1:
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Table 13-1: Link settings to demonstrate EHSS
Link Name
Parameter
Link 1 Link 2

Operating band (by ACS) 5.745 GHz 5.825 GHz

Site Name Al B1 A2 B2

Link ID EBG_205613341 EBG_205613342

Rate Adaptive

Ethernet Configuration

Auto Detect

Service Ethernet Only

CBW 20 MHz

ODU IP Address 10.104.3.2 10.104.3.4 10.103.3.2 10.103.3.4
Subnet Mask 255.255.0.0

Default Gateway 10.104.10.21 10.103.10.21

Trap destination 0.0.0.0

EHSS Domain Name EHSS

Required EHSS Status HSM INU HSC (Continue Tx) INU

We illustrate the EHSS configuration procedure from the Configuration wizard.

To configure an EHSS Master:

1. Logon to the Al site of Link 1.

2. Open the Configuration Wizard and proceed (by repeatedly clicking Next) to the Hub Site
Synchronization Settings window.
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Link Configuration Wi

Hub Site Synchronization Settings

I settings for reducing mutual interference between multiple units at the Hub
Site.

Synchronization Status

Status Al Bl
Operation Independent Unit Independent Unit
Serial Sync M/A MA

Serial Pulses Mot Detected Mot Detected
Ethernet Sync M/A M/A

Protocol | Serial HSM IP | 0.0.0.0 Delay [us] NfA

Configure Operational States
[] Enabled (These settings will apply to both sites)

Expected Operational States | Cenfigure...

<Back | | Mext> | | cancel

Monitor Link *
Radio Interface Al Bl
RSS [dBm] & ==

Figure 13-1: HSS Settings window

Check the Enabled box. The Configure button, grayed out in Figure 13-1, is enabled. Click

it to open the full Configuration window. Notice that under site A1, Hub Sync Master is
shown by default. Here is the full range of options:

oAl |
Hub Sync Master -

Hub Sync Client - Continue Tx
Hub Sync Client - Disable Tx

Later, we will need one of the client options for the collocated site.
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C i

Operational States

1 These settings will apply to both sites

|
Hub Sync Master - Independent Linit |

Radio Frame Pattem (RFP) Configuration
Channel Bandwidth [MHz]

20/40 10

RFP TOM Eth TOM Eth
i B Fit Fit Fit Fit
C bl bl i o

D " i i -

i@ E Best Best Best Best

-.L" Aadio Frame Faffern seleckion depends on the Channel BYW and Senvice

Protocol | Seral -

Ethemet Protocol Parameters

—
VLAN ID l:l Discovery Options |J'-".|| - |

WLAN Priority |:| | Start Discovery |

[Cox ) (o]

Status Al Bl
Operation Independent Unit Independent Unit
Serial Sync MSA MfA

Serial Pulses Mot Detected Mot Detected
Ethernet Sync MfA MfA

Figure 13-2: HSS Configuration window

4. Choose the Ethernet protocol:

Protocol |sEE] E
Bthemet P oenal
=" |

Domain nz —enal and Ethemet
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5. The bottom part of the window looks like this:

Protoecol ||SigEkE -
Ethemet Protocel Parameters

Domain name  Default

) . Al N
VLAN 1D 1997 Discovery Options

VLAN Priority |7 | Stat Discovery

Figure 13-3: HSS Configuration Domain name, VLAN ID and Discovery
6. The default Domain name is (not surprisingly) Default. We will changed it to EHSS.

7. Choose a VLAN ID for the domain. Do not use this VLAN ID for traffic or management VLAN.

The VLAN priority is set to 7 (maximum possible). For our example, we will leave the default
VLAN ID as is.

8. Click the Start Discovery button. Here is an extract of the Discovery display:

Domain IP Address MName Location HSS Role HS5 Support Sync Protocol Sync Status
10.103.32 Independent Unit Serial and Ethemet Serial

Default 10.104.22 A A Hub Sync Master Serial Serial NAA

It shows other HSMs (of either type) on the same subnet and any other collocatable ODUs
configured or not.

9. At this point you can click OK to exit the HSS window and continue with regular configuration.
Here is the HSS window display after configuration:
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Chapter 13
0 - » )

Hub Site Synchronization Settings

Settings for reducing mutual interference between multiple units at the Huh
Site.

Synchronization Status

Status Al

Operation Hub Sync Master
Serial Sync MfA
Serial Pulses Generating
Ethernet Sync /A

Bl
Independent Linit
M/A
Mot Detected

M/A

Protocol | Ethernet Domain |

Configure Operational States
Enabled (These settings will apply to both sites)

Bxpected Operational States

[ Configure...

Details ... |

Monitor Link

Radio Interface
RSS [dEBm]

10. The Details button offers a list of configured EHSS client. It is empty for now, so click Next

to continue.

> To configure an EHSS Client:

1. Start the Configuration Wizard as for the HSS Master and get to this point:

Netronics NetStream Family System Manual

221



Link Configuration and EHSS Chapter 13

Link Conﬁm

Hub Site Synchronization Settings
Settings for reducing mutual interference between multiple units at the Huh

Site.
Synchronization Status
Status A2 B2
Operation Independent Unit Independent Unit
Serial Sync NJA A
Serial Pulses Mot Detected Mat Detected
Ethernet Sync /A A

Protocal | Serial HSM IP 0.0.0.0 Delay [us] MfA

Configure Operational States
[] Enabled (These settings will apply to both sites)

Bxpected Operational States Configure...

<Back | | Next> || cancel

Monitor Link

»

Radio Interface A2
RSS [dBm] : 2 Ll

2. Check the Enabled check box, click Configure and in the following display choose an HSS
client:
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- — — = — o

1 Operational States

I These settings will apply to both sites I

I Hub Sync Client - Continue Tx - Independent Lnit

1
‘| Radio Frame Pattem (RFP) Status
RFF TOM Eth
E Best Best
Protocal Bthemet -

Ethemet Protocol Parameters

Domain name EHSS

VLAN 1D 987 Discovery Options Al -

VLAN Priority |7 |  Start Discovery |
| oK || Cancel |

Status AZ B2

Operation Independent Unit Independent Unit

Serial Sync MfA A

Serial Pulses Mot Detected Mot Detected

Ethernet Sync MfA MSA

3. Click OK to continue the Configuration wizard in the usual way.

If for some reason, the discovery process (which occurs anyway) does not pick up a domain, or you
are installing a replacement unit and you do not know the domain, use the Start Discovery button to
obtain a list of responding HSMs. You should be able to identify the correct HSM (from its IP
address) and note the domain name for entry in the previous window.
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Site Configuration and EHSS

For units that support EHSS, the Hub Site Sync option appears in the Air Interface section and

displays the current HSS status of the unit.

s = —
B Site Mg@
| File Actions Help
’ H i = 2 l
Backup_ Restors Refresh Buzzer Off Installation Mode
System s =
@ A intariace Synchronization Status
‘1 Tx Power & Ant Sr =
= Operation Hub Sync Client - Continue Tx
Seril Sync Sycvrizd
T Management Serial Pulses Detected
Inventory Ethernet Sync Synchronized
T Security
() Date & Time Protocol | Ethernet HsMIp | 1010432 Delay[us] | 9
€ Advanced Sync Acquisitionseconds| 10
% Etheiet Configure Operational States
£ TDM Senvices | Enabled
% Extemnal Alarms
¥ Operitana Radio Frame Paitem (RFF) Status |
RFP oM Eth
E Best Best ;

d) Use Wizard for configuration changes

(

l File Actions Help — |
H ¥ v @ . O '
Il Backup_ Restore Refresh Buzzer Off instaliation Mode
S System Hub Site Sync o= ||
Q) AirInterface Synchronization Status
4 Tx Power & Ant Satus a5
. . Operation Hub Sync Master
22 Hub Site Sync Serial Sync N/A
) Management Serial Pulses Generating
fivesiony Ethernet Sync N/A
"%3. Security
() Date & Time Protocol | Ethernet Domain |  EHSS i Details ... ;
€} Advanced
sk Ethermet Configure Operational States
2 TDM Senvices Enabled
3 External Alarms
¥ g Radio Frame Pattem (RFP) Status I
| RFP DM Eth |
E Best Best

d) Use WWizard for configuration changes

Figure 13-4: Site Configuration: EHSS - Top - client, Bottom - master
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Mixing EHSS and SHSS enabled ODUs

The Details button in the (bottom) HSM window offers a list of collocated clients.

Mixing EHSS and SHSS enabled ODUs

ODUs using both HSS styles may be collocated as follows:
» To collocate EHSS and SHSS ODUs:

1. Ensure that the EHSS master also supports SHSS. (It will have a Sync port.)

2. Connect the EHSS Sync port of the EHSS master to the first port of the HSS unit.

3. Configure the EHSS master to support both Serial and Ethernet HSS as shown:

Protocol t]
Ethemet P Serial

e Ethemet
e el and Ethemet

WVLAN 1D 15957

VLAN Priority |7 Start Discovery |

Discovery Options Al -

Chapter 13

4. Ensure that all other collocated ODUs are configured as clients as described above (EHSS)

and in Chapter 12 (SHSS).
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Using GSU

What is it for?

The GPS-based synchronization unit (GSU) is designed to handle inter-site interferences under
large-scale deployment scenarios.

The GSU is an outdoor unit consisting of a small size enclosure, a GPS antenna and a PoE device.

The GSU is connected to the HSS Unit using a standard HSS cable. It synchronizes the transmission
timing of multiple Hub-Sites to the same clock source thus eliminating mutual interference.

GSU Functionality

The GSU receives a synchronization signal from the GPS once per second. It distributes a Netronics
proprietary synchronization signal to all other ODU units using the RS422 protocol and the
standard HSS mechanism, where the GSU acts as an HSM unit.

When the GSU doesn’t receive a synchronization signal from the GPS for 30 seconds, it moves
automatically to Self-Generation mode and acts as a regular HSM unit, until the GPS recovers.

Typical GSU Scenarios

Independent Distributed Sites

In the scenario of Figure 14-1, we have multiple independent collocated sites, which may interfere
with each other. To meet this situation, we coordinate all of them using the GSU as shown.

The GSU functions like “wide area HSS unit”, ensuring that all participating radios at the locations
marked GSU each transmit and receive at the same time.
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Figure 14-1: GSU Scenario - Independent distributed sites

Multiple Distributed Sites with Communication

What happens if, in Figure 14-1, the GSU towers themselves have radios communicating as shown
in Figure 14-27?

Consider GSU 1 and GSU 2: Both collocated towers transmit and receive simultaneously. However,
the radios communicating at GSU 1 and GSU 2 must transmit and receive in turn according to the
scheme in marked “Normal Phase” in Figure 14-3. This is an impossible situation, if all the links must
send and receive together. It is further complicated by adding a third and further sites as shown.

Figure 14-2: GSU Scenario - Communicating distributed sites
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Cascaded Sites using Shifted Phase Transmission

The solution offered here is not a “universal cure”. The following conditions are necessary, but in
any specific case may not be sufficient:

e The GSU sites (marked 1, and 3 above) are sufficiently far apart as to ensure that there is no
mutual interference between communicating sites (1-2 and 2-3 above)

e There should be no interference between non-communicating sites (1 and 3 above).

To see how it works, we use Figure 14-2. The GSU towers are numbered and marked for
cascading, 1-2 and 2-3. There should not be a link between 1 and 3.

The GSU can synchronize the TDD timing of several sites enabling the cascading of consecutive links
without mutual interference.

To use cascading, the TDD timing of the even-ordered links (GSU 2 above) must be “shifted” (Shifted
Phase) and odd-ordered links (GSU 1 and GSU 3 above) must be “un-shifted” (Normal Phase). The
phase shift is half of the Radio Frame Duration (RFD) from the chosen RFP. The scheme is shown in
Figure 14-3.

Since the GSU is always HSS master (HSM), at each GSU location, the GSU can “force” the
synchronization of its collocated radios. By half RFD shifting, alternate collocated sites can talk to
each other.

Normal TX TX X
Phase RX RX RX RX
Shifted Tx ™ - o
Phase RX RX RX

Figure 14-3: Phase shifted transmission - phase shift is 1/2 the RFD

Choice of normal or shifted phase is configurable per GSU using the Link Manager.

GSU Redundancy

The GSU is designed to support redundancy, improving the robustness of a GSU based topology.

In redundancy mode, two GSUs are installed at the same HSS site. One of them self configures to
generate HSS sync signals. We will call it the Primary unit. The other one, the Secondary unit remains
dormant merely polling the first GSU. If the Primary GSU fails, then the Secondary GSU becomes
active immediately. If the Primary unit becomes active again, it remains dormant, reversing the
original roles. The choice of the Primary GSU is random and of no significance.

If the Primary GSU fails, and then the Secondary GSU also fails to receive sync signals from its GPS,
then it moves to self generation HSM mode like an ordinary HSM ODU until its GPS recovers.
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GSU Kit Contents

(L]
GsU
Primary
® e @
i W - —-'=“\ 'L
G5 U (."I T!’b
Secondary

Figure 14-4: Make the GSUs the first two collocated units

Redundancy switching is completely transparent to the GSU-managed links.

GSU Kit Contents

The GSU package includes:

1xGSU

1 x Mounting Kit

1 x GPS Antenna

1 x GPS Antenna Mounting Kit
1 x RF Cable, 1.5 m

CD

Chapter 14
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GSU Installation

Overview

GPS Antenna

GSsU

GPS-based Site ‘El\? 0.

Synchronization W
RF Cable |

(o
CAT-5e Cable HSS Cable
| HSS Unit
PoE device

Figure 14-5: General GSU configuration

It may be configured using the regular Link Manager or Telnet.

Preparing the GSU for Use

Log on to the unit using Local Connection or IP address 10.0.0.120 to change its IP address from the
default (10.0.0.120). In the example screen captures below, we use 10.104.20.1 with Subnet Mask
255.255.0.0 and Gateway 10.104.10.21.

Mounting the GSU

Mount the GSU and antenna. Ensure that its ODU port connected to its PoE device and the HSS
cable is connected to the HSS unit as shown. The external LAN port of the PoE device is connected
to the managing computer. If you are accessing the GSU through a network it is essential that you
use the IP preloading method. The default IP address may be inaccessible and you may not use the
Local Connection method over a network.
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Configuring the GSU

Getting Started
To configure the GSU, you log on to it, exactly as in Chapter 5.
The GSU Main Window

Here is the main window for GSU configuration:

: & ‘4 o8 & L
L O B AN | b Site! Location =iz Get Diagnostice Clear Counters Log Off Help(F1)
_ Site: Location
P Address: 192.168.222.20
Subnet Mask: 255,255.252.0
Trap Destination: 192,166,223, 116
GSU Monitor
Time 12:41:00
Latituce 51°45'0.00"N
Longitude 0°0'0.00"E
Number of Satellites Used 9
Trangmission Phase Hormal
Tx Ratio [%] i — 2005500
Events Log
Mumber Date & Time Message Trap Source 1P Address
Connected to Location, Internal
e _— - e = — . 2]
2 Comnection Available Connection Mode: Metwork. IP Address: 10,107.2.20 GRS Synchronization Unit

Figure 14-6: GSU Main widow at startup

The top five items in the GSU Monitor panel are taken from a satellite. The transmission Phase may
be Normal as shown or Shifted. It purpose, together with the Tx Ratio bar, will be explained below.

The Status Box

Under normal operating conditions, it will be green as shown, indicating that it is synchronized
with a satellite.

If satellite synchronization is lost, then the GSU will function as an independent HSM and the status
box will change color:
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The Main Menu

The main menu is a subset of the main menu applicable to the NetStream. Notice that there are no
Installation or Configuration wizards. Such configuration as is necessary is carried out using a
modified version of Site Configuration for Wireless Link.

Similarly, the Tool bar is a subset of that applicable to the Wireless Link.

Using Site Configuration for the GSU
Site Configuration: System

Here is the opening window for Site Configuration:

Site Configuration -
File Help

Hij‘?,‘

Backup_ Restors Refresh

=& GPS Sync Unit

I

) Description: \fireless Link
E Management
Inventory
ObjectlD:
% Security | |‘|.3.E.1.4.‘|.29612.2'D.4.1.2
@ Date & Time :
o Advanced Mame: Name
1 Operations
Contact: Person
Location: Location
Last Power Up: 28/03/2013 5:55:24 AM
| ok || Cancel Apply

Figure 14-7: Site Configuration: System
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Site Configuration: GPS Sync Unit

This window is the main GSU configuration tool:

Site Configuration -

File Help
H 5 2
Backup_  Restore Refresh
System GPS Sync Unit
== GPS Sync Unit Radio Frame Pattem (RFP) Configuration

o Channel Bandwidth [MHz]
E Management
40 20 10 5

s EEE

Inventory
RFP TDOM Eth TDOM Eth TDOM Eth TDOM Eth
% Security .
A i
@ Date & Time "B
€} Advanced D c
1 Operations n- E

WEB-R WEBB-B Both Maone

Transmission Ratio

0 | 0 | . 100%

50.0% 750.0%

Transmission Phase

i@ Mormal i) Shifted

| ok || Cancel Apply

Figure 14-8: Site Configuration: GPS Sync Unit (WBB-R for NetStream 5x36 and 5x06 while WBB-B for
NetStream 5x200, 5x50, 5x25 and 5x10)
1. Setting the RFP for HSS

The GSU is automatically configured as HSS Master (HSM).

~=,
g Ensure that no other collocated ODU is configured as HSM.
g
Note

If the hub site consists only of NetStream 5x36 and 5x06 units, then any suitable RFP may be
chosen. If there are one or more NetStream units, you must use RFP B or E.
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The permitted RFPs are also dependent on channel bandwidth and are color coded as follows:

You May use
RFP/Channel
Bandwidth For these collocated radios combinations
with this color

NetStream 5x36 and 5x06 only
NetStream 5x200, 5x50, 5x25 and 5x10 only
All NetStream radios together

None - unavailable

There is a further restriction: If there are two distributed sites transmitting to each other, they
must both use the same RFP. This requirement, together with use of shifted transmission phase
(item 3 below), ensures that communicating distributed sites to not interfere with each other by
transmitting simultaneously.

Two GSU managed sites transmitting with shifted transmission phase and using the same RFP,
transmit one half a RFD apart (see Figure 14-3 above).

2. Setting the Tx Transmission Ratio

Since the GSU is always HSM, it must be able to cater for hub site NetStream 5x200 based links.
(See the NetStream User Manual, Chapter 5). If you use asymmetric allocation, shifted
transmission phase becomes unavailable and you cannot “cascade” links as described in step 1.

3. Choosing the Transmission Phase

Chose the Transmission Phase in accordance with considerations in step 1 above. If you
choose Shifted Phase then the Asymmetric Ratio selector is disabled.
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Site Configuration: Management

Chapter 14

i B’

| File Help
T 2
/| Backup_ Restore Refresh

Systemn
= 3PS Sync Unit

MNetwork Parameters | WLAN I Protocal

IP Address: 0 104 20 1
Inventory
Subnet Mask: 265 255 0. 0
% Security
@ Date & Time Default Gateway: 10 e 10 2
'a' Advanced
1 Operations rap Llestination
IP Address -~
0.000 .
0.000 =
0.0.00 e
0.0.0.0 b
0.0.0.0 =
0.0.00 =
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Figure 14-9: Site Configuration: Management

Here you set the GSU IP address, subnet mask and gateway. You also set trap addresses here. It

is identical to the corresponding panel for NetStream.
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Site Configuration: Inventory

e )

File Help

Chapter 14

H F . [

Backup_ Restore Refresh

System

=< (3P3 Sync Unit
% Management
% Security

@ Date & Time
£} Advanced

Property
opu
Product
HW Version
SW Version
MAC Address
Serial Mumber

Value

G55-U
9
1.9.40_h1864_Mar 21 2011
00:15:67:46:84:04
E0Z700FOO00G1

1 Operations

Figure 14-10: Site Configuration: Inventory

ok || Ccancel

Apply
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Site Configuration: Security

You can only change the SNMP Community stings:

— Hﬁ
¥ Site Configuration - Locatio )X
File Help
! (% 5 ‘

Backup_ Restors Refresh

System
: Community
=< GPS Sync Unit

% . SMNMP Communities:
anagement

Iventory

@ Date & Time
£} Advanced

1 Operations

Ok || Cancel Apply

Figure 14-11: Site Configuration: Security
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Site Configuration: Date and Time

ODU Recent events, alarms and traps are time-stamped from the time method chosen here (NTP,

managing computer, ODU default).

B3 Site Configuration - Locatio
File Help

Chapter 14

S

"\ F .
| Backup_  Restore Refresh

System
=< (3P3 Sync Unit

" NTP Server:
E Management

Inventory

0

.0 . 0. 0

Clear

Eﬁ. Security

8 Date & Time
€ Advanced Offset [Minutes]:
1 Operations

H 00:00

[HH:mm]

Date & Time:

01/09/2005 1:17:53 AM

Change...

Ok || Cancel Apply

Figure 14-12: Setting the date and time for trap reporting
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Site Configuration: Operations

The only available action here is Restore System Defaults:

B Site Configuration - Locatic — u
File Help
| W & |

'| Backup_ Restore Refresh

Operations

Factony Settings

System
=2+ 3PS Sync Unit

o Restore to Factory Default Settings will bring down the connection.
E Management

Inventory Site Configuration dialog bosx will be closed.

Eﬁ. Security
@ Date & Time
€} Advanced

Restore Defaults

ok || Ccancel Apply

Figure 14-13: Site Configuration: Operations
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GSU Preferences

The Preferences window adds a new tab for the GSU:

| Monitor | Events | Advanced | GsU

Show Latitude fLongitude

s

i) Decimal Degrees

i@ Degrees, Minutes, Seconds

CK ] [ Cancel

Figure 14-14: Site Configuration: Operations

You may choose the units for latitude/longitude coordinates.

GSU Monitoring and Diagnostics

The monitoring and diagnostic reports are similar to those of NetStream 5x36 and 5x06.

GSU Telnet Support

To configure the GSU with Telnet, start a Telnet session, using
telnet <GSU_ipaddr>.

For example, if you run Telnet as follows,

telnet 10.104.20.1

you will be asked for a user name and password. You must log on with administrator privilege under
user name, admin and password netman.

The available commands are the same as for NetStream 5x36 and 5x06 with the addition of four
additional display commands and three additional set commands.

The additional display commands are

display rfp
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The rpf value displayed is anindex from 2 to 6, 2 for A, 3 for B and so on.
display ratio
display tx_phase
display gpsinfo
The last one display gps info, is the most interesting:

admin@10.104.20.1-> display gpsinfo

Current GPS time 102941.000
Current GPS latitude 51.500000
Current GPS N\S Indicator N

Current GPS longitude 0.000000
Current GPS E\W Indicator E

Current GPS number of satellites 09

Current GPS altitude 84.0

Command "display gpsinfo" finished OK.
The three additional set commands are set
rfp <index> (2-6)
set ratio <ratio>

set tx_phase <mode:1=normal,2=shifted>

Software Update for GSUs

All GSUs in a distributed site can be updated simultaneously. Use an IP list as described in
Chapter 17.
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Monitored Hot Standby
Installation Procedure

What is a NetStream Monitored Hot Standby

The NetStream Monitored Hot Standby (MHS a.k.a 1+1) is a duplicated link set up as a primary link
and a secondary link in hot standby mode as shown in Figure 15-1 below.

Site A (1.2) Site B (1.4)
Prirmary I
.
(2.2)
Seco Tarny
—
r.l-r.‘ e -F.'..
E1 nxE 1

To user To ussrs
aquipment equipment

Figure 15-1: NetStream Monitored Hot Standby
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NetStream MHS provides redundancy and backup to TDM services. It is designed to provide high
reliability high capacity Point-to-Point links. The NetStream MHS is -

e Designed to provide redundancy and high reliability for carrier class operators
e Optimized for high capacity links operating in license free bands

e A comprehensive solution providing protection against both equipment failure and loss of air
interface, by simple connectivity between a primary link and a secondary link

The main service redundancy features of the NetStream MHS are —
e TDM service cut-over from the primary to the secondary link is completely automatic
e TDM service cut-over time no more than 50 ms
e Automatic restore to primary link as soon as it becomes available
e Support for up to sixteen TDM channels for NetStream

MHS is supported between two NetStream links using IDU-NetStream RMs. In what follows, ODU
refers to a NetStream radio and IDU refers to an IDU-NetStream RM.

What NetStream MHS provides

Equipment Protection

Equipment protection is provided for the electrically-active network elements, ODU and IDU.

The primary IDU and the secondary IDU are connected by a cable to monitor failure and to control
protection switching. Switching time is less than 50 ms.

Air-Interface Protection

Air-Interface protection is unique to NetStream and is optimized for wireless links operating in
license free bands.

The primary link and the secondary link use different frequency channels. If the air-interface of the
primary link is disturbed and cannot carry the required TDM service, then the system automatically
switches to the secondary link.

In addition, improved robustness and frequency planning flexibility is achieved, as the primary and
secondary air interfaces can operate in the same frequency band or in different frequency bands.

Automatic Channel Selection (ACS) can be configured for each link to add additional robustness.
The primary and secondary links are synchronized using Hub Site Synchronization (HSS).

It is recommended that both sites be installed with HSS cables. If HSS fails at one site, it can be
operated from the other site by remote configuration.
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Purpose of this Chapter

This chapter is an installation and maintenance guide for NetStream MHS. It applies to all NetStream
radio products able to support the Monitored Hot Standby operational mode.

Who Should Read this?

This chapter is intended for persons responsible for the installation and maintenance of NetStream
MHS. To use it you need to know how to -

e |nstall a NetStream radio link

e Use the Link Manager software

NetStream MHS Kit Contents

e One Y-Connection Patch Panel

e One MHS cable

“am AS = as mm Es S8 S0
. . Rl

Figure 15-2: NetStream Y-Connection Patch Panel

Installing a NetStream MHS

—— The following procedure is substantially generic to all Netronics radio
products. What you see on your running Link Manager may differ in some
;‘;{‘; details from the screen captures used to illustrate this chapter.

Figure 15-1 above is a schematic of a NetStream MHS. Figure 15-3 shows how to connect the IDUs
to the Patch Panel.
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To user equipment

Patch Panei
" [ u i 1 o : - Lo 5 = _'-' ! 2 ; = F _H'::!u.l.l
Primary IDU E1T1 Cables
e 1 — : - — : - = B ——w\
L Cj _ ._' FIET T BT e o T O Oy = — — e I: o ':_rl |
o - L.[;:_;_ ] |'_' Sk D5 on S -d-."T-._' el r:ﬁ:ﬁﬁ 2 (o o :J
Secondary 10U MHS Cable
L |:| : e - o 2 |:| s 2
' T : ..-. _: T:__. L g | = |.;.;.;._._'.,.'._',..'.._'.,.'_ WL R, l--ﬁ. ang_.E“’ & (o) e CJ

Figure 15-3: How to connect the IDUs to the Patch Panel

e  With NetStream links you can protect up to 16 TDM ports. To protect more

% than eight TDM ports use two Patch Panels at each site.
g e Ethernet services are carried independently by primary and secondary links.
ke Each link carries different Ethernet traffic. MHS does not protect Ethernet
traffic.

In what follows, it will be assumed that —

1. We will depart from our usual Site A / Site B conventions. Sites A and B on the primary link
will be Sites 1.2 and 1.4 respectively. The corresponding sites on the secondary link will be
Sites 2.2 and 2.4. The site names reflect their IP addresses. This is a useful convention and is
reflected in the screen captures below.

2. The link will be managed from Site 1.2; Site 1.4 may be a remote site.

3. The links intended as the primary and secondary will be referred to their respective names,
Primary Link and Secondary Link as shown in Figure 15-1 above, despite their having yet to
be installed.

To install a Hot Standby Link:

1. Set up Primary Link in the usual way. Ensure that it is fully operational in accordance with
the relevant instructions in Part 1 of the User Manual.

gy,

% Do not proceed unless this condition is fully met!

Note
2. Connect user equipment to Site 1.4.

3. At Site 1.2, disconnect the TDM cables from the external equipment or disconnect
external equipment from the Hot Standby Patch Panel.

4. The HSS cable (connecting the ODUs) should be connected at Site 1.2. The ODU
belonging to the primary link should be configured as HSM, whereas the ODU belonging
to the secondary link should be configured as HSC-CT.

5. Establish Secondary Link in the usual way, with HSS enabled. The two link frequencies
should be at least 5 MHz apart.
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6. Connect the MHS cables at Sites A and B as shown in Figure 15-1 and Figure 15- 3 above.

7. Run the Configuration Wizard for Primary Link. Activate TDM services in the usual way.
Navigate to the Hot Standby tab, in the Services Configuration panel:

Link Configuration Wizard
Services
Seleck the Services and Rate.

Service | TOM Jitter Buffer | Hot Standby | ping || Ethernet QoS

Mode: (%) Primary () Secondary () Disabled

ﬁ VariFy éha sacand ink & configured a5 Sacondary.

Figure 15-4: Services Configuration Panel: Hot Standby mode selection
Check the Primary button to configure Primary Link as the primary link.
8. Complete the Wizard, and then move to Secondary Link.

9. Repeat step 7 for Secondary Link. For the Services Hot Standby tab, this time, check the
Secondary button.

10. Complete the Wizard.

11. At Site 1.2, reconnect the Hot Standby Patch panel to the external equipment. From this
point on, we will simply refer to primary and secondary link (no capitalized names). At the
end of the process, the Link Manager main windows should look like this:
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P Address: 10.105.1.2
Subret Mash:  255.295.255.0

Trap Oestnation:  1Q.106.1.21

P Address: 10.105.1.4
Subret Mask:  255.255,255.0
Trap Destnatiors 10.105.1.11

Oute & Tme Messag0 PA~
009 10:27:34 aM  Corrpatitle DLy Gatected

3/30/2000 10:27:46 AM 2 out of 2 requested TOM Trunks have been opened

3/30/200% 10:27:46 AM  TOM Sarvice - Alwm. The reason 5 Lne state dam .
302005 10:31:37 AaM  Cormpatible 10U detected 10.1 o

WEB-B |

m
2
=
B
T
e
c
=

<2 Connection Avallable | Connection Mode: Metwork | IF Address: 152.188.1,101

b Secorndary Lk - Yol Actave

1P Address: 10.105.2.4
Subnet Magh:  255.295.255.0
Trap Destination: 10.105.2.11

FragsrTy. S 80 GHr

Date & Time Moszago Trap Source P Ak
JAN2009 10:21:36 AN Connected to 2.2 Irteeryd
3/30/2009 10:27:34 A Compatbio IDUs detected oo 10,108
YAN2009 10:27:46 A 2 0t of 2 requested TOM Trurks have been opened  OQU 10,102
3f30f2009 10:27:46 AM  TOM Servce - Alem. The reason &: Line state darm oo 10.10%
JAN2000 10:31:37 M Compattle [0Us detected o 10.10¢
3/30/2000 10:33:03 AM  Compatible DU detected 2.2 10108
3 >
9 Connection Avallable | Connection Made: Metwark IP Address: 192.168.1.101 WEB-B | et ® Encrypted Link

Figure 15-6: The secondary link under normal operation
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To see what happens following a cut-over from the primary link to the secondary link, you need to
have running two copies of the Link Manager — one logged into the primary link, and one logged
into the secondary link.

Here then, is the situation after a cut-over to the secondary link:

For the primary link, the following window will appear for a few seconds:

Radio interdace

Ethermat Servico

P Address: 10.105.1.2
Subnet Masky  255.255.255.0 ik - Not Active [+ ®

Trap Destination: 10.105.1.21 Estimaed Time Between Errors B d ""'_T“ e me bow G SeRRTREE
e Bl
| 3 ]

P Address: 10.105.1.4
Sdont Mash:  299,295.29%.0
Trap Destnation: 10.105.1.11

Freguency 5280 G

Events Log
Numbae  ~ Date & Tma Marisagn Trap Source PAA
L s ur.s] 302000 10:37:39 AM  Compatbils DU detected 1.2 10.1
000029 3/30/2009 10:37:39 AM  Ethernet Service has been opered 1.2 10.1
000G0 3I0/2009 10:37:39 AM 2 ¢t of 2 requssted TOM Trurks have been opened 1.2 101
000031 3302009 103739 AM TOM Service - Alrm. The reason &: Line state alem 1.2 0.1
S ‘_ — — Ep— - < -+ ,....
S Connection Available Connection Mode: Metwork. IP Address: 192.168.1.101 WEE-EB | @ Encrypted Link

Figure 15-7: Primary link a few seconds before regular No-Link display
It will then revert to the standard No-Link-available window.

On the secondary link Manager window, you will see a window like this:
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866
i i & B a
Stm: 2.2 Site: 2.4 Gat Dagnostics Cloar Counters Log Off Exit
Locaton. 2.2 24

ety [OU} 490 RSS (dBm) L r——— o —
SR W DYy 29 Eforrot Sorvico®
Rate [Migs): Adsotree 17 )
RKRatus: Uk Active Ethemat Throughput (Mops ]
Rx Rato 00 00
R 0.0 00

W Address: 10.105.2.2
Subret Madk: 2952952550
Trep Destration: 10008220

Gevordary Link - Active

Estimated Timo Bxtwoon Errers T g N
3]

B sme: 2.4 ] El Ports

W Addeds: 10.105.2.4
Subnet Mask: 255.255.255.0
Trap Destrasbion:  10.105.2.11

Fragercy S 480 G

Nurrber Oate & Trre Massage =~ Trap Source P.A
000038 3/30/2009 10-38:21 AM  TDM Sorvice has boen ciosed. Tho rexson i Sync Lost OO0 0
0000s7 0000 AT A TOM Service has been cicsed. The redson & Sync Lost COU) 0
000052 0/2005 10:40:58 M Th tme wis et to: MON MAR 30 05:40:58 2009 Lo e 1) 10
000042 3/30/200% 1004005 AM  Trarermitting on charred $.270 G oou 10
000023 3/30/2009 10:37:35 AM  Transmitting on charmel $.280 Gz e o 1) 10.
Q00040 330/2005 10:38:26 AM Trarsrmtting on charnel $.200 G ooy 10 »
>

S Connection Availabls Connection Mode: Network. IR Address: 192.168.1.101 WEE-B | @ Encrypted Link

Figure 15-8: Secondary Link operating as the Hot Standby link

Notice that the active link notice is highlighted in red, so that there is no mistaking which link is
operational.

Maintaining a NetStream MHS Link

IDU Replacement

There are two situations, which must be treated differently.
Situation 1:

To replace either of the IDUs at Site 1.4 or the IDU at Site 2.2, nothing special is required. Simply
disconnect the IDU to be replaced — and replace it with a new one. Replacing a secondary link IDU
obviously has no effect on the TDM service. Disconnecting the Site 1.4 primary IDU activates Hot
Standby. After the Site 1.4 primary IDU is replaced, the Link will detect the change and switch back
to the primary link.

If you replaced the Site 2.2 IDU, remember to reconnect the MHS cable.
Situation 2:

Replacing the Site 1.2 IDU is different, and requires several steps.

> To replace the Site 1.2 primary link IDU:

1. Power off the Site 1.2 IDU. This activates the secondary link using Hot Standby.
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2. Run the Configuration manager on the secondary link, and in the Hot Standby panel of
Figure 15-4 above, check the Disabled button.

3. Replace the Site 1.2 IDU without connecting it to the ODU (to prevent transmission by the
primary link with the undefined IDU).

4. Reconnect the MHS cable between the IDUs at Site 1.2.

5. Again, run the Configuration Wizard on the secondary link, and in the panel of Figure 15-4
above, check the Secondary button to re-enable the link as secondary.

6. Connect the new Site 1.2 IDU to its ODU.

The Hot Standby will automatically revert to the primary link within 50 ms.

ODU Replacement

Both the primary and secondary replacement ODUs require pre-configuration prior to insertion
into the link. The items to be pre-configured are

e HSS mode

e LinkID

e Frequency

e Hot Standby mode — using the new Services panel in Figure 15-4 above

e |P address (optional)

. Pre-configuration must be carried out before the new ODU is connected to
% its IDU. If you try to do it “live” against its IDU, it will cause spurious
“mge transmissions and a service break.

Note

To pre-configure an ODU:
1. Attach the new ODU to an IDU or a PoE device.

2. Run the Link Manager and use Hot Standby tab of Figure 15-4 above to configure the new
ODU to Primary or Secondary mode as required.

3. Ensure that it is set to the proper HSS mode in accordance with Figure 12-4 above. Enter
the required Link ID and frequency.

To replace an ODU for primary or secondary link, at either site:

¢ Install the pre-configured ODU. (Since the other link is working normally, nothing need be
done with it. If the secondary ODU was replaced, TDM service remains as is on the primary
link. If the primary ODU was replaced, then the TDM service will shift back to the primary
link.)

Switching Logic

Switching from Primary Link to Secondary Link

Switching from primary link to secondary link will occur following:

e Loss of the primary air interface due to sync loss
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e Loss of the primary air interface due to failure of the receiver to acquire expected E1/T1
data during a period of 24 ms

e The Primary equipment (either ODU or IDU, local or remote) is powered off

Following the switch from the primary to the secondary link, the primary and secondary link
Manager main windows should look like this:

P Address: 10.106.1.4
Scbret Mack: 295.295.255.0
Trap Destinstion: 30.105.1.11

Froguercy S 200 GHr

Events Log

Numbee ~ Date & T Mirs L0 Trap Source ran
ooocee 3/30/2009 10:37:39 AM  Compatbie IDUY detected 1.2 10.1
Q0002 302000 10:37-39 &M Exheenet Service has been opened 1.2 10.1
00000 330/2009 10:37:39 A 2 ot of 2 requiestied TOM Trurks hive biseny opered 1.2 101
000031 3/30/2009 10:37:39 AN TOM Service - Alrm. The rexson 5: Line state dam 12 10.1 4
< >

<2 Comnection Avalable Connection Mode: Metwork 1P Address: 192.1638.1.101 WEE-B |18 @ Encrypted Link

Figure 15-9: Primary link after the switch over to secondary link (After a few seconds the display
moves to No-Link display, with TDM ports grayed out.)
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Link Configuration Ll Installation Site: 2.2 Site: 2.4 Get Diagnostics Clear Counters Log Off Exit
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S Link: Link Location: 22 24

Link ID:  Setup__2
Services:  2xE1+ Ethermet
Frequancy [GHz]: 5.490
Channel By [MHz]: 20
Rate [Mbps]: Adaptive

Subnet Mask: 255.255.255.0
Trap Destinstion: 10.105.2.21

| EER| G C eete— cose—

Ettarnet Service: /T Rata Units! @ Mbrs @ Fps
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e Secondary Link

Estimated Time Between Errors
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E1 Ports ;
1P Address: 10.105.2.4 3
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Number Date & Time Message ~ Trap Source P~
000038 3/30/2009 10;38:21 AM  TDM Service has been dosed. Thereason is: Snc Lost  Q0U 10.
o0oo0s7 3/30/200% 10:43:52 AM  TDM Service has been dosed, The reason Is: Sync Lost OOV 10,
000052 3{30/2009 10:40:58 AWM The time was set to: MON MAR 30 09:40:58 2009 0oL a0,
onoo42 3/30/2009 10:40:05 AM Tramsmitting on charnel 5.270 GHz oou 0.
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Figure 15-10: Secondary link operating after the switch over to secondary. (After a few
moments the TDM icons become green.)

Switching back from the Secondary to the Primary Link

Switching back from the secondary link to the primary link will occur after the primary link has
become and remains fully functional for a continuous period of at least one second. Following
reversion from the secondary link to the primary link, the Manager main windows should look like

this:
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& 0 e &
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Figure 15-11: Primary link operating after the switch back from secondary
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Figure 15-12: Secondary Link operating after the switch back to Primary
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System Operation description

Normal operation

TDM services are carried by the primary link
The secondary link (equipment and air interface) is operating but not carrying user traffic

TDM ports on the secondary IDUs are tri-state

Switching to backup

Switching to secondary will occur in the following cases:
3 Loss of the primary air interface due to sync loss
3 Loss of the primary air interface due to failure of the receiver to acquire expected
TDM data during a period of 24 ms
3 Primary equipment power off (either ODU or IDU, local or remote)
The switching result would be:
. TDM ports on the primary IDUs turn to tri-state
3 TDM ports on the secondary IDUs become active

Backup operation

TDM services are carried by the secondary link

Switching back to
primary

Switching back to primary will occur as soon as the Primary link is fully functional for 1
second
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Scope

The description of NetStream Ethernet Ring in this Chapter is completely generic: NetStream links
may participate in an Ethernet ring.

VLAN IDs are used by Netronics products in three separate contexts:
_ Management VLAN, Traffic VLAN and Ethernet Ring. It is recommended that
Caution you use different VLAN IDs for each context.

What is an Ethernet Ring

An Ethernet ring consists of several nodes connected by hops (links). Loops are not allowed with
Ethernet; therefore one hop is a Ring Protection Link (RPL) which “blocks” Ethernet traffic. In the
event of failure in the ring, the Ring Protection Link unblocks and Ethernet traffic in the ring is
restored.

Some terminology:
e Normal State — all member links are functional except the RPL which is blocked.

e Blocked - the air link is up but Ethernet traffic is not transmitted across the link. The Ethernet
service panel for the RPL in the Link Manager is labelled Idle

e Unblocked - Ethernet traffic is transmitted across the RPL. The Ethernet service panel
for the RPL in the Link Manager is labelled Active

e Protection State — a member link is broken and the RPL passes Ethernet traffic
e Ring Protection Link - as described above

e Ring Link - any member link controlled by the RPL

e Independent Link - not subject to ring protection

e Ring Protection Message (RPM) - control message used to monitor and control the ring.

— RPM messages are broadcast, so it is essential (to prevent flooding) to
% associate the RPL and member Ring Links with a VLAN ID. This requires in
o turn, that equipment used in the ring either supports VLAN or can

Note transparently pass through VLAN tagged packets.
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NetStream Ethernet Ring

The following figure describes the RPL behaviour during a ring failure and recovery cycle.

RPL

Link up and

blocked Link

down RPL

RPL

Link
down

Link up and
blocked

RPL

Figure 16-1: Ring Protection mechanism
The steps below follow the numbering in Figure 16-1:
1. Normal operation

Ethernet traffic runs in the ring, but does not pass through the RPL, which is blocked. The
RPL does however, broadcast RPM packets through the ring.

2. Ring Link down, RPL notified

The RPL detects a link-down condition by the non-arrival of an RPM packet. It remains
blocked for the Minimum time for failure detection which is configurable using the Link
Manager (see page 265).

3. Ring Link down, RPL unblocked for traffic

The RPL unblocks for Ethernet traffic after the Minimum time for failure detection
expires and no RPM message has been received.
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4. Ring Link restored but still blocked for traffic

The Ring Link is restored, but remains blocked for the Minimum time for recovery, set
using the Link Manager, to avoid rapid fluctuations leading to potential short term loops

(see page 265).
5. Ring Link restored, RPL blocked for traffic

The RPL blocks to Ethernet traffic after the Minimum time for recovery expires and
restores Ethernet traffic to the Ring Link (with a special RPM packet).

Return to 1.) Ring Link restored, RPL blocked for traffic

The ring is back to normal operation.

With NetStream links, NetStream Ring Protection solution prevents Ethernet loops in the ring at all
times. The ring is always broken somewhere.

¢ Under a ring configuration a NetStream Ring Link that was down and commences recovery,
keeps blocking Ethernet traffic. The RPL identifies this situation, blocks itself and then unblocks
the other Ring Link. This is the transition from step 4 to 5 in Figure 16-1.

e If the failed hop is not a NetStream link then there are two possibilities:

¢ [f the hop Ring Link can signal that it is down by issuing a Loss of Signal (LOS) at the
Ethernet port, then the RPL will control the NetStream link connected to that port in
the same manner as described above, to prevent an Ethernet loop.

e Otherwise, there may be a short loop period when the RPL is still open for traffic and
the Ring Link is also unblocked during the Minimum time for recovery.

Ethernet Ring Topologies Supported by Netronics

The following ring topologies are supported:

Table 16-1: Topologies supported by NetStream Ethernet Ring

The ring is not connected to other rings

O
AR
\ N
O

O—
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Table 16-1: Topologies supported by NetStream Ethernet Ring (Continued)

Single-homed ring

One of the nodes is connected to another network / ring:

N

o ‘@
L

Dual-homed ring

Two adjacent nodes are connected through a non- NetStream link (e.g. micro wave
or fiber):

N TR
e

¢ The network has to be layer 2 and support VLANs

Note:

e The ring control broadcasts RPM packets. Hence it is recommended to prevent
these packets from propagating into the network

Mixed ring

Some of the hops are connected through non-NetStream links:

e

4

Chapter 16
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Table 16-1: Topologies supported by NetStream Ethernet Ring (Continued)

Repeater sites

Some of the hops are connected through NetStream links with PoE devices, not
supporting ring functionality:

X\
-0

Shared ring

NetStream rings with shared hops.

Yy

Note:

OO
/ \

N
@—

A NetStream link hop can be a part of up to 4 rings
The RPL cannot be a shared link

The two RPLs should use different Minimum Time for Activation values to
prevent duplicate action causing a loop

Protection Switching

Protection switching occurs upon failure in the ring.

The Ethernet service restoration time depends on the number of hops in the ring. With four hops
the Ethernet service is restored in less than 50 ms.

In single and dual homed topologies the service restoration may take longer due to the aging time
of the external switches. Switches that are immediately aware of routing changes reduce the

restoration time.
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Hardware Considerations

Ethernet Ring Protection is supported by the IDU-NetStream RM, IDU-NetStream DT and PoE.

A typical Ring Protection Link consists of an IDU-NetStream RM or new style IDU-NetStream DT, a

PoE and two ODUs as shown in Figure 16-2. Hence one end of the RPL and of ring controlled links,
as shown in Figure 16-2 has to be an IDU. It is recommended to have an IDU at each node to have
the flexibility to change the RPL.

A ring node is built from two ODUs from adjacent links. The ODUs can be connected to either an IDU

or to a PoE device as in Figure 16-2. Port names in the IDU are shown.

T lm— g —

DU PoE Device

Ethernet
Switch

Figure 16-2: Node with IDU and PoE device

o™

% Connect the switch at the site only to one IDU.
Note

The switching function is carried out by the IDU-NetStream RMs and IDU-NetStream DTs, both of
which provide Layer 2 support (see Chapter 18).

Special Case: 1 + 1 Ethernet Redundancy

The same device may be used to provide economic 1 +1 redundancy for a single link.
A 1+1 Ethernet is a ring with two nodes. One of the links is RPL.

The equipment in a 1+1 Ethernet installation is as follows:
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(DU DU

Ethernet
Switch

Figure 16-3: 1+1 Ethernet

|

”

L Attt --00*-&1.0-}
bt |
{o- sessrsvessssnsrsbitine

| RPL |

Figure 16-4: Using IDU-NetStream RM or IDU-NetStream DT with PoEs for the RPL

Notice that link content drops from four PoEs plus two switches to two PoEs and two IDU-
NetStream RMs or IDU-NetStream DTs.

Using Link Manager to Set up a Ring

Creating a Ring using Link Manager requires two stages:
1. Set up each participating link separately, in the usual way

2. For each link, run the Configuration wizard to define it as RPL or a Ring Link

e The Ring uses a VLAN ID for the RPL. It is used to manage the Ring and
= nothing else; it is completely separate from the management and traffic
% VLANSs referred to elsewhere

Note e Aregular Ring Link may be a member of up to four rings and each of their
RPL VLAN IDs must be configured.

Here then, is step 2 in more detail:
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> To integrate a link into an Ethernet Ring:

1. Using either the Installation or Configuration wizards, navigate to the Services window
and chose the Ring tab.

' ™y

I Services
Select the Services and Rate from the lists below.

| service | TOM Jitter Buffer | Hot Standby | Ring | Ethernet Qos |

{j} Configure Ethernet Ring Settings

Figure 16-5: Services window with Ring selected

2. Click Configure. The Ring definition window is displayed. The default is Independent Link
and is used when the link is not part of any Ring.

Link Mode

ai‘) Each Ring must contain one RFL

Ring Protection Link (RPL) -
Independent Link
Ring Link {non RPL)

Imﬂjng Protection Link (RPL)

Ri

j.) Veniy that alf finks are configured with same Ring VLAN /0

Advanced

Minimum time for failure detection [msec]

Minimum time for recovery [sec]

Figure 16-6: Ring Options

3. To configure the link as a regular Rink link, click Rink Link (Non- RPL) and enter the ring
LAN VIDs (at least one) to which it belongs and click OK:
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&> Ring Conﬁguration‘ &Iﬂ

Link Mode

j.) Each Ring must confain one RFL
|Ring Link fnon RPL)

Ring YLAN IDs
-:l,.i Verify that alf links are configured with same Hing VLAN /D
g

Advanced

Minimum time for failure detection [msec]

Minimum time for recovery [sec]

Figure 16-7: Configuring Ring LAN VIDs
4. To configure the link as RPL, click Ring Protection Link (RPL) and enter its Ring VID.

| & Ring Conﬁguration‘ &Iﬂ

Link Mode

-i,J Each Ring must contain one RPL
[Ring Protection Link (RPL)

Ring VLAN 1Ds
iJ Varfy that ali finks are configured with same Hing VLAN [0

2

Advanced

Minimum time for failure detection [msec]

Minimum time for recovery [sec]

Figure 16-8: Configuring RPL VIDs
5. Enter the minimum times for failure detection and recovery.

For dual homed configurations, where part of the ring goes through the core, if a core
segment fails, the core should be allowed to recover before the RPL enters Protection
State. Otherwise, it could happen that both the core and the NetStream ring will switch in
parallel. You should therefore, configure a Minimum time for failure detection high
enough to take this possibility into account.

The Minimum time for recovery is a delay switch to prevent rapid “on-off” fluctuations. It
functions like a delay switch use to protect electrical devices from rapid “on-off” power
fluctuations, which in this context, may lead to potential short term loops.

6. Click OK to accept your settings.
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The RPL will be clearly indicated in the Link Manager. In the Link status area on the top
left, you will see an Ethernet (Blocked) notice:

_

__Ef"i % Link: TPSF_BTT 2

Link ID: EBEG_Z056 e
Services:  TyEl+ Ethernet (Blockeds
Frequency [GHZT=S

Band: 5.730-5.845 GHz FCCIC
Channel BW [MHz]: 20

Rate [Mbps]: Adaptive

Status: Link Active

A Link Idle message is displayed on the Ethernet Services Bar:

Ethernet Service: Ring Protection Link-Idle

e
Estimated Throughput [Mbps i o
Fx Rate
Tx Rate

When the RPL cuts in as a result of a failure, the “Ethernet (Blocked)” notice disappears.
The Ethernet Services Bar indicated that the RPL is active:

Ethernet Service! Ring Protection Link-Active

_ R S
Estimated Throughy : (|
R Rate
Tx Rate

Upon restoration of the broken link, the RPL returns to idle status with the appropriate
indications on the Link Manager main window.

On the status bar for all ring member links, you will see the ring membership indicator icon:

=
e Do not configure more than one RPL. If you do, you will break the Ring
_ e If you forget to configure one RPL in a Ring, you will introduce a loop into
Caution your network.
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What is the Software Upgrade Utility?

The Link Manager provides a Software Upgrade Utility (SWU) to upgrade the software (firmware) of
installed ODUs in a network. The update files may be located anywhere accessible by the operator.

The SWU provides for:

e  Prior backup of the current files prior to upgrade
e Upgrade from a list
e Delayed upgrade

e Various ODU reset options

The default location of the software files is in the installation area, and can be used to restore
factory defaults.

=y,
% The following procedure is generic to all Netronics point to point radio and GSU
Note products.

Upgrading an Installed Link

To upgrade software for a link:

1. In the Link Manager main menu, click Tools | Software Upgrade ... The following detached
window appears
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re Upgrade Tt
File Actions Help
E¥]
Add Site * Clear all

| |
Start Upgrade Stop Upgrade

Upgrade Package Save Configuration
Software Upgrade details

Reset Details
Available Release

2.8.00_b2970_Jan 17 2013
Description

() Perfarm Reset to each device after successful upgrade
Release 2.8.00

(]

Time:  [09:07 am 5]

Backup device software

() Perform Reset to each device after all selected targets successful upgraded

@ Do not reset devices after SWU is completed
Delayed Upgrade

Date: 0127713 [~ |

Software Upgrade

| Link Name 1P Address Site Name

Current Release
= TPSF_BTT

Progress Status Details

A&’ Direct connecti... 10.1042.2 28.00_b2060 Dec 52012 | |
‘4  Air connection 1010424 28.00_b2960 Dec 62012 [ ]

Figure 17-1: Software Upgrade Utility - Main window

The default sites shown in the Software Upgrade list panel belong to the currently link.
The list may be empty if you are running the Link Manager “offline”.

What follows about adding sites manually or from a list file, assumes that all

sites to be upgraded are of the same type — NetStream radios. This will not
Warning work with a mixed list.

2. Click Add Site to add additional sites for upgrade.

= R ‘ [
Add Site | Clearall | Upgrade Pac
] AddSingle Site
= Add from File
ZE00_b2980 Jan 27 2013

Figure 17-2: Add site options

Click Add Single Site for one site only:
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£ Add Site for Software Upgrade “ |

IP Address:

Read-Only Community :

Read-\wite Community :

Figure 17-3: Adding a single site for upgrade

Enter the IP address of the site, the Community strings (Default: public and netman,
respectively) and then click OK. The site will appear in the Software Upgrade list box.

The list can be cleared using the Clear All button.

As an alternative to adding sites one at a time, you can add sites from a prepared list using
the Add from File option in Figure 17-2. The list has the following format:

<IP address>,<Read-Only community>,<Read-Write community>
Here is an example:
10.104.2.2,public,netman
10.104.2.4,public,netman

3. Having created an update list, click Upgrade Package to chose the relevant files. The default
files are located in the SWU subdirectory in the Link Manager installation area. They are
currently named SWU_1k.swu and SWU_2k.swu. You may have to find them elsewhere,
depending on your system.

o™

% You can only include one type of ODU in a list. That is, you need separate list for
Note NetSream and GSU products.

4. You make limited changes to the list by right-clicking any line:

| Link Mame IP Address Site Mame Current Release Progress 1

TPSF_BTT
j_i.jj Direct connecti... 10.104.2.2 2800 _b2960_Dec 62012 |
((ﬁ Airconnection  10104.24 2.8 0p-ansn Ban £ 2010

[
'X Rermove from list

#  Add grid
1 Configure Communities

Figure 17-4: Software Upgrade site options
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5. To back up your existing system, check Backup device software check-box. Then

Click the D button for a standard file dialog. The default location is the My Documents
directory on the managing computer or the last backup directory you used.

-
The backup here is the same as that in page 169, and serves the same purpose.
;“; It provides a fallback if the upgrade proves problematic.
[

6. In addition to the previous step, you may opt to perform a delayed upgrade. Check the
Delayed Upgrade box, and enter the date and time for the delayed upgrade.

7. The radio buttons on the right determines how your sites should be reset. Bear in mind that
on the one hand, a reset involves a service interruption, but on the other hand, the software
upgrade will not become effective until after the reset is carried out.

8. Click Start Upgrade to commence the process. For an immediate upgrade you will be able to

observe the upgrade progress from the green progress bars:

softwe Upgrade ool il T T T T TR T eeT—. |
File  Actions Help
4 " . S - =
Start Upgrade Stop Upgrade | Add Site  Clearall | Upgrade Package Save Configuration
Software Upgrade details Reset Details
Available Releace 28.00_b2970_Jan 17 2013 Perform Reset to each device after successful upgrade
Descripticn Release 2.8.00 Perform Reset to each device after all selected targets successful upgraded
| Backup device software @ Do not reset devices after SWU is completed
I Delayed Upgrade Dater  |01/27/13 Time:  |09:07 AM
il
I Software Upgrade
(| | Link Name IP Address Site Name Current Release Progress Status Details
I = TPSFBTT [ ] Software Upgrade in ...
A Direct connecti.. 10104.2.2 A 280062960 Dec 62012 [ | Uploading software
| 8 Air connection 1010424 ] 280062960 Dec 62002 [ | Uploading software

Figure 17-5: Software upgrade in progress - Note the stop button

Status

Software upgrade co...

| Uploading completed

| Link Mame IP Address Site Name Current Release Progress

= TPSF_BTT

413 Direct connecti... 10104.2.2 A 2.8.00_b2960_Dec 62012 |
fggl Air connection  10104.24 E 28.00_b2960_Dec 6 2012 |

| Uploading completed

Figure 17-6: Software upgrade completed successfully
9. Click Close to exit.

10. If you requested a delayed upgrade, a notice like this will appear:
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Software Upgrade details

Available Release 2800 _b2970 Jan17 2013

Descripticn Release 2.8.00

Backup device software

Delayed Upgrade Date; |01/27/13 Time:  09:40 AM

If one or both sites fail to update, a warning notice will be displayed.

If one site of a link updates but the other fails, you should correct the problem
and update the second site as soon as possible. If you do not, following the next
reset of the updated site, you could experience a link software mismatch which
may affect service. See page 176 for details.

Cauti bn

Software Upgrade for GSUs

All GSUs in a distributed site can be updated simultaneously. Use an IP list as described above.
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VLAN Functionality with
NetStream

VLAN Tagging - Overview

VLAN Terminology

Both the technical literature and the Link Manager use the terms VLAN ID and VID interchangeably
to denote a VLAN identification number.

VLAN Background Information on the WEB

The standards defining VLAN Tagging are IEEE_802.1Q and extensions.
For general background about VLAN see http://en.wikipedia.org/wiki/Virtual _LAN.

Background information about Double Tagging also known as QinQ may be found here:
http://en.wikipedia.org/wiki/802.1QinQ.

VLAN Tagging

VLAN tagging enables multiple bridged networks to transparently share the same physical network
link without leakage of information between networks:

Network A traffic is
tagged with VLAN A

T il

i Metwark B traffic is
ID_U tagged with WVLAN B

Untagged traffic Untagged traffic

Network B Network B

Untagged traffic Untagged traffic

Figure 18-1: Two network using the same link with tagging
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VLAN Tagging - Overview Chapter 18

IEEE 802.1Q is used as the encapsulation protocol to implement this mechanism over Ethernet
networks.

QinQ (Double Tagging) for Service Providers

QinQ is useful for Service Providers, allowing them to use VLANs internally in their “transport
network” while mixing Ethernet traffic from clients that are already VLAN-tagged.

Provider's Transport
Network

User traffic
(multiple VLANS)

User Netwark B

Figure 18-2: Separating client data streams using double tagging

The outer tag (representing the Provider VLAN) comes first, followed by the inner tag. In QinQ
the EtherType = 0x9100. VLAN tags may be stacked three or more deep.

When using this type of “Provider Tagging” you should keep the following in mind:

e Under Provider Tagging, the system double-tags egress frames towards the Provider’s
network. The system adds a tag with a VLAN ID and EtherType = 0x9100 to all frames, as
configured by the service provider (Provider VLAN ID).

e The system always adds to each frame, tags with VLAN ID and EtherType = 0x9100.
Therefore,

a. For a frame without a tag — the system will add a tag with VLAN ID and
EtherType = 0x9100 so the frame will have one tag

b. For a frame with a VLAN tag — the system will add a tag with VLAN ID and
EtherType = 0x9100 so the frame will be double-tagged

c. For aframe with a VLAN tag and a provider tag — the system will add a tag with VLAN ID
and EtherType = 0x9100 so the frame will be triple-tagged and so on

VLAN Untagging

VLAN Untagging means the removal of a VLAN or a Provider tag.

Port Functionality
The VLAN functionality is supported by all LAN and SFP ports in the IDU.

Each port can be configured how to handle Ethernet frames at the ingress direction (where frames
enter the IDU) and at the egress direction (where frame exit the IDU).

The configuration is independent at each port.
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Ingress Direction

Table 18-1: Port settings - Ingress direction

Chapter 18

Transparent The port ‘does nothing’ with regard to VLANSs - inbound frames are left untouched.

User Network traffic

User Network A

Tag

User Network B

User Metwork traffic

B

a
Frames entering the port without VLAN or QinQ tagging are tagged with VLAN ID and Priority , which are
pre-configured by the user. Frames which are already tagged at ingress are not modified.

I A

Sl = Tagged traffic

a. Priority Code Point (PCP) which refers to the IEEE 802.1p priority. It indicates the
frame priority level from O (lowest) to 7 (highest), which can be used to prioritize

different classes of traffic (voice, video, data, etc).

Egress Direction

Table 18-2: Port settings - Egress direction

Transparent The port ‘does nothing’ with regard to VLANSs - outbound frames are left untouched.

All frames are untagged.

Un-tagged traffic inside
the User Network

User Network A

Untag all

mmennzsd
i — =

User Network B -
Un-tagged traffic inside
the User Network

A

gy A

DU < I Tagged traffic
(multiple VLANSs)
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Table 18-2: Port settings - Egress direction (Continued)

Chapter 18

Untag selected
VIDs

Un-tags only frames tagged with one of the user defined VIDs. You can define up to eight VIDs per port.
Other frames are not modified.

Un-tagged traffic inside
the User Network

User Network A

gy A

DU Tagged traffic
(multiple VLANSs)

-

¢

User Network B -
Un-tagged traffic inside
the User Network

Filtered VLAN
IDs at egress

This setting allows for mutual filtering of multiple ingress tags not relevant at the egress end:

Un-tagged traffic inside
the User Networkdroppingfiltered packets typically for B

User Network A

gy A

DU Tagged traffic
(multiple VLANSs)

¢

User Network B -
Un-tagged traffic inside
the User Networkdroppingfiltered packets typically for A
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Table 18-2: Port settings - Egress direction (Continued)

With Provider tagging, the system double-tags egress frames towards the provider’s network. All frames are
tagged QinQ with a VLAN ID, which is configured by the service provider (Provider VLAN ID).

gy A

Provider's Transport
Network

User traffic " Double Tagged
(multiple VLAMNS) traffic
Provider With this setting, ingress frames which are not tagged with the configured Provider VLAN ID are
tagging blocked (filtered).

Iy A

Traffic with
Provider VLAM Provider's Transport
- Network

| S

Traffic with
Provider's VLAN

Traffic without
Provider WVLAN

Note: Each port can be configured independently to a tagging mode. However, only a single Provider VLAN ID
can be defined per IDU.

This setting functions like Provider tagging. However, all ingress frames are passed through.

Provider tagging

without filter {

Traffic with and without
Provider's VLAN

Traffic with
Provider VLAM pravider's Transport
- Network

Traffic without
Provider VLAN

VLAN Availability

VLAN is available for links using NetStream radios. VLAN support requires the use of IDU-GBEs or
IDU-NetStream DTs for NetStream 5x36 and 5x06. For other NetStream you may also use a PoE
device and configure ODU VLAN. See Chapter 9.

VLAN Configuration Using the Link Manager

o VLAN IDs are used by NetStream products in three separate contexts:
% Management VLAN, Traffic VLAN and Ethernet Ring. It is recommended that you
‘T,','; use different VLAN IDs for each context.

If you are not a VLAN expert, please be aware that incorrect VLAN configuration
may cause havoc on your network. The facilities described below are offered as
a service to enable you to get best value from your NetStream links and are
provided “as is”. Under no circumstances does Netronics accept responsibility
for network system or financial damages arising from incorrect use of these
VLAN facilities.

Disclaimer
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Management Traffic and Ethernet Service Separation

You can define a VLAN ID for management traffic separation. You should configure the system to
prevent conflicts as detailed below.

When configured for the default operational mode, a “Provider port” will handle ingress traffic as

follows:

e Filters frames that are not tagged with the Provider VLAN ID
e Removes the Provider double tag
Therefore, if a port is configured for management traffic separation by VLAN and as ‘Provider port’,

then the received management frames must be double tagged as follows:

e The outer tag has to be the Provider’s tag (so the frame is not filtered)

e The internal tag has to be management VLAN ID
To avoid mix-ups, best practice is to:

e Separate the management and data ports

e Define only a data port with Provider function

All IDU-NetStream RM and new style IDU-NetStream DT models have two LAN ports so you can
easily separate management and Ethernet service.

VLAN Tagging for Ethernet Service: Configuration

VLAN Configuration is carried out per site. It is up to you to ensure consistency between the link
sites. The discussion below is based on Site A however, it also applies to Site B.

See also VLAN Tagging for Ethernet Service: Configuration.

To set up VLAN tagging for Ethernet service, enter Site Configuration for Site A, choose the Ethernet
tab and click the VLAN Configuration... button (Figure 9-15). The following window is displayed:
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- _
I VLAN \working Mode: | Noml -
| Ingress Mode | Egress Mode I
[Tlﬁnspara'ﬂ - ] [Tlﬁnsparent - ]
WLAMN ID:
LAN1
WLAN 10
WLAN Priority:
Transparent - ] [Tlansparent -
LANZ WLAN 1D
WLAN 1D:
WLAN Prionity:
Transparent - ] [Tlansparem -
<Ep WLAN 1D
WLAN 1D
WLAN Priority:

j,-i’ Frovider paramefers are common fo all ports

Provider parameters

WLAN 1D: VLAN Priority:

[ oK || Cancel

Figure 18-3: VLAN tag settings
e,

% If you are using a IDU-NetStream DT, the SFP row will not appear.

Note

Normal and Membership modes are different ways of entering VLAN settings and are described in
detail in VLAN Tagging for Ethernet Service: Configuration on page 156. What follows below is a
short summary.

The choices for Ingress Mode are -
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Ingress Mode

Transparernt -
Transparent |

LANT Tag
VAN TD:

WLAN Priority:

Figure 18-4: VLAN: Ingress modes

The two choices correspond respectively to the two rows of Table 18-1. Choosing Tag causes the
VLAN ID and VLAN Priority fields to become available:

Ingress Mode
Tag -
LAN1
WLAN 1D:
WLAM Pricrity: 0

Figure 18-5: VLAN: Ingress mode - setting VLAN ID and Priority

—my, Throughout this chapter, all VLAN IDs must be between 2 and 4094,
% inclusive. All VLAN priorities must be between 0 and 6, inclusive. The values
“mge entered are range checked. If for example, you enter a VLAN ID of 4095, then
Wk 4094 will be reflected back.

The choices for Egress Mode are —

Egress Mode

Transparent -

Transparent

Untag all

Untag selected WLAN |Ds
Provider tagging

Pravider tagging without filter
Fittered VLAM |Ds

Figure 18-6: VLAN: Egress modes

The five non-transparent choices correspond respectively to the five rows of Table 18-2 in the order,
rowl, 2,4,5, 3.

The first two choices, Transparent and Untag all require no further action. Untag selected VIDs causes the

eight VLAN ID fields to become available:
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Ingress Mode Egress Mode
Tag - | Untag selected VLAN IDs -
WLAN ID:
LANT _
WLAN 1D: 1
WLAM Priority: 0

Figure 18-7: Un-tagging selected VIDs

You may nominate up to eight VIDs for un-tagging; beyond simple range checking, there is no other
validation.

Both Provider tagging and Provider tagging without filter enable the Provider parameters fields:

o |
L) Prowvider paramefars are comman o alf porfs
Provider parameters I
VLAN ID: WLAN Pricrity: 0
| Ok || Cancel |

Figure 18-8: Provider parameters
There is of course only one Provider VLAN ID. It is most likely yours, as the Provider!

Filtered VLAN IDs enables you to filter and block only frames tagged with one of the user defined
VIDs. You can define up to eight VIDs per port. Other frames are not modified and are forwarded

transparently.

When you are finished, remember to click OK (Figure 18-3) to save your entries.
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Procedure

FCC/IC 5.4/5.3 GHz Links: Background

The FCC/IC regulation for 5.4/5.3 GHz allows unlicensed wireless data equipment, provided that it
does not interrupt radar services. If radar activity is detected, the equipment must automatically
change frequency channel. This feature is termed Dynamic Frequency Selection (DFS). According to
the standard, a channel with active radar is prohibited from use for 30 minutes. Before using a
channel for transmission, the radio equipment must probe it for radar signals for a period of 60
seconds.

The FCC/IC regulations for 5.4 GHz band requires the frequency range 5600-

— 5650 MHz to be banned from use. The FCC regulation for 5.4 GHz band
% requires that within 35 km radius from any (Terminal Doppler Weather
:'_"t" Radars) TDWR location the frequency range 5570 — 5680 MHz shall be

oile

banned from use.

Follow the instructions in the last section of this chapter.

NetStream radio products support DFS as well as ACS.

An immediate consequence of the FCC/IC regulation for 5.4/5.3 GHz is that the standard method
of link installation using a single default fixed installation channel, cannot be used.

Instead of the installation procedure of Chapter 6, a link activation method is used. The ODUs do
not transmit until they are both configured and in place. An activation button may be found by
navigating to Site:Location | Air Interface.

The ODUs are either supplied from the factory ready for use at 5.4 GHz or 5.3 GHz FCC/IC or
alternatively, they can be set up for these bands using the Link Manager.

o, The following procedure is generic to all relevant NetStream radio products.
% What you see on your running Link Manager may differ in some details from
‘:':' the screen captures used to illustrate this chapter.
ote
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FCC/IC 5.4/5.3 GHz Link Activation

> To Activate a FCC/IC 5.4/5.3 GHz Link:

1. Install Link Manager software as usual.
2. Connect the PCto the IDU-ODU pair to be used as the local site.

3. Run the Link Manager and log in as Installer. You will see the following window:

& (=)
el N N _____Iup
il P
Site: Location  Site2 Confiourath Get Diagnostics Clear Courte Log Off Exit:
Location: Sitel Sitez
Fraquancy [GHe]: 5,580 | RSS [dBm]
Channel Bw [MHz]:
Rate [Mbps]: Ethernet Service: RxfTeRate Units! @ vbps @ Fps
Status: Link Inactive E at Throughout [bps]
= Rx Rate

fi Site: Location y Tx Rate
IP Address: 192,163.2.101
Subnet Mask: 255.255.255.0
Trap Destination: 0.0.0.0
Activation Regquired

Events Log

MNumber =~ Date & Time Message Trap Source 1P Address
000001 30/03/2009 14:47:32 Connacted to Location. Internd
£
=2 Connection Avallable Connection Modz: Netwark. 1P Address: 192.168.2,101 Q DFS

Figure 19-1: Activating an ODU - Inactive link

When the Manager Main Screen is displayed it appears with the Link Status label red and
showing Inactive.

4. Click Site:Location | Air Interface for the logged in site.

5. The Air Interface dialog box opens:
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¥ Site Configuration - Location

File Actions Help

H i : ) v
Backup... Restore Refresh Buzzer Auta Inztallation Mode
System Air Interface ®|
& 2irInterface General
=< Hub Site Svnc Lirk 1D | |
% kanagement
= TuPower
|Fventory
E ted [dEm]: ] e,
% Security ekt ik [ >
@ Date & Tirne Current [dErm]: M4,
Q Advanced
Installation Pararmeters
4 Ethernet
Ingtallation Frequency [GHz]: 5580 ok
& TOM Services Qe [t |Dther... v| | —
-:I:Il;- External Alarms Channel Bandwidth [MHz]: 20 w
8] ti :
L OpErEtore Available Channels:
Operation: () Master () Slave A
i‘, o Activafe™ e Sfe, S Limk 10 comfigure Mazfer S iare and cick OF4Apog:

[ ] 5 l [ Cancel Apply

Figure 19-2: Air Interface dialog box
6. Enter the Link ID and note it for use with the second site of the link.
7. Check the Master radio button.

8. Click OK. The following window appears:
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Link Manager - 192.168.2.101 {Installer)

File Configuration Tools Mantenance Help

a X v G > P

Link Configuration  Link Installation Site: Location Site2 Get Diagnostics Clear Counters Log Off Exit

. Location: Sitel Site2
Link ID:  EBG_20561334

Services: Mone
Frequency [GHz]: 5.510
Channel B [MHz]: 20

O Mbps @ Fps

Status: Probing Ethernet Throughput [Mbps]

. Ry Rate
Site: Location Ty Rate

IP Address: 192.168.2.101
Subnet Mask: 255,255.255.0
Trap Destination: 0.0.0.0

IP Address:
Subnet Mask:

Trap Destination:

Mok Responding

Events Log
MNumber = Date & Time Message Trap Source IP Address
000001 30/03/2009 15:11:01  Connected tao Location. Internal

&2 Connection Avalable Connection Mode: MNetwork IP Address: 192,168.2,101 WEE @ DFS

Figure 19-3: The local ODU after activation - Probing

Notice that the Link ID is shown in the Link details pane (circled).

9. Repeat the above procedure for the remote ODU, ensuring that in the Air Interface
window, that you enter exactly the same Link ID, but this time that you check the Slave
radio button.

If both ODUs are powered up, after a minute or so a link will be established. If you are still
connected to the remote site (from the previous steps), the window of Figure 19-3 will
look like this:
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Link Manager -  192.168.2.101 (Installer)

File Corfiguration Tools Maintenance Help

& X v 0 B
Link Configuration  Link Ireisl=ton Site: Location Site: Location Get Diagnastics Claar € Log Off Exit
.&; “ Link: Link _ _ :
Location: Location Location
Link ID:  EBG_20561334
Setvices: Ethernet Only = =
REREE L S Ee ] L — L e—

Channel BW [MHz]: 20
Rate [Mbps]: Adaptive
Status: Link Active

Ethernet Throughput [Mbps]

. Ry Rate
Site: Location ; Tx Rate

IP Address: 192.168.2.102

Subnet Mask: 255.255.255.0
Trap Destination: 0.0.0.0

_ChirrEnr

Estimated Time Between Errors
Error [Blocks]

/i, Site: Location

1P Address: 192.168.2,101 1L Bt

Subnet Mask: 255.255,255.0

Trap Destination: 0.0.0.0
Events Log

MNumber = Date & Time Message Trap Source 1P Address
000001 30/03/2009 16:45:09 Cannot bind to trap service port, Port 162 aready in ... Internal
000002 30/03f2009 16:46:09 Connected to Location, Internal
S Connection Available Connection Made: Metwork, IF Address: 192.168,2.102 'WEE @ DFS @ Encrypted Link

Figure 19-4: Both sites activated and awaiting configuration

FCC/IC 5.4/5.3 GHz Link Configuration

The Configuration procedure may be carried out from either site using the Configuration wizard as
shown in Chapter 8.

o™

% Both sites in a FCC/IC 5.4/5.3 GHz Link must be configured identically.

Note

The only difference is in the Channel Settings window:
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Link Configuration Wizard

Channel Settings
any changes ko the Channel field may result in a Link re-synchronization,

@ Cperating Channel [GHz] other, ., 5,580

Channel Bandwidth [MHz] |2|:| W |

Automatic Channel Selection
Available Channels List [GHz]

£ 550 £ 55 £ 580 5 620 £ 695
5 555 570 A.670 5685 5,700
5560 a.575 A.E75 5,630 5,705
£ 11l | »

Reselect Channel

| Select all | | Clear all |

[ < Back ]L Mext = J[ Cancel ]

Monitor Link F
Radio Interface 52 3.4
-7G -7
. Res Lot o o

Figure 19-5: Channel Select dialog box - ACS permanently enabled

gy,

% ACS cannot be disabled.

Y
Note

Upon completion of the wizard, the Site configuration dialogs can be used in the usual way. Once
operational, the Link Manager window is the same as for other radio equipment models.

Here is the Link Manager main window upon completion of the wizard:
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Link Manager -  192.168.2.101 (Installer)
File Configuration Tools Maintenance Help

L X & @ & & L5
Link Configuration  Link Iretallation Site: A Site: B Get Diagnostics Clear Counters Log Off Exit

3
L vLink: TPSF_BTT

Location: A B
Link IDy EBG_ 20561334
Services: 3xEl+ Ethernst =7 o
L), G Bl L eee— L reee—"

Channel B [MHz]: 20

Rate [Mbps]: Adaptive Etherret Service: RifTx Rate Units: @ Mbps @ Fps
i 15 15
S e Ethernet Throughput [Mbps] 0 [T
Rx Rate 0.0 0o
Ty Ratz 0.0 0.0

IP Address: 192.168.2.101
Subnet Mask: 255.255.255.0
Trap Destination: 0.0.0.0

Count ' LA { ] |: |_ir rent

Estirnated Time Between Errors
Error [Blocks] 12

El Ports

IP Address: 192.168,2,102

Subnet Mask: 258.255.255.0

Trap Destination: 0.0,0.0
Events Log
MNurnber = Date & Timne Message Trap Source IP Address
000001 30/03/2009 15:11:01 Connected to Location. Internal

2 Connection Avallsble Connection Mode: Metwark IP Address: 192.168.2.101 WEE f(-:‘? DFS ® Encrypted Link

Figure 19-6: FCC/IC 5.4/5.3 GHz operational

FCC 5.4 GHz Device Registration

The FCC requires that devices installed within 35 km of any TDWR location should be registered in
the voluntary WISPA sponsored database.

The FCC has published a TDWR Location Information table that lists the exact location of all TDWR
towers (see Table 19-1 at the end of the chapter).

1. When installing a 5.4 GHz device define your exact location (latitude and longitude)

2. Use the TDWR Location Information table to determine if the distance between the
device and any TDWR tower is less than 35 km.

3. If the distance is less than 35 km then register the device in the voluntary WISPA sponsored
database (following section)

4. Disable the frequencies between 5570 — 5680 MHz from the available channels list.

5. The frequency range between 5.600 to 5.650 GHz is not included in the available channels
list.
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Registering the Device

» To register a device:

1. Enter the website http://www.spectrumbridge.com/udia/home.aspx and follow the
instructions.

At your first entry into the site, you will be required to register as a user:

wisPA’

I Crvervetw Zearch Usar Signup | Login =

5@!:1““
Powenad by BRIDGE

UNI Device Interference Advisor (UDLA)

Theet Uik Dieice inerference Advisor {LADUA] is an onling database and registry
comimrng delaled information abowt Teminal Doppler Weather Radar (TOWR)
systems and registessd UNI deaces

Thes tool allows a wser {network operator or installer) to

« Soach and confrm of ther dewce 13 operating witlnn 35 kom procomity of TDWWR
sibe{s)

« Wolurdanky regrstet cartain technical infoarmation into the anbine datsbass

TOWRs are Dopplec waather radar syslems sirategically posissned near 47 major
mrpars o debect wind shoar and miciobursts associaled with 1hander siorms, o
mcridde the salkty of micrafls landeg snd depating liafm mipods

Background

TOWH Paguancies [5.60-565 GHr are shansd wath Unhcensed Hational indomatsan
Infrastructure (UNIl) bamd frequencies (5.47-5 T25 GHz) which are used by many
Wiredess I5Ps and other oufdoor wirsless network cperators. As A resull, d is
essential that systems and policies are effactive n mitigating intorfeance issues

FLC Memarandum on URE Deace Opetaien The LIDLA, database was developed 1o promole cooperation betwesn the fedaral
Do You P 2 Al sgancies including the National Telocommurications snd Information Associstion
UDLA Press Ralaass (MTIA), ks Fedetal Communications commission (FCC). the Federal Avation

Admersdration (FAA) and the wareless mdustng and 1o ensune safe and effectne
oparation ol the FAA'S TDOWR nébwork

2. Click the User Registration button to enter the registration page.
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(?LUEPH“

m ! 5...@ User Signup | Login =

User Heqstration

Iﬂmm“m Sgnm

Email | |
| [ Thimwill b yosur usssmama )

First Name |
Last Name |
Buskness Name |
Country | Unised Staies v
Address
City |
State/Province _um |
ZipPostal Code | B
Type of Regisirant | —Ssled One— bt
Security QUestion [Wna: s your favorite food? El
Security Answer

Password |

Corfirm Password |

LInA

g
Fowaeed by 5- GE

2
o

3. Fillin the registration page and click Register.

4. To complete device registration enter the Register Device tab as shown:
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Bearsh Proginey| " VrDean BatherAzdars (TOWES]
Tl oy e W

BF-
winy b s

'
v P ma=g RANIEE I L L]
faes  DESEE e LE L R L DL B bl -
fas  FlLSERSE L= [ETT BT EE I ¥

You are offered this:

ISPA’

_

| o B M Matiesh.

e T

L eteeer fatls

g s SecoronSuse

i O TR

wor st [ e

[ inseamd. T B L STy BSTa
] 150 T B R 1 [y R e

vy DREETT

5. Fill in the required information in the preceding web page and click the
Register Device button.
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TDWR Table

The following table contains the latitude and longitude locations of Terminal Doppler Weather
Radars (TDWR). Use this table to determine if the Master or Client device installed is within 35 km
radius of a TDWR location. If one of the installed devices is within 35 km radius of any TDWR
location then disable all frequencies between 5570 — 5680 MHz from the available channels list.

Table 19-1: Latitude and longitude locations of TDWRs

STATE cry LONGITUDE LATITUDE FREQUENCY | TERRAIN ANTENNA
ELEVATION | HEIGHT
(MSL) [ft] ABOVE

TERRAIN
[ft]

AZ PHOENIX W 112 09 46 N 332514 5610 MHz 1024 64

co DENVER W 104 31 35 N 39 43 39 5615 MHz 5643 64

FL FT LAUDERDALE W 080 20 39 N 26 08 36 5645 MHz 7 113

FL MIAMI W 080 29 28 N 25 4527 5605 MHz 10 113

FL ORLANDO W 08119 33 N 282037 5640 MHz 72 97

FL TAMPA W 082 3104 N 275135 5620 MHz 14 80

FL WEST PALM BEACH W 080 16 23 N 264117 5615 MHz 20 113

GA ATLANTA W 084 15 44 N 33 38 48 5615 MHz 962 113

It MCCOOK W 087 5131 N 4147 50 5615 MHz 646 97

I CRESTWOOD W 087 43 47 N 4139 05 5645 MHz 663 113

IN INDIANAPOLIS W 086 26 08 N 393814 5605 MHz 751 97

KS WICHITA W 097 26 13 N 373026 5603 MHz 1270 80

KY COVINGTON CINCINNATI W 084 34 48 N 3853 53 5610 MHz 942 97

KY LOUISVILLE W 085 36 38 N 3802 45 5646 MHz 617 113

LA NEW ORLEANS W 090 24 11 N 300118 5645 MHz 2 97

MA BOSTON W 070 56 01 N 42 09 30 5610 MHz 151 113

MD BRANDYWINE W 076 50 42 N 38 4143 5635 MHz 233 113

MD BENFIELD W 076 37 48 N 3905 23 5645 MHz 184 113

MD CLINTON W 076 57 43 N 384532 5615 MHz 249 97

M DETROIT W 083 30 54 N 42 06 40 5615 MHz 656 113

MN MINNEAPOLIS W 092 55 58 N 445217 5610 MHz 1040 80

MO KANSAS CITY W 094 44 31 N 392955 5605 MHz 1040 64

MO SAINT LOUIS W 090 29 21 N 38 48 20 5610 MHz 551 97

Ms DESOTO COUNTY W 089 59 33 N 3453 45 5610 MHz 371 113

NC CHARLOTTE W 080 53 06 N 352014 5608 MHz 757 113

NC RALEIGH DURHAM W 078 41 50 N 36 00 07 5647 MHz 400 113

NJ WOODBRIDGE W 074 16 13 N 4035 37 5620 MHz 19 113

NJ PENNSAUKEN W 075 04 12 N 395657 5610 MHz 39 113
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Table 19-1: Latitude and longitude locations of TDWRs (Continued)

STATE CITY LONGITUDE LATITUDE FREQUENCY TERRAIN ANTENNA

ELEVATION HEIGHT
(MSL) [ft] ABOVE
TERRAIN
[ft]

NV LAS VEGAS W 115 00 26 N 36 08 37 5645 MHz 1995 64

NY FLOYD BENNETT FIELD W 073 52 49 N 40 35 20 5647 MHz 8 97

OH DAYTON W 084 07 23 N 4001 19 5640 MHz 922 97

OH CLEVELAND W 082 00 28 N4117 23 5645 MHz 817 113

OH COLUMBUS W 082 42 55 N 40 00 20 5605 MHz 1037 113

OK AERO. CTR TDWR #1 W 097 37 31 N 352419 5610 MHz 1285 80

oK AERO. CTR TDWR #2 W 097 37 43 N 352334 5620 MHz 1293 97

OK TULSA W 095 49 34 N 3604 14 5605 MHz 712 113

OK OKLAHOMA CITY W 097 30 36 N 3516 34 5603 MHz 1195 64

PA HANOVER W 080 29 10 N 40 30 05 5615 MHz 1266 113

PR SAN JUAN W 066 10 46 N 18 28 26 5610 MHz 59 113

TN NASHVILLE W 086 39 42 N 355847 5605 MHz 722 97

X HOUSTON INTERCONTL W 095 34 01 N 3003 54 5605 MHz 154 97

X PEARLAND W 095 14 30 N 29 3059 5645 MHz 36 80

X DALLAS LOVE FIELD W 096 58 06 N 325533 5608 MHz 541 80

X LEWISVILLE DFW W 096 55 05 N 330353 5640 MHz 554 31

uT SALT LAKE CITY W 111 55 47 N 40 58 02 5610 MHz 4219 80

VA LEESBURG W 077 3146 N 3905 02 5605 MHz 361 113

wi MILWAUKEE W 088 02 47 N 424910 5603 MHz 820 113
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Quality of Service

Availability

The Quality of Service (QoS) feature is available for links using NetStream radios. If you already have
this model, you can access the feature by carrying out a Software Upgrade to the 2.8.20 release.

To use the facility you must be familiar with the use of VLAN (802.1p) or Diffserv.

QoS - Overview

QoS is a technique for prioritization of network traffic packets during congestion.

NetStream links support two classification criteria, VLAN based or Diffserv based. You may choose
which of them to use.

Table 20-1: Default priorities and allocation by VLAN ID and Diffserv

Priority
Quality queue REDAT
Diffserv | VLAN Y
Real time 48-63 6-7 15
Near_ rea'll time (responsive 32-47 45 20
applications)
Controlled load 16-31 2-3 25
Best effort 0-15 0-1 40
p— For REDAT (Remaining Ethernet Data - Ethernet throughput) measurement. See
% page 181. REDAT measures remaining Ethernet throughput after reduction of
g bandwidth used by TDM channels. Use the Link Budget Calculator to see how

Note
much remaining bandwidth is available for Ethernet.

Based upon the classification criterion chosen, received packets will be mapped into one of four
quality groups: Real time, Near real time, Controlled load and Best effort.

You may partition the total link capacity across the four Quality queues. The default weights as
percentages are shown in Table 20-1.
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Further, you may also limit the maximum information rate (MIR) for each queue per site.

Setting up QoS

You may set up QoS from either the Installation or Configuration wizards. Before doing so, set up for
VLAN (Chapter 18) or Diffserv, depending on which you intend to use.

> To define QoS settings for a link:

1. Using either the Installation or Configuration wizards, navigate to the Services window and
choose the QoS tab.

— — It

Select the Services and Rate from the lists below.

| Service | TDM Jitter Buffer | Hot Standby | Ring | Ethernet Qos |

Configure Ethernet Quality of Service Configure. ..

Figure 20-1: Services window with QoS selected
Although QoS is a link-oriented feature, each site may have its own separate parameters.

2. Click the Configure button for a site.

Queue Priority
Mapping

Maximum Information Rate [Kbps]

Real Time

Mear Real Time

Unhimited

| 5

-]
Controlled Load | = | |

-]

Figure 20-2: Ethernet QoS Configuration - Mode selection
3. Choose the required mode - 802.1p (VLAN) or Diffserv.

Netronics NetStream Family System Manual 294



Setting up QoS Chapter 20

802 1p Priority
Mapping

Real Time = 7

Queue

<]

Mear Real Time 5

<]

Controlled Load 3

<]

Unhimited

<]

Mode: | DifServ

DiffServ Priority
Mapping

Real Time 43 - 63

Qusue

<]

Mear Real Time 32 47

<]

Controlled Load 3

<]

Unlimited 15

<

Figure 20-3: Top: VLAN allocation. Bottom: Diffserv allocation

4. The entry fields in both cases are self evident. Upon clicking OK,
e If you over-book the Weight column, the last entered field will be reduced so that
the total is 100%.

e No weight field may be left zero. If you do, you will not be able to proceed until it is set
to something:

mimied |0 @

This reflects the implementation policy under which no checked queue may be
completely starved. If you really do not want to use a queue under congestion,
uncheck it.

e If you are under-booked, you will receive this notice:
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' - !
scomarion 1 T

@Y Total queue weights are less than 100%.
W' The unused percentage will be allocated to the highest priority queue.

Apply this configuration to both sites?

e Inany event, you may automatically apply the same settings to both link sites:

QoS Configuration - A -. [

5. Priorities: You are completely responsible for the completeness and consistency of your
VLAN or Diffserv priorities.

6. Choose a Maximum Information Rate for each queue:

Maximum Information Rate [Kbps]

Unlimited -
 Linlimited I
1024000
524238
262144
1131072
65536
4132763
16334

iﬁ DK i Cancel

Figure 20-4: MIR choice - per queue

If you previously used Site | Ethernet | Maximum Information Rate ( Chapter 9) to globally
limit the site, then your choice in Figure 20-4 will also be limited.

7. Click OK on the exit dialog to accept the settings. If you did not use these settings for the
opposite site, you should configure it now.
8. Complete the wizard in the usual way.

Disabling QoS

In the dialog of Figure 20-2, choose the Disabled mode. The two sites may be enabled or disabled
independently.
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What is Capacity Upgrade

A NetStream 5x10 ODU may have its capacity increased by application of an upgrade license key.
The Capacity Upgrade process consists of three steps:

e Data Gathering - preparation of a list of NetStream 5x10 ODUs for upgrade by serial number
e Acquisition - purchasing the Capacity Upgrade keys
e Application - activating the Capacity Upgrade using the Link Manager

Applicability

You may only upgrade a NetStream 5x10 unit from 10 Mbps to 25 Mbps.

Data Gathering
For each relevant link, prepare a table similar to Table 21-1:

Table 21-1: NetStream 5x10 ODU Capacity Upgrade Link List

ODU Name ODU MAC Address ODU Serial Number Capacity Upgrade Key
(1) (2) (3) (4)
Site A 00xxyy41b205 PFC580E500000123
Site B 00xxyy41b20e PFC580E500000124

Columns 1 is for your own convenience. Column 2 provides a precise connection between ODU
identification and its serial number. Later you will copy/paste the Capacity Upgrade key into column
4 as a permanent convenient record.

To get the required link information:

1. Logon to the link.

2. Run the Get Diagnostics utility from the main button menu.

£y

et Diagnostics
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3. Load the generated Diagnostics Information.txt file into a plain text editor (like Notepad)

4. Search for the text string Inventory. You should see something like this:

Inventory

obu
Product <Some product ID
String> HW Version 6
SW Version 2.8.00_b2970 Jan 17 2013
MAC Address <Your MAC address>

Serial Number PFC580E500000123
Copy the MAC Address to column 2 of the table (most likely for Site A).
Copy the string following the Serial Number to column 3 of the table.

Repeat the process to get the ODU serial number for Site B.

© N o U

If you have several links, aggregate the Link Lists into one list (consider using a
spreadsheet for the purpose).

Acquisition

Send the supplier of your equipment a Purchase Order for your Capacity Upgrade List (Use the
aggregated version of Table 21-1). Ensure that you include a current email address for receipt of
the key list. Upon completion of the order, you will receive an email with an attached list consisting
of serial numbers and a licence key per serial number. The licence keys are quite long and it is
important that you receive them in electronic format for subsequent copy/pasting.

Application

Carrying out the Capacity Upgrade

Each ODU must be upgraded individually. The process is very unforgiving of errors, so you should
carefully carry out the following steps. It is assumed that you have Table 21-1 in a sortable format
such as a spread sheet.

To prepare for application of the Capacity Upgrade keys:

Sort Table 21-1 by serial number.

2. Make a working copy of the Capacity Upgrade keys attachment file. Keep the original in a
safe place.

3. Load the working copy into a spread sheet program and ensure that it is sorted by serial
number.

4. Ensure that your table and the sorted list match line for line - if not check carefully for
errors of missed units.

Copy/paste the key column into column 4 of your own table.

For each link, log on as Installer. (For isolated “spare” ODUs, you may log on using Local
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Connection.)

7. Open each Site in turn.

& ‘&

Site: A Site: B

8. Open the Inventory page to check which line item in your table matches it.
9. Copy the Capacity Upgrade key to the clipboard
10. Open the the Operations page:

File Actions Help

H i . 2 - '
Backup_ Restore Refresh Buzzer Off Installation Mode
Systemn C)pEFEtICInS
Factory Setti
@ Air Interface S s

. Restore to Factory Default Settings will bring down the connection.
& Tx Power & Ant

93 Hub Site Syne Site Configuration dialog box wall be closed.

% Management

Inventony Restore Defaults
14 Security DU Detection Mode
@ Date & Time
. /| Enabled
L Advanced
4= Eth t
=me License Key

2= TOM Services

e
',il\' External Alarms

11. Paste the key to the License Key field. The Activate button is enabled.

12. Click the Activate button. You will receive a confirmatory message if the activation

succeeded or an error message if not. In the latter case, you will need to be in contact with
your equipment supplier to solve the problem.

Completing the Capacity Upgrade

To make the upgrade effective, each upgraded ODU must be reset.
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Persistency of the Capacity Upgrade

The upgrade is persistent across an ODU reset. If however, you restore a capacity upgraded ODU to
factory defaults, you will need to apply the Capacity Upgrade to it again. This further underlines the
importance of saving the license keys attachment file in a safe place and maintaining a record like
Table 21-1.
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Changing The Factory
Default Band

Why this is Needed

All ODUs supplied by Netronics come with preconfigured with a factory default product-
dependent band according to the ODU part number.

For ODUs supporting Multi-band, it may be changed using the procedure in this chapter.
The procedure is generic, applying to all ODUs with the Multi-band feature.

e If for some reason the default band needs to be changed, it should be
done before link installation.

Caution e Use of an incorrect band may be in violation of local regulations.

Required Equipment
The minimal equipment required to change an ODU default band is:

e lLaptop computer (managing computer) satisfying the requirements of Table 5-1.
e Aninstalled copy of the Link Manager

e A POE device

e An Ethernet LAN cable

e AnIDU-ODU cable

The procedure

%"‘ The following procedure is generic to all relevant Netronics radio
products. What you see on your running Link Manager may differ in
Note some details from the screen captures used to illustrate this chapter.
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> To change the factory default band:

1. Using the IDU-ODU cable, connect the PoE device to the ODU, ensuring that the
cable is plugged into the PoE port marked P-LAN-OUT.

2. Connect the Poe device to AC power.

3. Using a LAN cable, connect the LAN-IN port of the PoE device to the Ethernet
port of the managing computer. The ODU will commence beeping at about once
per second, indicating correct operation.

4. Launch the Link Manager.

5. Logon as Installer.

IP Address: | 192.168.1.101 |+
Password: |"“"“ |
Uzer Type: |Ir1 staller | = |

SMMPv1 Communities / SNMPv3 passwords
Read-Only:  |eesese |

Read-Write; |eesese |

SMMPv3 Trap Authentication

User | |

Password: | |

|:| Connect through Server
IP Address: | |

\ MHMW|

Figure 22-1: Becoming Installer

6. Enter the default password, wireless. After a few moments, the Link Manager main
window appears:
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File  Configurstion  Tools  Maintenance  Help

& g 4 @ L7
IWirke Sanfigurzbon Ll rstElEdon el flmeE: Site: Location Sitez Get Diagnostics Clear Counters Log Off HelpiF1)

L vink: tink
Link IO
Servicesigh
egiency [GHz]: 5.820
Band: 5.730-5.845 GHz FCC/IC
Channel BW [MHz]: 20

ate [Mbps]:

~ Site: Location

IP Address: 192.168.1.101
Subnet Mask: 255.0.0.0
Trap Destination: 0.0,0,0

IP Address:
Subniet Mask:

Trap Destination:
Mot Responding

Events Log

Mumber Date & Time Message Trap Source IF Address

Connected to Location, Internal

2] il I

|

52 Connection Availsble Connection Mode: Metwork. | IP Address: 192,168.1.101 WEB-B

Figure 22-2: Opening Link Manager window prior to band change (default circled)

7. Click Tools | Change Band. The following window appears:

i '

Select a band from the list below

Band Description Installation Frequency (GHz)

5.475-5.720 GHz Universal 5.580
5.730-5.845 GHz FCC/IC (default) 5.820
5.835-5,865 GHz WPC 5,840
2.412-2,4962 GHz FCC/IC 2.437
5.000-5. 150 GHz Universal 5.040
5.150-5.335 GHz Universal 5.280
5.255-5, 345 GHz FCC/IC 5.280
5.480-5,715 GHz FCC/IC 5.580
5.480-5,715 GHz IC 5.580
5.740-5,835 GHz MII 5.780
5.730-5.950 GHz Universal 5.780

:I I:::I I:::I I:::I I:::I I:::I I:::I I:::I I:_:I I:‘::I I:

The table contains data from the A site anly.

&

o ] (o ]

Figure 22-3: Change Band dialog
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iy, The bands appearing in Figure 22-3 are product dependent. To see which
% bands are available for your product, check your product Inventory (see
“mge Figure 9-7) and then consult Netronics Customer Support.

Note

8. Click the band required:

i g T

Select a band from the list below

Band Description Installation Frequency (GHz)

5.475-5. 720 GHz Universal 5.580
5.730-5.845 GHz FCC/IC (default) 5.820
5.835-5.865 GHz WPC 5.840
2.412-2.4962 GHz FCC/IC 2.437
5.000-5. 150 GHz Universal 5.040
5.150-5.335 GHz Universal 5.280
5,255-5,345 GHz FCC/IC 5.280
5.480-5.715 GHz FCC/IC 5.580
5.480-5.715 GHz IC 5.580
5.740-5.835 GHz MII 5.730
5, 730-5.950 GHz Universal 5,780

The table contains data from the A site only.

Figure 22-4: A different band selected

= |:_:| |:::| |:| |:_:| @:l {

p:

9. The Change Band warning is displayed. Click Yes to continue.
' '

. Changing the band will affect the A site only.
LE Services will be stopped and device will be reset.

Meote: You should ensure that the attached antenna supports the
required band.

Mote:

The required configuration may operate in different bands or
regulations.

In some countries, these frequency bands may not be authorized or not
available.

Please make sure a license is not required or you held an appropriate
license,

Do you want to continue?

Figure 22-5: Change Band confirmation
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The change, which may take some time, is carried out. The result is reflected in the Link
Manager main window:

File ~ Configuration  Tools  Maintenance  Help
. X b2 & @ 24 @ L)
Lirte Configurziion Lirk nselldon sl el Site: A SifeE Get Diagnostics Clear Counters Log Off Help(F1)
7
L tink: Link
Link ID: EBG_?0561334
Setvices:
WETICy [GHz]:

Band: 5.260-5,340 GHz FCC/T

IP Address: 192.1638.1.101

Subnet Mask: 255.0.0,0

Trap Destination: 0,0,0.0

IP Address:

Subnet Mask:

Trap Destination:

Mat Responding
Events Log

Mumber Date & Time Message Trap Source IP Address
000003 28/02/2012 16:54:59 Device unreachable! Internal
000004 28/02/2012 16:55:35 Connected to A, Internal
< | B
S Connection Availabls  Connection Mode: Nebwork | I Address: 192,168.1.101 WBE-B @ DF5

Figure 22-6: Main Window after band change - new band circled
-,

% If you carry out this operation on a link, the band is effective on both sites and
Note you are placed in installation mode.
Changing Band for DFS

Changing to a DFS band is similar to the foregoing procedure.

As soon as you establish a link using a DFS band, you are offered Configuration only in the main
menu. Installation mode is disabled.

Special Products or Features: Entering a License Key

If you go to the Operations window as Installer (Figure 22-7), you will see a provision for entering
a license key. Should you ever require such a key, the procedure is as follows:

> To enter a License key:

1. Logon as Installer (as for the previous procedure).

2. Click the Site:Location tool bar button from the main tool bar.
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' '

File Actions Help
ird i - 2 '
Backup_ Restore Refresh Buzzer Cff Installation Mode
Systemn Operations
Factory Setti
@ Air Interface st
Restore to Factory Default Settings will bring down the connection.

g’ﬁ Tx Power & Ant
22 Hub Site Sync Site Configuration dialog box will be closed.

% Management

= Restore Default:
ivertory

T Securiy DU Detection Mode
@ Date & Time
| Enabled
€} Advanced
4 Ethernet e

E TDM Services
‘:Q:‘ External Alarms

Figure 22-7: Using the Operations window to enter a license key
3. Enteryour license key and click Activate.

4, When it is accepted, click Cancel.

gy,

% License keys, where appropriate, are obtainable from Netronics Customer
Note Support.

Provisions for Licensed 3.X and 2.5 GHz Bands

Overview
3.X Bands

The new NetStream 5x200 and NetStream 5x20 series add additional bands in the 3.X GHz range to
those in Release 2.5.00. The new supported bands fall into two categories: The first category consists
of those falling under the ubiquitous FCC, IC or ETSI regulation. The second category is referred to as
Netronics Universal bands. These bands are known to be regulated but the numerous combinations
of regulation and location preclude specific support.

Release 2.8.20 supports the band 3.3-3.8 GHz as follows:

e FCC part 90 subpart Z and IC RSS-197 supporting 3.650-3.700 GHz
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e 3.650-3.675 GHz in Restricted mode
e Hardware ready for the Unrestricted Mode band operating in all 50 MHz of the 3.650 -
3.700 GHz band

e |CRSS-192 supporting 3.475 —3.650 GHz

e ETSI 3.4 - 3.7 GHz split into three sub-bands, 3.650 - 3.675 GHz, 3.475 - 3.650 GHz and 3.590
-3.710 GHz

¢ Netronics Universal 3.300-3.800 GHz.

Integrated and connectorized products are available. All of them are multiple band with the default
band being 3.650-3.675 GHz other than the ETSI 3.4 - 3.7 GHz models.

The new products may be operated under 5, 10 and 20 MHz channel bandwidths and are broadly
compatible with the full feature set of NetStream.

To meet regulatory requirements, a somewhat different procedure is required to set up links using
these bands.

2.5 GHz Bands for BRS/EBS

The rationale for these bands and relevant details are described in Chapter 24. The installation
method ids the same as for other licenced FCC bands as described below.

Terminology Recap
e Universal bands refer to Netronics Universal bands as described above
e 3.Xor3.X GHz refers to the frequency range 3.300 — 3.800 GHz
e A3.XODUisan ODU pre configured to operate in the 3.X GHz licensed bands
e A3.XLinkin a NetStream link using a pair of 3.X ODUs

e High Resolution Bands - Channel minimum step is 250 KHz. Applies to 3.475 - 3.650 GHz IC RSS-
192, 3.4 -3.7 GHz ETSI and the 3.3 - 3.8 GHz Universal band.

¢ Low Resolution Bands - Channel minimum step is 1 MHz. Applies to FCC regulations in the
3.650 - 3.675 GHz band.

¢ Inactive Mode - An ODU is powered up, in communication with a managing computer but
not transmitting. It is required where regulation does not permit the use of Netronics’
default Installation Mode frequency and channel bandwidth. The ODU may transmit using
the licensed or registered band, channel bandwidth and permitted Tx power.

e Regular Mode - The usual default Installation Mode

Regulatory Considerations for 3.650-3.675 GHz FCC/IC part 90 sub part Z
Restricted Mode

The band is supported in accordance with 3.650-3.675 FCC/IC part 90 subpart Z:

“Restricted contention protocols can prevent interference only with other devices incorporating the
same or similar protocols. Equipment using a restricted protocol can operate only on the lower 25
megahertz (3650 - 3675 MHz)."

Transmission power options
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Table 22-1 shows the extent of compliance by NetStream 5x200 products to FCC/IC power limits,
having regards to antenna type and transmission power options.

Table 22-1: FCC/IC compliance by antenna and transmission power

Measured
Frequency Power
Low Center High Center Max Total
Antenna Nominal Frequency Frequency Conducted Tx Conducted Max EIRP
CBW Channel Channel Power per Max Tx Power [dBm]
[MHz] [MHz] Pole [dBm] [dBm]
5 MHz 3653 3672 11.14 14.14 35.14
21dBi INT 10 MHz 3655 3670 14.46 17.46 38.46
20 MHz 3660 3665 17.36 20.36 41.36
5 MHz 3653 3672 11.14 14.14 35.14
21dBi EXT (22dBi- 10 MHz 3655 3670 14.46 17.46 38.46
1dB feeder)
20 MHz 3660 3665 17.36 20.36 41.36
5 MHz 3653 3672 8.65 11.65 35.65
24dBi EXT (25 - 10 MHz 3655 3670 11.36 14.36 38.36
1dB feeder loss)
20 MHz 3660 3665 13.73 16.73 40.73

Higher Transmission Power Options and Restrictions:

Table 22-2 defines the maximum transmission power and EIRP limits for the specified frequency
and channel bandwidths.

It specifies the power limits to be used by the operator when assigning center frequencies.

Table 22-2: Higher Transmission Power Limits

Nominal Low Center High Center Max Conducted Total Conducted Max EIRP
Frequency Frequency Tx Power per Max Tx Power

cBW Channel [MHz] Channel [MHz] Pole [dBm] [dBm] [dBm]
5 MHz 3653 3672 15.60 18.60 35.60
3655 3670 18.69 21.69 38.69

10 MHz
3656 3669 22.00 25.00 38.50
3660 3665 21.18 24.18 41.18

20 MHz
3661 3664 22.60 25.60 39.10
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Availability Summary for FCC/IC and Universal 3.X GHz

Table 22-3: Availability for FCC/IC and Universal 3.X GHz

Chapter 22

Occupied Channel Max Tx Frequency
Products series Band Regulation Mode Bandwidth Power Step
GHz MHz dBm KHz
3.650-3.675 FCC/IC Regular 1000
25
Ne;s;'(;’;m 34753650 | IC 5, 10, 20
X Inactive 250
3.300-3.800 Universal Unlimited
3.650-3.675 FCC/IC Regular 1000
25
NetStream 5x20 3.475-3.650 IC 5
Inactive 250
3.300-3.800 Universal Unlimited

Band Splitting for ETSI 3.4 - 3.7 GHz

The ETSI 3.4 - 3.7 GHz band is split into three sub-bands reflecting the different Max Tx Power
allowed in each one. The details are shown in below:

Table 22-4: Band split for ETSI 3.4-3.7 GHz

Occupied Center Channel Max Tx Frequenc
Products series Sub-Band Frequency Mode Bandwidth Power Steq Ksz
GHz GHz MHz dBm 5
3.403-3.490 | 3.413-3.480 16
NetSt
ettream 3.470-3.610 |3.480-3.600 | Inactive |S5,10,20 23(1) 250
5x200
3.590-3.710 | 3.600-3.700 25(%)
3.403-3.490 | 3.413-3.480 16
NetStream 5x20 [ 3.470-3.610 [ 3.480-3.600 | Inactive |5 23(1) 250
3.590-3.710 | 3.600-3.700 25(%)
(t) The 3.480 GHz frequency is overlapped, occurring in two different bands as
— shown. If you wish to use the 3.480 GHz frequency, you should set Max TX
% Power to 16 dBm.
g () The 3.600 GHz frequency is overlapped, occurring in two different bands as
Note

shown. If you wish to use the 3.600 GHz frequency, you should set Max TX
Power to 23 dBm.

Using he Link Manager to set up a 3.X or BRS Link

Inactive and Active Mode

Low Resolution Band 3.X ODUs may be installed and configured in the usual way. What follows
applies to High Resolution Band ODUs.

To ensure compliance with the relevant license, 3.X ODUs for IC, ETSI and Universal must be
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configured from an inactive mode where the ODU is powered up, in communication with a
managing computer but not transmitting.

Setting up a link is a two stage procedure:

1. Activate the ODUs by individually by configuring the band, frequency and channel
bandwidth for the license

2. Complete link configuration in the usual way

> To set up a 3.X or BRS ODU:

1. Logontoit as Installer (Operator sufficient for ETSI) and set the IP address as shown in
Chapter 25.

2. Navigate to Site:Location | Air Interface and enter the Link ID for the ODU.

3. Click OK to dismiss the Site Configuration window. Answer Yes to the following popup
message:

Site Configuration - Location r‘s__<|

Y'ou are about to change 00U parameters.
L] Thiz process may last several seconds.

The syztem will enter inta Inztallation Mode.
o

Do you want ko continue?

Yes

4. For ETSI models, skip to step 7 below. For all others, navigate to Tools|Change Band. The
following window is displayed:

& Change Band @

Select a band from the list below

Band Descripkion Installation Frequency {GHz)
(%)  3.655-3.670 GHz FCCJIC (default) 3,660
O 3.478-3.647 GHz IC 3.560
{:} 3.400-3,800 GHz Universal 3.660

A The table contains data from the Location site anly.
o) [omes

5. Choose the required band. For illustration, we will choose the IC band.

& Change Band

Select a band from the list below

Band Descripkion Installation Frequency (iGHz)
) 3.655-3.670 GHz FCOJIC (default) 3,660
G} 3.478-3.647 GHz IC 3.560
{:} 3.300-3,800 GHz Universal 3,660

A The tahie confams data from éhe { ocation ste anfy.

O l [ Cancel
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6. Click OK to continue and accept the notification message which appears:

Change Band X

hanging the band will affect the Location site anly,
! Inactive mode will be entered, service will be stopped and the device will be reset,

Maoke: ¥au should ensure that the attached antenna supparts the required band.
Moke:

The required configuration may operate in different bands or regulations.

In some countries, these frequency bands may nok be authorized or nok available.

Please make sure a license is not required or vou hold an appropriate license.

[ you wank bo continue?

[ es l [ Mo

After a few seconds, the ODU goes into inactive mode:

s Link Manager - 10.200.2.2 {Installer)

File Configuration Tools Maintenance  Help

u r 3 i

Link Configuration  Link Installation Site: L

JL*® Link: Link
Link ID: EBG_Z0561334
Services: Mone
Frequency [MHz]: 3560.00
Band: 3.478-3.647 GHz IC
Channel BW [MHz]:

- Site: Location

IP Address: 10,200.2.2

7. Activate the ODU by navigating to Site:Location|Air Interface:
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Site Configuration - Location

Chapter 22

File Actions Help

=22 Hub Site Svnc
% hdanagement

Frequency Parameters

B2 TOM Services
':i:l:' External dlarms

1 Operations

8. Choose a frequency from the drop down list:

(5 i . 9
Backup.. Restare Refresh Buzzer Autao Inztallation Mode
System Air Interface ®|
G I
@ Air Interface Enee
) T Power & Ant Link ID: \EBG_20561334

Iventary Bandwidth: 20 v/

o ,

% sourtly Frequency [MHz]: |

@ Date & Time

o Advanced i\, For Acfivafion’ safecf Frequency paramefars and move fo fnsfadasion Mode’
£ Ethernet

&' Site Configuration, - Location

File Actions Help

H ¥ . D,
Backup.. Restore Refresh Buzzer duto Inzstallation Mode

Systern Air Interface

G I

@ &ir Interface FreE

g“é T Poweer & Ant
=< Hub Site Svnc

Link ID: |EBG_20561334

Frequency Parameters
% kanagement

Irveritary Bandwidth: |2El b
% Securtty Frequency [MHz]:
@ Date & Time
a Advanced M For Hesivation’
= Ethernet =

E TDM Services
.@:— External Alarms

L Mreratinne

9. Enter Installation Mode and confirm your choice:

You are about bo enter Installation Maode at 3560,00 MHz,
L3 Do wou wank ko conkinue?

[ es l [ Mo

i move fo fosfalafion Mode!

10. After a few moments of processing, you may click OK to dismiss the Site Configuration

window. The ODU is now in normal Installation Mode:
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“» Link Manager - 10.200.2.2 (Installer)

File Configuration Tools Mainkenance Help

u X

Litk Configuration  Link Installation

= Link: Link
Link ID: EBG_20561334
Services: Mone
Frequency [MHz]: 3560.00
Band: 3.473-3.647 GHz IC
Channel BW [MHz]:: 20

L - Site: Location

IP address; 10,200.2.2
Subnet Mask: 255,255,255.0
Trap Destination: 0,0.0.,0

4

Site: Lc

Chapter 22

11. Repeat the above procedure for the second ODU in the link, ensuring that the Link ID is

entered correctly and the same band is chosen.

12. From this point, you may install both ODUs in the field according to the procedures in this

User Manual.
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Quick Install Mode

Why this is Needed

It may be required to temporarily suspend service traffic over a link without losing the link
connection. The simplest way to do this is to place the link in Installation mode but without
changing any configured parameters. Quick Install Mode is a “one click” method for doing this. The
method is completely generic, working identically for all NetStream products.

Enabling Quick Install
By default, this feature is disabled.

> To enable Quick Install mode:

1. Logon tothe Link Manager, navigate to Tools | Preferences and click the Advanced tab:

e = M ]
[ o [ v ] Advances

Alerts

Restore Alerts

Quick Install
Enable Quick Install

SMMP parameters

Monitor Interval:

Timeout:

Figure 23-1: Preferences: Quick Install
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2. Check the Enable Quick Install box and then OK. A new button is added to the main
window toolbar:

File  Configuration Tools Maintenance Help

€ & o @
Link Configuration Installation Mode Site: A Site: B

Figure 23-2: New Install Mode button for Quick Install mode

Quick Install mode may be disabled by unchecking the Enable Quick Install box.

Using Quick Install

To suspend service traffic and enter Installation mode:

1. Click the Install mode button. You are offered a confirmatory message:

Quick Install [

'6' You are about to enter Installation Mode.

- Do you want to continue?

[ Don't show this again.

[ oK ]| Cancel |

Figure 23-3: Change to Installation Mode cautionary message

2. Click Yes to continue. The link goes into Installation mode. The main window looks the
same as if you had entered Installation mode in the usual way through one of the Site
windows with the exception of the toolbar:

File  Ceonfiguration Teools  Maintenance  Help
® ! & ‘&
Link Installation Service Mode Site: A Site: B

Figure 23-4: Service Mode button to resume link service traffic

3. When you are ready to resume normal service traffic, click the Service Mode button. The
following cautionary message is displayed:
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- Ty
wome

4 Link activation using Quidk Install may cause synch loss
if the QODUs are differently configured

Da you want to continue?

[] Don't show this again.

[ Ok ] [ Cancel

Figure 23-5: Resumption of services cautionary message

4. Click Yes to continue. The link will resume normal services with your last set configuration
parameters provides that you did not change link parameters in a a way leading to sync-loss

It is also possible to change parameters in a way leading to service
degradation. For example misconfiguring the number of antennas or
transmission parameters at one side of the link may allow service to resume,

% but in a degraded fashion.

- You may only enter Quick Install mode from a configured link. If you set both
sites back to factory settings and chose Quick Install, you will not be able to
continue.

(TR )

:I Quick Installation could not complete. Use the Installation Wizard
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What is BRS/EBS?

The Broadband Radio Service (BRS), formerly known as the Multipoint Distribution Service
(MDS)/Multichannel Multipoint Distribution Service (MMDS), is a US FCC regulated commercial
service. The relevant FCC rule is 47CFR part 27 subpart M.

In the past, it was generally used for the transmission of data and video programming to sub-scribers
using high-powered wireless cable systems. However, over the years, it has evolved to include digital
two way systems capable of providing high-speed, high-capacity broadband service, including two-
way Internet service via cellularized communication systems. Such services provide consumers
integrated access to voice, high-speed data, video-on-demand, and interactive delivery services from
a wireless device.

For further details see:
http://wireless.fcc.gov/services/index.htm?job=service_home&id=ebs_brs
This link (part of the FCC site) contains the Technical Rules covering matters such as:

e Operational scope
e Geographic service area

e Antenna registration

BRS/EBS Bands

The BRS/EBS band (post-transition) is illustrated in Figure 24-1 below and in more detail in the three
tables following.

Observe that the BRS/EBS spectrum is divided into small channels, mainly of 5.5 and 6 MHz. There
are two small ranges of 0.333 MHz channels as well.

BRS/EBS user may lease blocks of up to four contiguous channels to achieve their required channel
bandwidth. These are often referred to as single, double, triple or quad bands.
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Post transition freq. assignments per FCC CFR47 PART 27 sec. 27.5:2009

BRS-EBS BAND PLANS: POST-TRANSITION AT 2495-2690 MHz

Lower Band Segment Middle Band Segment Upper Band Segment
2496 2572 2614
76 + 42
+ 76
=194
BAND i i
3x55 3X55 3X55 3X55 | 7X6 3x55 3X55 3X55 3X55]
i i i
w 42 i 165 16.5 16.5 16.5 |
—— — ———
2495 MHz 76 76 2690 MHz
Based on FCC
10/02/2005

Figure 24-1: BRS/EBS Bands Schematic

The tables below provide a detailed view of the spectrum from 2.495 GHz to 2.690 GHz

The sections marked J and K are not detailed, since they are not supported by NetStream products.
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Table 24-1: BRS/EBS Lower Band Segment

Table 24-1: BRS/EBS Lower Band Segment
(LBS) (Continued)

Chapter 24

Table 24-2: BRS/EBS Middle Band Segment

(LBS) Channel type| Channel CBW MHz (MBS)
Tag MHz
From To
Band Band
Channel type | Channel CBW MHz JA1 Channel type Channel CBW MHz
Tag MHz Tag MHz
From To JA2 From To
BRS Guard 1 6 2496.0 2502.0 JA3 A4 2572 2578
Al 2502.0 2507.5 JB1 B4 2578 2584
A2 2507.5 2513.0 182 EBS ca 2584 2590
A3 2513.0 2518.5 27| 1.3 D4 6 2590 2596
g3 0.33333 2568.0 2572.0
B1 2518.5 2524.0 223 11 G4 2596 2602
B2 2524.0 2529.5 Jc2 F4 2602 2608
BRS/EBS
B3 2529.5 2535.0 Jc3 E4 2608 2614
EBS 5.5
Cc1 2535.0 2540.5 D1
Cc2 2540.5 2546.0 D2
a 2546.0 55515 o3 Table 24-3: BRS/EBS to NetStream CBW
mapping and Max Tx Power
D1 2551.5 2557.0
D2 2557.0 2562.5 BRS/ Channel Total NetStream Max Tx
EBS CBW Power
Type CBW
Band MHz MH dBm
D3 2562.5 2568.0 z
Single 5.5 5 22
v
=] Q
T 2| Double 11.0 10 23
w L
I
P, S| Triple 16.5 Don’t use (¥)
n
“1 Quad 22.0 20 24
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Table 24-3: BRS/EBS to NetStream CBW
mapping and Max Tx Power
BRS/ @ | Total NetStream Max Tx
EBS anne CBW Power
Type CBW
Band MHz MHz dBm
Single 6 5 22
3
= | Double 12 10 23
g
= 2| Triple 18 Don’t use (¥)
“| quad 24 20 24
(¥) Using a triple channel would be wasteful over a single link.
Table 24-4: BRS/EBS Upper Band Segment (UBS)
Band MHz
Channel type Channel CBW
Tag MHz
From To
KH1
KH2
KH3
KG1
o 3
g & | ka2
£ :
g | ke3
§ 2E 0.33333 2614.0 2618.0
> KF1
E -z Qo >
= KF2
KF3
KE1
KE2
KE3
BRS Guard 2 6 2618 2624
E1l 2624.0 2629.5
E2 2629.5 2635.0
E3 2635.0 2640.5
BRS/EBS
F1 2640.5 2646.0
F2 2646.0 2651.5
F3 2651.5 2657.0
5.5
H1 2657.0 2662.5
BRS H2 2662.5 2668.0
H3 2668.0 2673.5
G1 2673.5 2679.0
EBS G2 2679.0 2684.5
G3 2684.5 2690.0
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Setting up a BRS/EBS link using NetStream 2.5 GHz Band

The key issue in setting up a NetStream 2.5 GHz Band BRS link is the choice of an appropriate
channel bandwidth (CBW), which in turn depends on whether you are leasing a single, double, triple
or quad band set.

NetStream BRS radios operate with channel bandwidths selectable from 5, 10 and 20 MHz. Choose
your channel bandwidth in accordance with Table 24-3.

~=ua.
% NetStream does not support the bands labelled J and K in Figure 24-1.
g
Note
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Pre-loading an ODU with
an IP Address

Why this is Needed

All ODUs supplied by Netronics come preconfigured with an IP address of 10.0.0.120. For use in a
network, the ODUs must be configured with suitable static IP addresses. The method for doing this
under office conditions is set out in Chapter 6.

There are two situations under which ODUs may need to be pre-loaded with an IP address prior to
installation to a link:
e Changing an individual ODU in the field
e Preparing a large number of ODUs in a warehouse prior to deployment in the field,
according to a network installation plan.

This chapter explains how do this.

Required Equipment

The minimal equipment required to pre-load an ODU with an IP address is:

(1) Laptop computer (managing computer) satisfying the requirements of Table 5-1
(2) Aninstalled copy of the Link Manager

(3) A POE device

(4) An Ethernet LAN cable

(5) An IDU-ODU cable

If you have connectorized ODUs, two N-type RF terminators

Do not carry out this procedure using a multi homed managing computer also
connected to a network. It will flood the network with broadcast
RS packets. Further, it will throw any other links on the network into Installation
Caution mode.
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The Procedure

o The following procedure is generic to all NetStream radio products. What you see
% on your running Link Manager may differ in some details from the screen
Nate captures used to illustrate this chapter.

> To Pre-load an ODU with an IP address:

1. Using the IDU-ODU cable, connect the PoE device to the ODU, ensuring that the cable is
plugged into the PoE port marked P-LAN-OUT.

2. For connectorized ODUs, screw the RF terminators into the two antenna ports.

A powered up ODU emits RF radiation from the antenna port (or connected
antenna). When working with a powered up connectorized ODU, always use RF
terminators.

Warning For an ODU with an integrated antenna, ensure that the antenna is always

directed away from other people.

3. Connect the Poe device to AC power.

4. Using a LAN cable, connect the LAN-IN port of the PoE device to the Ethernet port of the
managing computer. The ODU will commence beeping at about once per second, indicating
correct operation.

5. Launch the Link Manager.

6. At the log on window, choose Local Connection.

Link Manager

Versiond.3.00 (Build 9202)

IP Address: ; Local CE:TnactiDn 13

Pt | |
Cox ) (G ) (Gotons>)

Figure 25-1: Log on Window for Local Connection

7. Enter the default password, admin. After a few moments, the Link Manager main
window appears:
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File  Configuration  Tools  Maintenance  Help

&y @ & > L o

ILins Corfiguraton Link sl Site: Location =ji=ed Get Diagnostics Clear Counters Log Off HeIp_(Fl)

L Link: Link
Link [D:
Services: Mone
Frequency [SHz]: 5.820
Band: 5.730-5.845 GHz FCC/1C
Channel BW [MHz]: 20
Rate [Mbps]:
Skakus: Transmitting

~ Site: Location

IP Address: 10.0,0,120
Subnet Mask:  255.0.0,0
Trap Destination:  0,0,0.0

IP Address:
Subnet Mask:

Trap Destination:
Mot Respanding

Events Log

Number Date & Time Message Trap Source

ected to Location, Internal

TP Address

i| i} ] i|
2 Connection Available Connection Mode: Local IP Address: 255,255,255, 255 WEE-B
Figure 25-2: Opening Link Manager window prior to installation
8. Click the ungrayed Site:Location button. The following dialog window appears:
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r ™

File Actions Help

H i - L
Backup_ Restore Refresh Buzzer Auto Installation Mode
@ Air Interface o
¢ Description: |W’|re|e:ss Link
% Tx Power & Ant
2% Hub Site Sync
B ObjectlD: |136.1.4.1.2961220.312
anagement
Inventony
E?. Security Name: Name
@ Date & Time
.o, Advanced Contact: Person
=4 Ethernet
E TDM Services Location: Location
‘Z:l:‘ External Alarms
1 Operations Last Power Up: 07/08/2012 11:33:11

Figure 25-3: Configuration Dialog Box

9. Click the Management item in the left hand panel. The following window is presented:
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,

=

31 Tx Power & Ant
=22 Hub Site Sync
% Management
Inventory
% Security
@ Date & Time
£} Advanced
i Ethernet
Z TDM Services
':i:l:' External Alarms
1 Operations

IP Address:
Subnet Mask:

Default Gateway:

Trap Destination

File Actions Help
H 5 . 2
Backup_ Restore Refresh Buzzer Auto Ingtallation Mode
System
@ Air Interface Metwork Parameters | VAN | Protocol

10,0
255 .0
1] 0

IP Address

0.0.0.0
0.0.0.0
0000
0000
0.0.0.0
0.0.0.0
0.0.0.0
0000
0000
0.0.0.0

Port

Figure 25-4: Management Addresses - Site Configuration dialog box

Chapter 25

10. Enter the IP Address, Subnet Mask and Default Gateway as requested. For example, the

ODU used here is to be configured as follows:
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ste Confgurnton - » R ==

File Actions Help |
(% ¥ - 2, |
Backup_ Restore Refresh Buzzer Off Installation Mode
System Management ra
@ Air Interface Metwork Parameters | WLAM | Protocal
31 Tx Power & Ant IP Address: 0 104 2. 2
=22 Hub Site Sync
= Subnet Mask: 255 .25 . 0, 0O
Inventory Default Gateway: 10 .104, 10, 21
% Security
@ Date & Time Trap Destination
IP Address Port
€} Advanced
0.0.00 162
4 Ethernet 0.0.00 162
£ TDM Senvices 0000 162
” 0000 162
1l External Alarms 0.0.00 162
4 Qperations 0.00.0 162
0000 162
0.0.0.0 162
0000 162
0.0.0.0 162
| ok || cancel | Apply

Figure 25-5: ODU with IP Addressing configured
11. Click OK. You are asked to confirm the change:

*You are about to change 00U parameters. v
L& Thig process will last several seconds.
The IP parameters will be changed and will produce a disconnection from the local unit.

1

HI

Do you want to continue?

More Info ==

Figure 25-6: Confirmation of IP Address change

12. Click Yes to accept the change. After about half a minute the changes will be registered in
the ODU. On the left hand panel of the main window, you will see the new IP configuration
for the ODU.
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File  Configuration  Tools  Mainkenance  Help

| ® & ey & &
it Conficrziin il Ty Site: Location Site2 Get Diagnostics Clear Counters Log Off HelpiF1)

jﬁ,'*" Link: Link
Link ID:
Services: Mone
Frequency [GHz]: 5.820
Band: 5.730-5.845 GHz FCCJIC
Channel BW [MHz]: 20
Rate [Mbps]:
Status: Trag

¢
IP Address: 152, 168.1,101
Subnet Mask: 255,255 255.0
Trap Destination:  0.0.0.0

IP Address:
Subnet Mask:

Trap Destination:
Nat Responding

Events Log

| Mumber Diate & Time Message Trap Source IP Address

|06/06/2011 09:31:47 |cannected o Location. iIntEerna\

|~
|

<2 Connection Available Connection Mode: Local 1P Address: 255,255.255.255 WEB-B

Figure 25-7: Main Window after IP Address change

Some additional things you may want to do now:

% ¢ Go to Site Installation | Air Interface. You can enter a Link ID
~— and change the Installation Frequency and Channel Bandwidth.
Note

¢ If you log on as Installer, you can change the default band (Chapter
22).

13. Click Cancel to leave the open Management dialog. You may now exit the Link Manager,
or connect to another ODU. If you choose to connect to another ODU, after about a
minute, the main window of the Link Manager will revert to that shown in Figure 25-2
above. In any event, power down the changed ODU; your changes will take effect when
you power it up again.

@ Don’t forget to remove the RF terminators from a connectorized ODU after
e powering it down.
Note

Tip: How to Recover a Forgotten ODU IP Address

If you have an ODU with lost or forgotten IP address, use the above procedure to log on to it using
Local Connection. The IP address will appear in the left hand status area:
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Link: TPSF_BTT
Link ID: EBG_Z0561334
Services: Mone
Frequency [GHz]: 5.815
Band: 5.730-5,845 GHz FCCIC
Channel B\ [MHz]: 20
Rate [Mbps]:

Status: Transmitking

Trap Destinakion: 0.0.0.0

Figure 25-8: Existing IP address displayed after log-on with Local Connection
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Link Budget Calculator

Overview

The Link Budget Calculator is a utility for calculating the expected performance of the NetStream
wireless link and the possible configurations for a specific link range.

The utility allows you to calculate the expected RSS of the link, and find the type of services and their

effective throughput as a function of the link range and deployment conditions.

User Input

You are required to enter or choose the following parameters. Depending on the product, some
of the parameters have a default value that cannot be changed.

Band, which determines frequency and regulation

Channel Bandwidth

Tx Power (maximum Tx power per modulation is validated)

Antenna Type (cannot be changed for ODU with integrated antenna)
Antenna Gain per site (cannot be changed for integrated antenna)
Cable Loss per site (cannot be changed for integrated antenna)
Required Fade Margin

Rate (and Adaptive check box)

Service Type

Required Range

Link Budget Calculator Internal Data

For each product (or Regulation and Band) the calculator stores the following data required for link
budget calculations:

Maximum Transmit power (per modulation)

Receiver Sensitivity (per modulation) for Ethernet service and for TDM services at various
BER

Maximum linear input power (used to calculate minimum distance)
Antenna gain and cable loss for ODU with integrated antenna
Available Channel Bandwidths
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Calculations

EIRP

EIRP = TxPower + AntennaGainsjtep — CableLosssjtea

Expected RSS and Fade Margin

ExpectedRSS = EIRP — PathLoss + AntennaGainsjteg — CableLosssjtes
where:

Site A is the transmitting site

Site B is the receiving site

PathLoss is calculated according to the free space model,
PathLoss = 32.45 + 20 x log1¢ frequencypHz + 20 x log1o (RequiredRangeKm )

ExpectedFadeMargin = ExpectedRSS — Sensitivity

where Sensitivity is dependent on air-rate.

Min and Max Range
MinRange is the shortest range for which ExpectedRSS < MaxInputPower per air-rate.

MaxRange (with Adaptive checked) is the largest range for which

Expected RSS > Sensitivity , at the highest air-rate for which this relationship is true. In a link with
adaptive rate this will be the actual behavior.

MaxRange (for a given air-rate) is the largest range for which
Expected RSS > Sensitivity + RequiredFadeMargin.

Service

The Ethernet and configured TDM trunks throughput is calculated according to internal product
algorithms.

Availability

The Service Availability calculation is based on the Vigants Barnett method which predicts the
downtime probability based on a climate factor (C factor).

Availability

7 _ 3
=1-6 10 Cfoctor frequencysyzRequiredRangeing
—Expected Fade Margin

10 10
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Antenna Height

The recommended antenna height required for line of sight is calculated as the sum the Fresnel zone
height and the boresight height. See About the Fresnel Zone below. Using the notation of Figure 26-1

below, splitting ExpectedRange into d1 + d, the Fresnel zone

height at distance d1 from the left hand antenna, is given by

I 300

0.6 x lllJﬁ'i?gHEHC}’GH_-
d dy+dy

Kdllﬁ{dz

For the most conservative setting, we take the mid-point between the antennas, setting

ExpectedRange
| 300 y [E.\pecredﬂange:lj
| =) ] )
which gives 0.6 x |ﬁ canercicH: _

.'.4' E.‘m‘pem‘idﬂmrge N E.\'pecre;dﬁmrge

Expe ,
simplifying to 0.52 x I|E1pe.credﬂunge. .

W frequencygy.

f ) 2
The boresight clearance height is calculated as: |' REMMW + [Exp ernﬁdRang e:l — Ry foan
""II -

where Ryean = 6367.4425Km.

About the Fresnel Zone

The Fresnel zone (pronounced "frA-nel", with a silent “s”) is an elliptically shaped conical zone of
electromagnetic energy that propagates from the transmitting antenna to the receiving antenna. It
is always widest in the middle of the path between the two antennas.
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First Fresnel
—gR ane Curve

Obstruction

ha

Site A

o 4 "

:

Figure 26-1: Fresnel zone

ot

Expected Range

Fresnel loss is the path loss occurring from multi-path reflections from reflective surfaces such as
water, and intervening obstacles such as buildings or mountain peaks within the Fresnel zone.

Radio links should be designed to accommodate obstructions and atmospheric conditions, weather
conditions, large bodies of water, and other reflectors and absorbers of electromagnetic energy.

The Fresnel zone provides us with a way to calculate the amount of clearance that a wireless wave
needs from an obstacle to ensure that the obstacle does not attenuate the signal.

There are infinitely many Fresnel zones located coaxially around the center of the direct wave. The
outer boundary of the first Fresnel zone is defined as the combined path length of all paths, which
are half wavelength (1/2 A ) of the frequency transmitted longer than the direct path. If the total
path distance is one wavelength (1 1) longer than the direct path, then the outer boundary is said to
be two Fresnel zones. Odd number Fresnel zones reinforce the direct wave path signal; even
number Fresnel zones cancel the direct wave path signal.

The amount of the Fresnel zone clearance is determined by the wavelength of the signal, the path
length, and the distance to the obstacle. For reliability, point-to-point links are designed to have at
least 60% of the first Fresnel zone clear to avoid significant attenuation.

The concept of the Fresnel zone is shown in Figure 26-1 above. The top of the obstruction
does not extend far into the Fresnel zone, leaving 60% of the the Fresnel zone clear; therefore,
signal is not significantly attenuated.

For more about Fresnel zone, see http://en.wikipedia.org/wiki/Fresnel_zone.
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Running the Link Budget Calculator

The Link Budget Calculator is supplied on the Link Manager CD. It may be run stand-alone from
the CD, from the Link Manager application or from the Windows Start Menu.

To run the Link Budget Calculator from the CD:

¢ Insert the Link Manager CD into the drive on the managing computer. In the window
which opens, click the Link Budget Calculator option.

e If the CD auto run application does not start by itself, then point your browser to
Z:\WBB\Setup\DATA\Link Budget Calculator.htm where Z should
be replaced with your own CD drive name.
To run the Link Budget Calculator from the Windows Start Menu:
¢ Choose Start | Programs | Link Manager.
To run the Link Budget Calculator from the Link Manager:

¢ Choose Help | Link Budget Calculator from the main menu of the Link Manager as in the
following figure:

File  Configuration  Tools  Maintenance

) Link Manager Help. ..

Link Configuration Insts Link Budget Calculatar. ..

3 et Diagnostics Information. ..

|4, Link: TPSF_BTT
Link It EBG_20561334

fbout Link Manager. ..

Radio Interface:

o T

Figure 26-2: Accessing the Link Budget Calculator
> To run the Link Budget Calculator from the Windows Start Menu:
e Click Start | Programs | Link Manager | Link Budget Calculator.

However invoked, your browser displays the following page:
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NetStream 5x100 - 200 Link Budget MetStreem 5x36 - Link Budget

Band £.720-5.845 GHz FCC/IC Integrated | w |
Product Series NetStream 5x200 [ |
Channel Bandwidth 20 MHz [ | /| Auto [
Tx Power 18 dBm [-8-18]
Antenna Type Dual +3 dB
Antenna Gain Site A |22 Site B |22 dBi
Radio Cable Loss Site Ajo SiteBlo dB
EIRF 44 dBm [ 25.1 Watt
Fade Margin a8 dB
Rate 1230 Mbys (2 x 84-0AM 0.83) E| Adaptive
Expected R332/ Fade Margin  -64 dBm
Min 0.1 Km /0.1 Miles
Range  Max 154 Km/ 9.6 Miles
Required/Climate 10 Km E| | Good (C=0.25)
Ethemet Only [
Type
Services
Ethernet Throughput 88.5 Mbis (48.5 Mb's Full Duplex)

9 Meter/ 30 Feat
Installation Antenna height for LOS T Meter! 23 Feet (0.6 Fernel)
2 Meter! ¥ Feet (Baresight clearance)

updsted on Mon 100312011 02:20 PM (build B410)

Figure 26-3: Link Budget window

e  Microsoft Internet Explorer users may see a warning message like

this:
‘,!' To help pratect your security, Internet Explarer has restricted bhis webpage from running scripts or Active controls that could access your
e
% NetStream 5x100 - 200 Link Budget MetStreem 5x36 - Link Budget
"’ Band £.720-5.845 GHz FCCIC Integrated | |
Product
Note Series NetStresm 5:200 [+
. Channel Bandwidth 20 MHz [ / [ Aute ]
10. Click the

yellow bar and follow the instructions to allow blocked content.
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> To use the Link Budget Calculator for NetStream:

1. Choose a band from the drop-down list.

MetStream 5x100 - 200 Link Budget MetStreem 5x36 - Link Budget

Band | 5.720-5.845 GHz FCO/C Integrated | |
Product , 5.730-5.845 GHz FCOG/G Integrated [N
Series £.450-5.715 GHz FCO/IC Integrated  —
. B 480-58.718 GHz IC Integrated
Channel Bandwidth 3.863-3 872 GHz FOOIC Integrated
. -2.8 =Hz IC Integrate
24782847 GHz IC | d
Tx Power 5.355-5.245 GHz FOO/IC Integrated
4.945-4 985 GHz FOO/IC Integrsted | _
! 2. -2 =Hz FCC Integrate:
Antenna Type 2.488-2 880 GHz FCC | d 3
2.412-2 482 GHz FOOI/IC Integrated
Antenna Gain 5.835-5.8685 GHz WPC Integrated
5.740-5.825 GHz M Integrated
Radio Cable Loss 5.720-5.570 GHz ETSI Integrated
B.47E-5.720 GHz ntegrate .
5.4TE-5.720 GHz ETSI | d
EIRP 5.166-5.245 GHz ETSI Integrated
3.412-2.450 GHz ETSI Integrated
Fade Margin 3.480-2.800 GHz ETSI Integrated
2.800-2.700 GHz ETSI Integrated
Rate £ 200-8.400 GHz Universsl Integrated h
5.700-8.050 GHz Universal Integrated i
= t+ N R FMZ Universa I'IIEglEItE
Expected RS3 / Fade Margin £.740-8.320 Ghz Uni H d

Mir 0.1 Km/ 0.1 Miles
Range  Max 154 Km/ 9.6 Miles
Required/Climate 10 Km E| /| Goed (C=0.25)
Ethernet Cnly El
Type
Services
Ethernet Throughput 88.5 Mb/s (48.5 Mb/s Full Duplex)

9 Meter/ 30 Feet
Installation Antenna height for LOS 7 Meter/ 23 Feet (0.6 Fernel}
2 Meter /7 Feet (Boresight clearance)

Figure 26-4: Band selector

2. Chose the relevant NetStream series.

MNetStream 5x100 - 200 Link Budget MetStreem 5x36 - Link Budget

Band 5.730-5.845 GHz FCC/IC Integrated E|
Product )

NetStream 52200 [ w |
MetStream 5:x200
MetStream Sx100
MNetStream SxE50

Series

Channel Bandwidth

Tx Power MetStream PDH 8]
Antenna Type Dual +3dB
Antenna Gain Site A|2a Site B|23 dBi

Figure 26-5: NetStream series selector

3. Choose the Channel Bandwidth.

Chapter 26
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MNetStream 5100 - 200 Link Budget

Band
Product
Series

Channel Bandwidth
Tx Power
Antenna Type

Antenna Gain

Chapter 26

MetStreem 5x36 - Link Budget

5.720-5.845 GHz FCC/IC Integrated [ |

NetStresm 5x200 [ |

[ 20 Mz [ ] /[ Auto []

5 MHz
10 MHz

[-B-18]
20 MHz
+3 dB
Site A2z Site B |22 dBi

Figure 26-6: NetStream Channel Bandwidth selector

4. For a collocated link choose the RFP. Use the Help button to the right of the RFP

selection box for help:

MNetStream 5x100 - 200 Link Budget

Band
Product
Series

Channel Bandwidth
Tx Power

Antenna Type
Antenna Gain

Figure 26-7: RFP Selector

RFP Table

lio

RFP| 40MHz | 20MHz | 10 MHz | 5 MHz
TOM| Eth |[TDM| Eth [TDM| Eth | TDM| Eth

Best|Best

'
=]

Fit | Fit | Fit | Fit | Fit | Fi

mjo) | m| 1=

Best|Best|Best|BestiBest|Best) Fit | Fit

e

Figure 26-8: RFP Selection Guide

MetStreem 5x36 - Link Budget

5.720-5.845 GHz FCCIIC Integrated ||

MetStream 5x200 [ |

20 MHz [] /| At ]

Auto
12 dBm| g ]
E
Dual +3 dB
Site A2z Site B |22 dBi

J‘WWW WHFM\ﬁW‘A

Antenna Gain Stes[2a  |siteB[2a  |dBi

Cable Loss stealo |sitem[o  |dB

EIRF 44 dBm 1 25.1 Watt

Fade Margin e |dB

Rate | 130 Mbss (2 1 B4-041 0.83) % Adaptive

Expected RS5 1 Fade Margin

fulin

[DEHS

-G4 dBrm
0.1 Kl 0.1 Miles
15.4 K [ 9.6 Miles
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For collocation with:

-,
% ¢ NetStream products, you may only use RFP B or E.
Note ¢ NetStream 5x36 and 5x06 products, you may only use RFP E.

5. Enter the radio details. Note that Rate is chosen from a drop-down list:

i SOV S W W NI o WP S i N WO VRN

EIRF 44 dBm § 25.1 Watt
Fade Margin 53 dB
Rata | 130 Mbss [2 5 64-240 0.83) % Adaptive

Expected RSS f Fade Margin ;g mtﬁ E: SE%E%’E]]

. 39 Mbis [2 % QPSK 0.75)
52 Mbis [2 # 16-GaM 0.5)
M 75 Mbis [2 % 16-GAM 0.75)
b 104 Wbz [2 % B4-GAM 0.56)
Required/Climate 117 tbis [2 % B4-LAM 075 !| Good [C=0.25)

130 Mbis [2 1 64-0AM 053]
Ethernet Only bt

Type
Senvices

Figure 26-9: Rate selector

% If you choose Adaptive Rate, then the Rate list is unavailable as is the
I‘V‘? Climate factor list. Both of these quantities are calculated.
ote

The Rate shown, defines the air interface rate in Mbps. The system operates in TDD mode
and has the overhead of the air interface protocol. Thus, the Ethernet actual throughput is
provided by the Ethernet Rate.

% For a given air-rate, Ethernet throughput will decrease with increasing range due
- to propagation delay.
Note

The Fade margin is the minimum required for line-of-sight (LOS) conditions. For
degraded link conditions, a larger Fade margin should be used.

The EIRP is given in dBm and Watts.

6. If the required range between the two link sites is known, you may enter it directly.
Alternatively, you may enter the latitude and longitude of each site in the link, in which
case the distance between them will be calculated and displayed.
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44 dBrm [ 25.71 Watt

Site A Site B [t JaB
Marne | | | | | 130 Mbis (2w 64-08M 053] v Adaptive
Latitude | Jnie | i v 35/ Fade Margin - -64 dBm
Longtitude | Je™ | Je v 0.1 KK 4 0.1 Miles
Antenna Height (m) 15.4 Km 1 9.6 Miles

imate [km ~ [ Gowd (0=0.251

Wet Orly % ' ~

Figure 26-10: Calculation of distance from site coordinates

For example, enter:
Site A: 41.1°N lat 74.2°W Long
Site B: 40.8°N lat 74.0°W Long

Site A Site B

Marne |A | |B |
Latitude 41.1 IN b 40.8 IN b

Longtitude 752 |W w 75 |W w
Antenna Height (m)

7. Click Set. The distance and link budget is calculated.

RN o, N raint—L72 daﬁwﬂw%
hdin 0.1 Km0 Miles
Range  Max B9 km S 42.9 Miles

RequirediClimate 371 |[km w | Good (C=0.25)

8. Located to the right of the green Coordinates button is a drop-down list of Climactic C
Factor values. It is only available if you choose a non-adaptive rate.
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Range M3 FEml48. :
Reguired/Clirmate | Km % {| Good (C=025) v

Good [C=0.25)
Ethernet Only % r [=1]
) Type Moderate [C=2]
Services @ 99.87188% availability (downtime Difficult [C=4]
Werp Difficult [C=5

Figure 26-11: Climactic C Factors

The C factor does not affect the foregoing range calculation. It only affects the Availability
calculation for a link with non-adaptive rate.

For help about what these C factor values mean, click the ? button to the right of the list in

Figure 26-11.
e W
. . b AntennMyn Ammﬂﬂﬁmmmm
Climate/Terrain Antenna Gain Sitealzs |sSiteBl2s  |dbi
Factor Radio  Cable Loss sitealp |siteBlo |dB
EIRF 51 dBm [ 125.9 Watt
Walle Description Fade Margin Elda
Rate [39 tbss 2w oPskors) v adaptive [
Average | Average terrain and Expected RES/Fade Margin - -57 dBm i 26 dB
(C=1) climate Min 0.2 K/ 0.1 Miles
Maderate Moderate terrain ;
(C=2) and climate Range  Max 1084 K i B8 Miles
Required/Climate [0 |[km 5 i[Good =025) v [
Ethernat Only e d
i Type
Services @ 993999 % availability (downtirne 1 minfrear)

Ethernet Throughp 26,2 Mbiz {1 hbts Full Du

Figure 26-12: Climactic C Factor description

In Figure 26-13 we display a map of the world showing C Factor contours:
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[l c=0.25 Good
[le=1 Averags
[Olc=2 Moderate
B c=4 Difficuit

[ c=t Very Difflcuit

Figure 26-13: World map showing C Factor contours

9. At any time, click Calculate to recalculate the required performance estimate.

@ Placing the cursor in any other calculated field will also update the

calculated results.
ote

PN AN N NN ol b o N

Expected RSS5 / Fade Margin  -72 dBm

hir 0.1 Kmrf0a kdiles
Range  Max B9 k1 42.9 Miles

RequirediClimate | Km % [l i | Good (C=0.25)

Ethernat Only %

Tvpe
Senices

Ethernet Throughput 422 hdbls (236 hdbls Full Duplex)

40 heter f 131 Feet
Installation Antenna height for LOS 13 kMeter F 43 Feet (0.6 Fernel)
27 heterf 89 Feet (Boresight clearance)

Figure 26-14: LBC - Results section

The Expected Performance parameters are calculated and displayed:
e Expected RSS - the expected RSS that the Link Manager shows when the NetStream ODUs
are optimally aligned
¢ Services Type - max number of T1 or E1 trunks if “Max Trunks” is selected
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e Ethernet Rate - maximum throughput available for the chosen parameter combination

¢ Antenna height for LOS — the minimum antenna height required for line-of-sight
operation. It is the sum of the height required for bore sight clearance due to the earth’s
curvature plus the height required to clear the Fresnel zone

If the expected performance is not suitable for your application, try different parameters and repeat
the calculation.

» To use the Link Budget Calculator page on Netronics website:

¢ Open a browser and browse to http://www.netornics-networks.com/support_Ibc.html

You will find instruction on how to use the Link budget calculator page on the same page as
shown in the screen shot below

o hitp://wwnetronics-n... O ~ B & X | 3\ Netronics Networks | Supp.. ¥

View Favorites Tools Help

|| File

Edit

Netronics
e ron’cs HIGH PERFORMANCE WIRELESS CONNECTIVITY SOLUTIONS

HOME PRODUCTS APPLICATIONS SUPPORT PARTNERS ABOUT US CAREER CONTACT Us

NetStream Link Budget Calculator

In order to understand the capabilities of NetStream point to point wireless links, we have developed a link budget
calculator which can serve as a simulator for an actual NetStream link instzalled in the given coordinates, heights and
connected to the given antenna.

In order to use the link budget calculator, please choose the product family, product frequency range and antennas
connection type.

By entering the distance between the two sites connected by the link, you can calculate the actual throughput and
the availability factor.

You can calculate the actual throughput and the availability factor, by pressing the "Coordinates” button and after
entering the coordinates of the two sites connected by the link. You may also specify the height of the antennas
form ground level.

By pressing the "View" button (visible after opening the coordinates section by pressing the coordinates button) you
may see the path profile showing the line of site and Fresnel zone situation.

m

Also in the path profile page you may click on the "planning support” link at the bottom of the screen to send your
design to Netronics support and check their ideas about your link design.

You may give it a try now! for more information please check the Help file accessible by pressing the help button.

NetStream 5x100 - 200 Link Budget NetStreem 5x36 - Link Budget
Band | 5.720-6.845 GHz FCCAC Integrated ||
Product

Series MetStream 5x200 [

Channel Bandwidth 20 MHz [ ] / [Aue [

Tx Power 13 dBm [-8-18]

Antenna Type +3dB

Antenna Gain Site A Site B dBi

Radio Cable Loss Site A Site B dB

EIRP 44 dBm/ 25.1 Watt

Fade Margin dB

Rate 130 Mbis (2 x B4-QAM 0.83) j Adaptive b

Expected RSS / Fade Margin  -54 dBm

Min 0.1 Km /0.1 Miles

Range Max 15.4 Km / 9.5 Miles

Required/Climate 10 Km : J
EthemetOnly [ ]

Type

Services

Ethemnet Throughput 88.5 Mb/s (48.5 Mb/s Full Duplex)

9 Meter / 30 Feet
Installation Antenna height for LOS 7 Meter / 23 Feet (0.6 Fernel)
2 Meter / 7 Feet (Boresight clearance) N
4 n »
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Spectrum View

What is Spectrum View?

The Link Manager Spectrum View utility is an RF survey tool designed to support the link
installation prior to full link service activation. The tool provides comprehensive and clear
spectral measurement information enabling easier, faster and better quality installations.

You can view real-time spectrum information, save the spectral information and view
retrieved spectral information from historic spectrum scans.

NetStream spectrum measurement and estimation algorithms are designed to show accurate
information accommodating variations in frequency, temperature and interference power and at the
same time overcoming anomalies that tend to occur in high interference environments.

Running Spectrum View in Installation Mode

To launch Spectrum View, go to the Link Manager main window menu and click Tools
| Spectrum View.
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Spectrum View = e
4 5 — w SRS a0 = - _E
File  View Actions Help
4 . R
Start Analysis Stop Analysis Restart Analysis Timeout | Show Site  Show Antenna Close
Antenna A Antenna B
-45 -45
-B0 T 1 -50
-85 & 9 55 4
60 T 9 60 +
- -85 E - -85 4
g g
T 0T No Dats Available T -0 7 No Data Available
= =
| 3 75 T g s 1
& 4
-80 1 -80 f
-85 + B -85
-0 E -90 ¥
-85 T ] -85
-100 -100
Fregquency (MHz) Frequency (MHz)
-45 -45
-50 1 -50 4
-B5 T ] -85 I
-60 T ] -60 +
- -85 T 1 - -85
[ £
% -0+ No Data Available % -0 T No Data Available
P T
| g 1 3 75
] ]
M & g1 [ [ * -s0 4
-85 & E -85 4
I o0 + E o0
| 85 I E 95 4
-100 -100
| Frequency (MHz) Frequency (MHz)
‘- Selected/ACS B Scanned 3 Barred 1 Mot Scanned Current Channel ‘
»

Figure 27-1: Starting the analysis

To obtain a spectrum analysis:

1. Use the Timeout button to set the maximum time for the analysis. The default is
120 seconds.

2. Click Start Analysis. Since the anlysis will drop the link for its duration as set in 1,
you are asked for confirmation:

Spectrum View k I-""_J

The link will be dropped until expiry of the timeout period
l % oruntil the Stop button is used, whichever earlier.
Do you want to continue?

L —— — 4

3. Click Yes. After a few moments, the first results for the managing site appear:
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File View Actions Help
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Figure 23-2: Site A (managing site) done

The over-the-air site takes a little longer:

<
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-

- W

i Spectrum View
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Figure 27-3: Site B (over- the-air site) done, showing current channel

The analysis complete when the Start Analysis button reverts to green. It never runs for
longer than ten minutes and you may stop it any time by clicking the red Stop Analysis

button.

If you are using a high resolution licensed band, the Stop Analysis button works

=i,

5

g

— timeout value is not too high.

differently: It will halt the analysis of the managed site (Site A), but it will not halt
analysis of the over-the-air site (Site B).You should therefore ensure that the

The results for the over-the-air site are displayed after the link is re-established

regardless of whether the analysis completes by itself or was stopped.
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Understanding the Spectrum View Display

Information Displayed

Figure 27-4 shows an annotated display taken from a live link.

Max power

Start Stop Restart e T
spectrum spectrum spectrum Site view - Close
analysis analysis analysis selection A window
button button
s Spectrum View
Stark Analysis ¢tan Show Site . Show Antenna | Close
Antenna A Antenna B
45 -45
0 3| Spectrum E 50 Spectrum
** Feceived in Site| o ** Treceived in Site
_ il Aantenna A _ =t Aantenna B o
& & T
] B 70
o g g 2 75 I "—‘..._____-
| & w0 & -80
; -85 e -85
-80 N -80
:’:ﬂ I "“ .l|||||||| IIIIII [ _f;ﬂ i ""II il 11 !
PiHEEETEHCEEBRUUTEREEEES R9EC0B3EERBRECRBEBREEBEE
Frequency [MHz] Frequency [MHz)
(Time Stamp:01/07/2009 16:4051) [Time Stamp: 01/07/2003 16:4051)
o Spectrum E o Spectrum
%5 Treceived in Sif ] %5 treceived in Site Current operational
- o3| B antenna A | ~i| Bantenna B channel (height
3 70 % 70 according to RSS, width
g § .o __—1 according to occupied
|-t e s channel BW)
o~ -85 -85
;‘ 50 Ay .90 OO}
# g + St
The spectrum is & YN YrEyreryys eRfegad ; RE W Yy yrryyl ) 2
. | R BBEEEEEGUEEGOHEEEGREE RS0 0\3EECEREEdBEEREEREE
measured in i Frequency [MHz] Frequency [MHz
Spectrum channels| (Time Stamp:01/07/2009 16:4155) [Time Stamp: 01/07/2003|16:4155)
of SMHz 1 Average EE Selected/ACS Available {Radars Free) adars Detefpted E W Scarjned
) Max I3 Bared Not Scarfed urrent Charel
/ [ \
Channel Radars
Channel R Channel detected Channel Scanned
selected el free from e barred by e
for ACS for ACS radars N regulation
For DFS bands

Figure 27-4: NetStrem Spectrum View - annotated display

From Figure 27-4 above, you can see that the Spectrum View provides clear information
including:

e Spectral measurement for each of the 4 receivers that make a NetStream link (two sites x

two antennas per site)
e Spectral power measurements in 5 MHz channel granularity
e Current, average and maximum power per channel
e Indication of
0 channels free from radars
0 channels with radars detected
0 barred channels (for DFS bands)
e Indication of scanned and un-scanned channels
e Indication of channels selected for ACS

e Notation of the current operational channel of the NetStream link

Average power

Last power
measurement
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e Time stamp of the last spectrum scan

e Further, it supports zoom capability, selective view of antennas and sites constituting the
link and selectable detail level

Changing the Display

Moving the mouse anywhere over one the display areas changes it to a cross hair. The mouse may
then be used to select an area for zooming, or to enable a right-click System menu.

Selecting a rectangle and clicking will zoom the channels below it to full panel width:

Antenna A

Poter (d B )

SR HEEEEEHEEN =i =1
EEEEEEEEEEEEEEEEE%@@%@E&E
Fraquancy {MHz)

(Tima Stamp: 1022015 5:53:04 PM)

Figure 27-5: Selecting an area of interest to zoom with the right mouse button down

e T ——

File  View Actions Help
| u G . B '
Start Analysis Stop Analysis Restart Analysis Timeout | Show Site  Show Antenna Close
Antenna A Antenna B
-5 T -5 T
55 3 -
50 3 B
55 E
i PR
2 5 ] 2 o]
P Pe]
55 B
-0 |
EgE S
-100 3 -100 3

= 5 [ &
Fraquancy (MHz) Fraquancy (MHz)
|Tima Stamp: 1303/2013 5:33:04 PM] {Tims Stamp: 1340272015 5:33:04 PM)

Pover [dBm )
Pover [dBm )

5 [ [ 5 5 & & = 5
uency (MHz) uency (MHz)

Frag Frequancy
(Tima Stamp: 130212013 5:35:04 PM} (Tima Stamp: 13022015 5:35:04 PM)

W Sclected/ACS @ Scanned I Bamed 1 Mot Scanned Cument Channel |
| [1[}

Figure 27-6: Requested section zoomed

The zoom can be reversed using the System menu obtained by right-clicking any of the Spectrum
View display panels. It also offers display variations such as maximum, average and current power
per channel.
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Antenna A
5 ; . . T
= SaveImage As..
-.5:l =
- Show Point Values
E -7 Show Max
% == Show Average
<f| 2 -3
& Show DFS Info
-85
. Show Current Channel
-#5 LUn-Zoom
-100
= Undo All Zoom,/Pan
5 = -
F LL
{Tima stamr;':] ??Ingzinsszzlsa:m PM]

Figure 27-7: Spectrum View System menu
Here are two examples:

If you click Show Max, each panel will show the peak values recorded during the analysis:

Antenna B
-25 L L — T T T T T — r T T r T T L |

Poter[dEm )

FESIdHEEE SEHEE R 22 2%
EEEEEEEEEEEEEEEEEH%@%%E&E
Fraquancy {MHz)

{Tima Stamp: 200022013 12:57:23 PM)

Figure 27-8: Effect of setting Show Max

If you click Show Average, each panel will show the average values recorded during the analysis:

Antenna A
-"_E T T T T T T T T T T T T T T T T T T T T T T

Poter (d B )

FESSHAEEEE EEEEN = =1
EEEEEEEEEEEEEEEEE%@@%@E&E
Fraquancy {MHz)

{Tima Stamp: 20022015 12:57:23 PM]

Figure 27-9: Effect of setting Show Average
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Restricting the Panels to be Displayed

Click View for further viewing options:

Do

File Actions  Help
Show Site 3
Start Ar Show Antenna p oot
E Show Max Alt+ M ——
£
4 ¥ Show Average Alt+ 4
- Show DF5 Info Alt+D
E :E ¥ Show Current Channel Alt+E
- 5 = Restore Window Defaults  Ctrl+R
-F
a5 §

Figure 27-10: Further viewing options
If for example you want Antenna A only, the resulting display will look like this:
I e et

File View Actions Help

u |4 £

Start Analysis Stop Analysis Restart Analysis Timeout

o |

Close

@4
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.55 3
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0 3
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uency {MH
{Tima stmmqm%m é]:ﬂ:zsm]

|- SelectediACS B Scsnnad [ Mot Scannad Currant Channell

L)

Figure 27-11: Antenna A selected

Saving a Spectrum Analysis

Your analysis can be saved in a CSV (comma separated values) text file. Use the Files | Save
menu item in the usual way.
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The Spectrum View information is logged as part of the Diagnostics Information to improve link and
system diagnostics and remote support. It can be retrieved from the Link Manager menu using Help
| Get Diagnostic Information.The Spectrum View values in dBm, are noise-floor (NF) relative.

Here is an extract from a saved Spectrum View, imported to MS Excel:

Table 27-1: Spectrum View - Site A

Spectrum View - Site: A
Average Average
s Is L?st Scan Last NF- Last NF- NE- NE- Max NF- Max NF-
Scanned Timestamp AntennaA AntennaB AntennaA AntennaB AntennaA AntennaB

5735 TRUE 20/02/2013 12:57 -89 -91 -90 -92 -89 -91
5740 TRUE 20/02/2013 12:57 -89 -92 -91 -93 -89 -92
5745 TRUE 20/02/2013 12:57 -90 -92 -91 -93 -90 -92
5750 TRUE 20/02/2013 12:57 -90 -92 -91 -93 -90 -92
5755 TRUE 20/02/2013 12:57 -90 -92 -91 -93 -90 -92
5760 TRUE 20/02/2013 12:57 -90 -92 -91 -93 -90 -92
5815 TRUE 20/02/2013 12:57 -92 -94 -92 -95 -91 -94
5820 TRUE 20/02/2013 12:57 -92 -94 -93 -95 -92 -94
5825 TRUE 20/02/2013 12:57 -92 -94 -93 -95 -92 -94
5830 TRUE 20/02/2013 12:57 -92 -95 -93 -95 -92 -95
5835 TRUE 20/02/2013 12:57 -92 -95 -93 -95 -92 -95
5840 TRUE 20/02/2013 12:57 -92 -95 -93 -95 -92 -95
Rx Power - AntennaA: -54
Rx Power - AntennaB: -58
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Table 27-2: Spectrum View - Site B
Spectrum View - Site: B

Average Average
e Is LE.ISt Scan Last NF- Last NF- NE- NE- Max NF- Max NF-
Scanned Timestamp AntennaA AntennaB e —— TETER AntennaA AntennaB

5735 TRUE 20/02/2013 12:57 -90 -91 91 -92 -90 91
5740 TRUE 20/02/2013 12:57 -90 -91 91 -92 -90 91
5745 TRUE 20/02/2013 12:57 -90 -91 91 -92 -90 91
5750 TRUE 20/02/2013 12:57 -90 92 91 -93 -90 92
5755 TRUE 20/02/2013 12:57 -90 92 91 -93 -90 92
5760 TRUE 20/02/2013 12:57 -90 -92 91 -93 -90 92
5765 TRUE 20/02/2013 12:57 91 -92 92 -93 91 92
5810 TRUE 20/02/2013 12:57 92 -94 -93 -94 92 -93
5815 TRUE 20/02/2013 12:57 92 -94 -93 -95 92 -94
5820 TRUE 20/02/2013 12:57 92 -94 -93 -95 92 -94
5825 TRUE 20/02/2013 12:57 92 -94 -93 -95 92 -94
5830 TRUE 20/02/2013 12:57 92 -94 -93 -95 92 -94
5835 TRUE 20/02/2013 12:57 92 -94 -93 -95 92 -94
5840 TRUE 20/02/2013 12:57 92 -95 -93 -95 92 -95
Rx Power - AntennaA: -55
Rx Power - AntennaB: -58

Management Integration

Spectrum view information is supported in WBB’s MIB and can be used by external Network

Management applications.
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The Web Interface

What is it For?

The Web Interface (WI) enables you to carry out basic link management functions using a Web
browser. It is an easy way to rapidly configure and setup a link.

It may be used to -
e Establish a link on a minimal basis for Ethernet only
e Check link parameters and make basic changes
e View the link Inventory

e Inspect the Recent Events logs

Who Needs it?

I”

The WI is a tool for technicians to “quick instal
use the WI to install a link for Ethernet service.

a link with minimum effort. The technician may

It may also be employed by a user for a quick look at current operating parameters and the Recent
Events logs. If the link was previously installed using the Link Manager, then the WI monitor
window will also show TDM services.

How it Works?

Suppose that you have Site A (managing computer) on IP address 192.168.1.101 and Sit B (over-the-
air) on IP address 192.168.1.102, you would simply point your browser to either of these addresses

and log on as shown below. As far as the WI is concerned, the site to which you log on becomes the

managed site and the other site is “seen” as the over-the-air site regardless of the site to which you
are physically connected.

What it Provides?

The WI provides an Installation/Configuration wizard as well as site configuration dialogs.
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Prerequisites

Hardware

You need a regular LAN connection between a managing computer and one of the link ODUs. The
WI is available for NetStream 100 and NetStream 5x50 ODUs at release level 2.6.00 or later.
Software

Your computer should have at least version 6 of MS Internet Explorer. The Web interface also works
with other browsers such as Mozilla Firefox version 3 and later.

Technical Background

You should be familiar with the concepts underlying the Link Manager and preferably with the
Manager itself.

Special Considerations Working with the WI

Advanced Configurations

For setup configurations using features such as HSS, TDM service, VLAN and QoS, you will need to
use the Link Manager.

More on how WI Works
User Interface Considerations

Most standard Windows based Wizards have Next, Back and Cancel buttons on each Wizard
window. Typically a Wizard does not commit your input until you complete it. You can always “back
out” from the Wizard, abandoning your input by using the standard Cancel button. The Web
Interface Wizard works differently:

| [ ] 192.168.1.101 x I

Change Bandwidth - Link: TPSF_BTT

Please select a bandwidth from the list below:

Previous

Refresh

Figure 28-1: Web interface - A typical Wizard window

Netronics NetStream Family System Manual 356



Scope of this Chapter Chapter 28

Suppose that the Wizard window illustrated in Figure 28-1 is your current window. Then -

e |t you use Save & Next, it first commits the data on the current window before moving to
the next one.

e If you return to the previous window with the Previous button, it does not commit the
current window

e If you exit the Wizard using the Monitor button, the current window is not committed, but
prior commits are not undone.

Major implications of these differences will be pointed in Caution messages below.

Operational Effects

Several WI functions cause temporary sync loss. Typically, changing the number of antennas falls
into this category. These cases will be pointed out in Warning messages.

Some Working Tips
You can:

® |ogontoaODU on the default IP address of 10.0.0.120/8, set the Link ID and IP address
instead of using the Link Manager as in Chapter 25. Unlike the latter method, you need
to reset the ODU to see the change in the Web Interface.

® Change the operating Band of an ODU instead of using the Link Manager as in Chapter 22. If
you do, always change the band of the physical over-the-air site first, so that you do not lock
yourself out of the link.

® |nstall/configure a link to work with Ethernet only.

® | ook at Recent Events for either site

Drop back to Installation mode without losing installed TDM services
You cannot:

® Change default Tx power

® Configure MIMO/Diversity

® Manage TDM services

® Manage HSS

® Manage other features such as GSU (when supported), MHS, Ethernet Ring, VLAN, QoS
® Perform Software upgrade

Be very careful:

Using this tool if your link is providing customer service which may not be interrupted with sync-
losses

Never:
Leave your browser unattended while in Installation mode - and then forget to return!

Scope of this Chapter

The remainder of this chapter is divided into three sections: Logging on, Link Configuration and
Installation and Site Configuration.
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Logging on

Chapter 28

To use the Web interface, simply point your browser to the IP address of the site to which you are

connected.

IB 192.168.1.101

x|

Welcome

Figure 28-2: Web interface - Log on

The User Name and Password are respectively, admin and netman as used for Telnet access.
You must click the Log In button to effect entry to the WI.

The Main Window

IB 192.168.1.101
]

TPSF_BTT

Link ID

EBG_ 205613
34

Monitor

Configure

RSS [dBm]

Logout

Remote

Services

Ethernet + 16 X
E1

EST Throughput
[MB/s]

Channel BW
[MHz]

20

RX [Mb/s]

0.0

0.0

Frequency
[GHz]

5820

TX [Mb/s]

0.0

0.0

Band

Figure 28-3: Web interface - Main window

5.730-5.84
5 GHz FCCAC

IP Address

192.168.1.101

192.168.1.102
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The main window shows a subset of the link operating parameters. The A and B buttons open
Site Configuration for Site A and Site B respectively. The Configure button opens a Configuration
Wizard.

% For the purposes of illustration, we are using a link with 16 E1 ports
ﬁ;?e configured. The reason for doing this will become apparent below.

Getting in to Installation Mode

Under certain circumstance you may be better off working in Installation mode, particularly if you
want to change the Operating Band or Operating Channel. To this end, click the managed site
button (A here), Air Interface and then Installation Mode. Figure 28-3 changes:

. EBG 205613 —————— - L -

Figure 28-4: Web interface - Main window, Installation Mode

Using the Configuration Wizard

> To configure a link using the Configure Wizard:

1. Start the Wizard by clicking the Configure button. The System page is displayed:

| |1 192.168.1.101 x |

System - Link: TPSF_BTT

Link ID: 'EBG_20561334 |
Link Name: ' TPSF_BTT |
Local Site Name: [A ]
Remote Site Name: [B ]

Figure 28-5: Web interface - Configuration System window

The similarity to the corresponding Link Manager Configuration Wizard panel is quite
intentional. The fields have the expected meanings. The Refresh button will revert your
changes to the previous values provide you have not used the Save & Next button.

2. The second Wizard panel configures the Operating Channel settings:
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i 3.Under Install Mode, these four fields may take a default values which you
g }‘T} should change
Ca%t‘bn e Commits are carried out as soon as you click Save & Next
_J | ] 192.188.1.101 XI
Channel Setting - Link: TPSF_BTT M

~ Previous =

Save &
Next

Figure 28-6: Web interface - Configuration Channel settings

The only thing you may change here are the operating channels for ACS or none. If you
make any changes, as soon as you click Save & Next, the link will immediately be reset to
effect them. In Installation Mode, you may change the Operating Channel:
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Figure 28-7: Web interface - Installation Channel settings

You may select additional channels for ACS or none by using the All or None buttons or
alternatively, manually selecting channels by clicking them. Suppose that you choose

these:
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You will receive the following advisory notice:

applied immediately upon clicking Save and Next, and

Changing Operating Channels (for ACS) in either Configuration or Installation mode is
Wa;ng is accompanied by a short sync loss.

3. The next wizard panel displays antenna types and Tx power:

Ilj 192.168.1.101 x

Antenna & TX Power - Link: TPSF_BTT M

Previous

Save &
Next

Refresh

Figure 28-8: Web interface - Antenna settings

The only fields that you can change here are the antenna types. (Required Tx power may
become available for modification in a future release.)

4. Suppose that you change the Site A antenna type to single:
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Antenna Connections: [ External ] .Previous

Antenna Type: \Dual v

TX Power (per radio) [dBm]: Undefined
TX Power (system) [dBm]: Dual q

4

Refresh |

il

You are asked for confirmation. Click OK:

You are about to change ODU paramernters.
This process may last several seconds.
The =ystem will enter irto Installation Mode.

Do you wwant to continue’?

Ok l ’ Cancel ]

5. Accept the next browser initiated confirmation:

Wieh Server is unavailable.
Check your connection!

|:| Prevent this page fram creating additional dialogs

The WI displays the following advisory message:

Flease wait while system applies changes. .
Yol will be redirected to next page when operation completes.

This operation leaves the link in Installation mode, where it remains until

e completion of the Wizard. The link then reverts to normal Active mode.
Warning

The next page - Change Bandwidth, is displayed:
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I | 192,181,101 x I

Change Bandwidth - Link: TPSF_BTT M

Previous

" Save& |

Next

-

Refresh .3

Figure 28-9: Web interface - Channel Bandwidth settings

6. For this example, leave the Bandwidth as is, and click Save & Next. Here is the result:

ID 192,168.1,101 XI

Monitor M

Configure Logout

TPSF_BTT Remote
EBG_205613

RSS [dBm] -55 -53
T —

Ethernet + 10 X ST Throughput
E1 ,E [MB/s] 4.9 4.9

20 RX [Mb/s] 0.0 0.0

Channel BW
[MHz]
Frequency
[GHz]

5.820 TX [Mb/s] 0.0 0.0

5.730-5.84
Band 5 GHz FOC/IC IP Address 192.168.1.101 | 182.168.1.102

The most obvious indication that something has changed is the reduced number of
available E1 channels (from 16 to 10) reflecting the drop in link capacity due to the
antenna change. Less obvious is the Estimated Ethernet Throughput, which has dropped
from 17.5 Mbps to 4.9 Mbps on both sides of the link.

7. For the purpose of illustration we revert the link to dual antennas at both sites and run
through the Configure Wizard again. Get to the last panel, Change Bandwidth:
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il:'_?l 192,168.1.101 XI

Chapter 28

Change Bandwidth - Link: TPSF_BTT

Previous

" Save& |

. Next

Refresh

8. Change the Channel Bandwidth to 40 MHz. (It is supported by the link regulation in use.)
Click Save & Next. The following advisory message is displayed:

Changing the Channel bandwidth drops the link into Installation mode, and it

Warning

remains so after completing the Wizard.

After a few moments you are shown the main window:

IB 192.168.1,101 x

Monitor

TPSF_BTT

Link ID EBG—310561 s RSS [dBm]

Logout

-54

-54

. EST Throughput
Services Mone [MB/s]

0.0

0.0

Channel BW
[MHz] 40 RX [Mb/s]

0.0

0.0

Frequency
[GHz] 5820 TX [Mb/s]

0.0

0.0

5.730-584
Band 5 GHz IP Address
FCCAC

192.168.1.101

192.168.1.102
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You are in Installation mode! The link is up, but services are stopped. You must
“walk” through the Install Wizard again, changing nothing. This will revert the link
@ to Active mode with all services enabled. If you do not do
Warning this, you will have to re-configure your services in the usual way, using the Link
Manager.

Here then, is the final result:

| |7 192.168.1.101 x |

Monitor w

Link ID el 32405613 RSS [dBm]

Ethernet + 16 X EST Throughput

Services E1 [MB/s]
Channel BW
[MHz]
Frequency
[GHz]

40 RX [Mb/s] 0.0 0.0

5.820 TX [Mb/s] 0.0 0.0

5.730-5.84
Band 5 GHz FCC/IC IP Address 192.168.1.101 | 192.168.1.102

Figure 28-10: Web interface - Configuration completed

Observe the dramatic increase in the Estimated Ethernet Throughput (from 17.5
Mbps to 73.5 Mbps on both sides of the link.)

Site Configuration

General

Site specific parameters may be managed by clicking the appropriate site button. There are some
differences between what you may do with the managed site (A here) and the over-the-air site (B
here). If you click the site A button, you are shown the System window. Common to all of the Site
Configuration windows is the button menu:

Figure 28-11: Web Interface - Site Configuration button menu

The blue button indicates the currently active window. We will describe in detail each of the button
menu items below.

On the right hand side of each Site Configuration window ia pair of action buttons:

Netronics NetStream Family System Manual 366



Site Configuration Chapter 28

Figure 28-12: Web Interface - Site Configuration action buttons

Save commits the current window. If you made changes but prefer to revert them to their original
values, use the Refresh button.

Refresh will revert to the last saved values or the original values if Save was not

% used. If you changed anything outside the WI with the Link
— Manager or any other network management tool, Refresh with update the
Note WI.

System

I | ] 192.168.1.101 x I

Configuration - A

System Air Interface Inventory Management Other

000:03:02:36 | [ddd:hh:mm:ss] Refresh

Recent
Events

Figure 28-13: Web Interface - Site Configuration System window

In this window, the Name, Contact and Location fields may be changed. Location is the site name
(A). if you click Recent Events, the site A ODU Recent Events list is displayed:
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1|j 192.168.1.101

=

Chapter 28

Event | 09/01/2005
00:00:00

2 | Critical 83{?,"0{%%"5
3 Normal | G000
B
S
e pmE

Recent Events - A

Radio Link - Out of
Sync. The reason is:
Device reset
Management port status
changed to connected -
100Mbps/Full Duplex
Management port status
changed to
disconnected

TDM Service - Alarm.
The reason is: Service
is closed

The time was set to:

THU SEP 01 00:00:00
2005

e o

ODU is ready

Radio Interface

Management Port on
Odu

Management Port on
Odu

i [®

Figure 28-14: Web Interface - Site Configuration Recent Events list

From here, you are returned to the Wl main window (Monitor button).

If you open the Site Configuration window for site B (over-the-air), the Recent Events button is
missing. To sse the Recent Events list for site B, you must log on to site B. You may do it by simply
opening up another browser window or tab, concurrently with the site A tab.
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Air Interface

I | ] 192.168.1.101 x |

Configuration - A M

Air Interface Inventory Management

EBG_20561334
5.820

b

@ Refresh

Installation | Antenna &
Mode TX Power

Figure 28-15: Web Interface - Site Configuration Air Interface

The only editable field is the Buzzer state. The three buttons at the bottom are fully functional and
should be used with care:

Installation Mode
This button places the link in Installation mode: Services are stopped.
Change Band

Change Band should be used with care. It is not available on the Air Interface window of the over-
the-air site (B). Again, you must create a separate session to use it on B.

To change Band for a Link:

1. Log On to the over-the-air site (B).
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Band Description Install Frequency

2412-2.462 GHz FCC/IC

5.000-5150 GHz Universal

5.150-5.335 GHz Universal

5.260-5.340 GHz FCC/C

54855710 GHz FCC

54855710 GHz IC

5.475-5.720 GHz Universal

5.730-5.845 GHz FCC/IC

5.740-5.835 GHz MII

5.740-5.950 GHz Universal

5.835-5.865 GHz WPC

2. Chose the required band and save. You will lose contact with site B.

3. Repeat the process for site A. The link will re-sync using the newly chosen band in
Installation mode.

4, Re-install the link.

Antenna & Tx Power

The Antenna and Tx Power window is for information only.

HD 192.168.1.101 xu

Antenna & TX Power - A

External

Refresh

Figure 28-16: Web Interface - Site Configuration, Antenna details
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Inventory

The Inventory display is for information only, and has separate panels for the ODU and IDU:

Property Property

Product: Rack mount IDU Product: B/FC/50-0E00

Lan: 2 HW Version: 5]

Trunks: 16 SW Version: 2.6.00_b2830_May 2 201

External Alarm 10: - MAC Address: 00:15:67:41:b2:05

HW Version: 3 Serial Number: PFC580E500000123

SW Version: 2.6.00_b3805_Apr 10 201

Serial Number: 7C16200000000073

Figure 28-17: Web Interface - Site Configuration, Inventory

Management

The Management window may be used to change the site IP Address, Subnet Mask and Default
Gateway. In addition, you may define Trap Destinations.
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ID 192,168.1.101 x
[

Configuration - A M

System Air Interface Inventory Management

192.168. 1 .101

Refresh

IP Address

Figure 28-18: Web Interface - Site Configuration, Management

You can use the WI Management feature to set up set up directly connected ODUs with IP
addresses other than the default (10.0.0.120/8). Further you can make changes within an existing
network. But always change the over-the-air site first, so that you do not lock yourself out of the
link.

Other

Here you may change the Ethernet ports configuration:
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HD 192.168.1.101 XI

Monit
Configuration - A

System Air Interface Inventory Management

Current

100rMbps/FLUll Duplex

100Mbps/Full Duplex

100rMbps/FLUll Duplex

Figure 28-19: Web Interface - Site Configuration, Ethernet ports configuration

You may change the mode for LAN 1 and LAN 2 only:

Current

100Mbps/Full Duplex

T100Mbps/Full Duplex

100Mbps/Full Duplex 10Mbps/Half Duplex
10Mbps/Full Duplex
100Mbps/Half Duplex
100Mbps/Full Duplex
DISABLE

Figure 28-20: Web Interface - Site Configuration, Ethernet ports configuration, detail

Here is the corresponding situation for a link using GbE support:
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Current

1000Mbps/Full Duplex

1000Mbps/Full Duplex

100Mbps/Full Duplex

Figure 28-21: Web Interface - Site Configuration, Ethernet ports configuration with GbE

Notice that under GbE support, the ODU port mode is also configurable. Here is the Monitor panel

for the GbE link:

TPSF_BTT

Link ID

EBG_205613
34

RSS [dBm]

Services

Ethernet

EST Throughput
[MB/s]

Channel BW
[MHZz]

40

RX [Mbis]

0.0

0.0

Fregquency
[GHz]

5820

TX [Mb/s]

0.0

0.0

Band

5.730-5.84
5 GHz
FCC/C

IP Address

192.168.1.101

192.168.1.102

Figure 28-22: Monitor panel for NetStream 5x200 link, using Ethernet only and GbE support

Note the 200 Mbps aggregate throughput in both directions.

Netronics NetStream Family System Manual

374



Product Reference

Netronics NetStream Family System Manual 375



Netronics NetStream Family System Manual 376



Technical Specifications

Scope of these Specifications

This appendix contains technical specifications for the major link components appearing in this
User Manual. They are correct at the date of publication, but are intended for general
background only. The latest authoritative and most up to date technical specifications are
available as Data Sheets obtainable from Netronics Customer Service.

In any event, Netronics reserves the right to change these specifications without notice.

Max
Series Throughput Services Notes
(Mbps)

NetStream 100 200 16 E1/T1
Capacity (Net Aggregate FD) NetStream 10 20 3Elor4Tl

NetStream 50 50 16 E1/T1

IDU-NetStream RM or
NetStream PDH 10 16 E1/T1 DT, no PoE
NetStream 5x50 50 8 E1/T1 SFF embedded
antenna
Range Up to 120 km / 75 miles
Radio Modulation 2x2 MIMO-OFDM (BPSK/QPSK/16QAM/64QAM)
Adaptive Modulation & Coding Supported
Automatic Channel Selection Supported
Diversity Supported
Spectrum View Supported
Duplex Technology TDD
Error Correction FECk=1/2,2/3,3/4,5/6
Rate — Dual Antenna [Mbps] @
20MHz CBW 13 26 39 52 78 104 117 130
Rate - Single Antenna [Mbps] @
20MHz CBW 6.5 13 19.5 26 39 52 58.5 65
Modulation BPSK QPSK 16QAM 640QAM
FEC [k=] 1/2 1/2 3/4 1/2 3/4 2/3 3/4 5/6
Max Tx Power [dBm] for 4.8 — 6 GHz 25 24 21 19 18
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Max Tx Power [dBm] for 2.4 GHz

26

25

24 24 21

20

(BRS)

Max Tx Power [dBm] for 2.5 GHz

See Tabl

e 24-3

Sensitivity (dBm) @BER <10e-11@
20MHz CBW

-88

-81

-77 -72 -70

-67

Encryption

AES 128

Supported Bands

The bands shown below are supported by Netronics products. Both the bands and related Channel

Bandwidths are product dependent.

B?Qf,‘, Regulation Freq?xzc:csI::nge (“(,.:S}N DFS? Compliance (Notes)
(GHz)

2.3045-2.4745 5
2.302-2.477 10

23 Universal No N/A (Supported CBW product dependent)
2.297-2.482 20
2.287-2.492 40
2.4095-2.4645 5
2.407-2.467 10

2.4 FCC/IC No FCC 47CFR, Part 15, Subpart C and IC RSS-210
2.402-2.472 20
2.392-2.482 40
2.4095-2.4745 5
2.407-2.477 10

2.4 ETSI No ETSI EN 300 328 (Supported CBW product dependent)
2.402-2.482 20
2.392-2.492 40
2.4965-2.6925 5

2.5 FCC BRS 2.494-2.695 10 No FCC 47CFR, Part 27, Subpart M (BRS/EBS)
2.489-2.700 20
3.4105-3.4825 5

3.4 ETSI 3.408-3.485 10
3.403-3.490 20
3.4775-3.6025 5

3.5 ETSI 3.475-3.605 10 No ETSI EN 302 326-2 (Nominally, 3.5 GHz ETSI)
3.470-3.610 20
3.5975-3.7025 5

3.6 ETSI 3.595-3.705 10
3.590-3.710 20
3.4755-3.6495 5

IC 3.473-3.652 10 No IC RSS-192

3.468-3.657 20
3.2975-3.8025 5

3.5 Universal 3.295-3.805 10 No N/A
3.290-3.810 20
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3.6505-3.6745 5
FCC/IC 3.650-3.675 10 No FCC Part 90 Subpart Z and IC RSS-197 (Restricted)
3.650-3.675 20
4.3975-5.0025 5
4.4 Universal 4.395-5.005 10 No N/A
4.390-5.010 20
4.8075-4.9025 5
4.805-4.905 10
4.8 Universal No N/A
4.800-4.910 20
4.790-4.920 40
4.9425-4.9875 5
FCC/IC 4.940-4.990 10 No FCC 47CFR, Part 90, Subpart Y and IC RSS-111
4.940-4.990 20
4.9 4.8975-5.0025 5
4.895-5.005 10
Universal No N/A
4.890-5.010 20
4.880-5.020 40
4.9975-5.1525 5
4.995-5.155 10
5.0 Universal No N/A
4.990-5.160 20
4.980-5.170 40
5.150 —5.350 10
ETSI Yes ETSI EN 301 893
5.150 — 5.350 20
5.1475-5.3375 5
5.1
5.145-5.340 10
Universal No N/A
5.140-5.345 20
5.130-5.355 40
5.2525-5.3475 5
5.255-5.345 10
5.2 FCC/IC Yes FCC 47CFR, Part 15, Subpart E and IC RSS-210
5.255-5.345 20
5.255-5.345 40
5.475-5.720 10
ETSI 5.475-5.720 20 Yes ETSI EN 301 893
5.475-5.720 40
5.4775-5.7175 5
5.480-5.715 10
FCC/IC Yes FCC 47CFR, Part 15, Subpart E and IC RSS-210
5.480-5.715 20
5.480-5.715 40
5.4 5.4725-5.7225 5
5.470-5.725 10
Universal No N/A
5.465-5.730 20
5.455-5.740 40
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5.4775-5.7175 5
5.480-5.715 10
IC Yes IC RSS-210
5.480-5.715 20
5.480-5.715 40
5.725-5.875 10
ETSI Yes ETSI EN 302 502
5.725-5.875 20
5.7275-5.8475 5
5.725-5.850 10
FCC/IC No FCC 47CFR, Part 15, Subpart C and IC RSS-210
5.725-5.850 20
5.725-5.850 40
5.7375-5.8375 5
5.8
5.735-5.840 10
Ml China No MII China (Supported CBW product dependent)
5.730-5.845 20
5.720-5.855 40
5.8325-5.8675 5
5.830-5.870 10
WPC India No GSR-38 (Supported CBW product dependent)
5.825-5.875 20
5.815-5.885 40
5.7275-5.9525 5
5.725-5.955 10
5.9 Universal No N/A
5.720-5.960 20
5.710-5.970 40
5.6975-6.0525 5
5.695-6.055 10
6.0 Universal No N/A
5.690-6.060 20
5.680-6.070 40
5.895-6.4050 10
6.4 Universal No N/A (No products in WinPro)
5.890-6.410 20

The following Max Tx Power limitations apply to all products supporting the 3.5 GHz ETSI band:

Occupied Center Channel Max Tx Freauen
Sub-Band Frequency Mode Bandwidth Power & 9 KH i
GHz GHz MHz dBm S
3.403-3.490 3.413-3.480 17

3.470-3.610 3.480-3.600 Inactive 5,10, 20 23(7) 250
3.590-3.710 3.600-3.700 25(%#)

5
Note

(1) The 3.480 GHz frequency is overlapped, occurring in two different bands as

shown. If you wish to use the 3.480 GHz frequency, you should set Max TX

Power to 17 dBm.

Power to 23 dBm.

(¥) The 3.600 GHz frequency is overlapped, occurring in two different bands as
shown. If you wish to use the 3.600 GHz frequency, you should set Max TX
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Management Application (per link)

Link Manager
Web based manager for NetStream 5x50 and NetStream 5x200 series.

Protocol SNMP and Telnet
NMS WBB NMS
Environmental
Operating Temperatures ODU: -35°C to +60°C / -31°F to +140°F
= - - — -
Humidity 100% condensing, IP67 (totally protected against dust and against immersion
up to 1m)
Storage -40° to 85°C / -40°F to 185°F
Mechanical

ODU with Integrated Antenna

37.1/14.84(W) x 37.1/14.84(H) x 9.00/3.6(D) cm/in; 4.2 kg / 9.2 lbs including
Mounting Kit

ODU Connectorized (including SFF
antenna ODUs in NetStream 5x50
series)

18.0/7.2(W) x 27.0/10.8(H) x 5.5/2.2(D) cm/in; 3 kg / 6.6 Ibs including
Mounting Kit

Power

Power Feeding

Dual feeding, -20 to -60 VDC (AC/DC converter is available)

Power Consumption - alone

25W

Power Consumption with IDU

See IDU specifications, this Appendix

Safety
FCC/IC (cTUVus) UL 60950-1, UL 60950-22, CAN/CSA C22.2 60950-1, CAN/CSA C22.2 60950-22
ETSI/IEC EN/IEC 60950-1, EN/IEC 60950-22
EMC
FCC 17 CFR Class B, Part 15, Subpart B
ETSI EN 300 386, EN 301 489-1, EN 301 489-4
ICAN/CSA ICISPR 22Class B
r\S/NZS CISPR 22Class B

IDU-NetStream DT
TDM Interface

Number of ports

2 or no TDM port

Max ports usable by NetStream

Type E1/T1 configurable by Link Manager
Framing Unframed (transparent)
Timing ndependent timing per port, Tx and Rx

Standards Compliance

TU-T G.703, G.826

Line Code

E1: HDB3 @ 2.048 Mbps, T1: B8ZS/AMI @ 1.544 Mbps

Latency

Configurable 5-20 ms
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’mpedance

E1: 120Q, balanced, T1: 100Q, balanced

|litter & Wander

According to ITU-T G.823, G.824

Ilitter Buffer

itter Buffer configuration enabling a latency from 5ms to 16ms for interference
immunity confront

Clock Recovery Resolution

0.05ppb

Clock stability

POppm as clock master (crucial for wander requirements of cellular operators)

Ethernet Interface

Number of Ports

Type [10/100BaseT with Auto-Negotiation (IEEE 802.3u). Framing/Coding IEEE 802.3
Connector RJ-45

Line Impedance 100Q

VLAN Support Transparent

IMaximum Frame Size 2048 Bytes

Bridge

Layer 2, self-learning of up to 2047 MAC addresses (IEEE 802.1Q), hub/Bridge
kelectable mode

Latency

B ms (typical at 20 MHz Channel Bandwidth

Dry Contact Alarms

Dry Contact Alarms

U Inputs + 4 Outputs; Configurable by the Link Manager

ODU Interface

Connector RJ-45
Cable Outdoor CAT-5e cable; Maximum cable length: 100 m
Mechanical
Style Half 19” wall mounted or desktop
Dimensions P2cm(W) x 17cm(D) x 4.4cm(H)
Weight 0.5 kg/1.1 Ibs
Power
Power Consumption
With NetStream ODU <K 35W
Alone K SW

Power Feeding Options

110 — 240 VAC*; -20 to -60 VDC

Environmental

Operating Temperatures

0°C-50°C / 32°F - 122°F

Humidity

0% non-condensing

Storage

-20° to 70°C / --4°F to 158°F Humidity 95%
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Safety
TUV UL 60950-1, CAN/CSA C22.2 60950-1
EN/IEC 60950-1

EMC
FCC 17 CFR Class B, Part 15, Subpart B
ETSI EN 300 386, EN 301 489-4
ICAN/CSA-CEI/IEC ICISPR 22 Class B

IAS/ NZS

ICISPR 22:2006 Class B

IDU-NetStream RM

TDM Interface

Number of ports

16, 8, 4 ports or no TDM ports.

Max ports usable by NetStream

16 (model dependent)

Type E1/T1 configurable by Link Manager
Framing Unframed (transparent)

Timing ndependent timing per port, Tx and Rx
Connector RJ-45

Standards Compliance

[TU-T G.703, G.826

Line Code E1: HDB3 @ 2.048 Mbps, T1: B8ZS/AMI @ 1.544 Mbps
Latency IConfigurable 5-20 ms (default 8 ms)
Impedance E1: 120Q), balanced, T1: 100Q, balanced

Jitter & Wander

JAccording to ITU-T G.823, G.824

Jitter Buffer

itter Buffer configuration enabling a latency from 5ms to 16ms for interference
mmunity confront

Clock Recovery Resolution

0.05ppb

Clock stability

P0ppm as clock master (crucial for wander requirements of cellular operators)

Monitored Hot Standby Supported
Ethernet ports
Number of Ports D

10/100/1000BaseT with Auto-Negotiation (IEEE 802.3u). Framing/Coding IEEE

Type 802.3
Connector RJ-45
Line Impedance 100Q

SFP Interface

1 port, Type: Fast Ethernet

VLAN Support

Transparent

Maximum Frame Size

2048 Bytes

Bridge

Layer 2, self-learning of up to 2047 MAC addresses (IEEE 802.1Q), hub/Bridge

kelectable mode
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IDU-NetStream RM

Appendix A

Latency

B ms

=)

ry Contact Alarms

Dry Contact Alarms

U Inputs + 4 Outputs; Configurable by the Link Manager

ODU Interface

Connector RJ-45
Cable Outdoor CAT-5e cable; Maximum cable length: 100 m
Mechanical
Style [1U 19” Rack mounted
Dimensions 3.6 cm (W) x 21 cm (D) x 4.4 cm (H)
Weight 1.5 kg/3.3 Ibs
Power
Power Consumption
With NetStream ODU <35W
Alone <10 W

Power Feeding Options

Dual feeding, -20 to -60 VDC, AC Power Adapters available

Environmental
Operating Temperatures 0°C - 50°C / 32°F - 122°F
Humidity 0% non-condensing
Storage -20° to 70°C / --4°F to 158°F Humidity 95%
Safety
TUV UL 60950-1, CAN/CSA C22.2 60950-1
EN/IEC 60950-1
EMC
FCC ICFR47 Class B, Part 15, Subpart B
ETSI [EN 300 386, EN 301 489-4, EN 301 489-1
ICAN/CSA-CEI/IEC CISPR 22 Class B

IAS/NZS

ICISPR 22:2006 Class B

IDU-DT6 (Aggregation Unit)

Ethernet Interface

PoE Interfaces

6 x legacy mode PoE ports(10/100/1000 Mbps), up to 25 W per port

Ethernet Ports

D x RJ-45 PHY ports of 10/100/1000 Mbps Based-T Ethernet

LAN Interface Framing/Coding

EEE 802.3/U
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LAN Interface Line Impedance

100Q

LAN Interface Ethernet Mode

Auto-negotiation 10/100/1000

SFP Interfaces

D x SFP ports of 1000 Mbps (standard MSA)

IMAC Address Entries

Up to 1K MAC Address entries

IMaximal Frame Size

2048 bytes

Ethernet Latency

B3 ms

Mechanical
Dimensions 1U 19” Rack mounted, half width
Weight 0.8 Kg

Power

lnternal Power Consumption

< 15 W @ Maximal Power feeding

Power Feeding

14 VDC — 56 VDC, Dual redundant inputs. 3 pin female DC connector

Grounding Front panel grounding lug
Protection - DC input Line & Reverse Polarity protection
- PoE Ports over/under Current & over/under Voltage protections

Environmental

Operating Temperatures -40°C to 55°C / -40°F to 131°F

Humidity 90% non-condensing

Storage -40° to 70°C / -40°F to 158°F Humidity 95%
Safety

TUV UL60950-1, CAN/CSA-C22.2 No. 60950-1

ETSI/IEC EN/IEC 60950-1
EMC

FCC 47CFR Part 15, Subpart B, Class B

ETSI EN 300 386; 301 489-4; 301 489-1

CAN/CSA- AS/NZS

CISPR 22 Class B

GbE PoE Device - Indoor, AC

Electrical

IAC Input Voltage

100 - 240 VAC nominal, 90 - 264 VAC max range

nput Frequency

47 - 63 Hz

nput Current

2.0 A (rms) 115 VAC at Max. load
1.2 A (rms) 230 VAC at Max. load

Max. In-rush Current

30 A for 115 VAC at Max. load
60 A for 230 VAC at Max. load

Standby Power

0.5 W (Max) at 240 Vac
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DC Output Voltage

56 VDC

. Short circuit protection

Protection . Auto recovery
3 Over voltage protection
ndication Green led for normal operation
Interfaces
PoE output RJ-45 connector

POE to ODU Interface

Outdoor CAT 5e; Maximum cable length: 75 m for 1000BaseT or 100 m for 10/
100BaseT.

Ethernet input

RJ-45 connector

IAC input on device

Standard socket IEC320 C14 type

IAC cable

Variety of AC plugs available (see below)

Ethernet / ODU

'WBB RJ-45 connector

Ethernet LAN interface type

RJ-45, 10/100/1000BaseT Interface (Line Impedance -100 )

Mechanical
Case Plastic
Dimensions 16 cm (W) x 6.3 cm (D) x 3.33 cm (H)
\Weight 250 g

Environmental

Operating Temperatures

0°C to 40°C/32°F to 104°F

Humidity 90% non-condensing
Safety

ULCSA 60950-1, C22.2 No. 60950-1

ETSI/IEC IEC/EN 60950-1
EMC

ESD 61000-4-2

RS 61000-4-3

EFT 61000-4-4

Surge 61000-4-5

ICS 61000-4-6

DIPS 61000-4-11

EMI FCC part 15 class B, CISPR Pub 22 class B, AS/NZS CISPR 22 class B
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PoE Device - Outdoor, DC

Electrical

Input voltage range

-20 to -60 VDC (single input)

Output voltage

48 VDC /0.6 A

Power Consumption

0.5W (not including radio)

Protections

Differential — 15 KW
Common — 3 KW

Interfaces

Ethernet LAN interface type

RJ-45, 10/100BaseT Interface (Line Impedance -100 )

DC input 2 pins connector
ODU (PoE Port) RJ-45
Mechanical
Enclosure All weather cases
Dimensions 24.5 cm (H) x 13.5 cm (W) x 4.0 cm (D)
Weight 1.0kg/2.2 Ibs
Environmental

Operating Temperatures

-35° Cto 60° C/-31° Fto 140° F

Humidity Up to 100% non-condensing
Standards EC 60721-3-4 Class 4M5
P67
Safety

FCC/IEC/ CAN/CSA

Designed to meet 60950-1, 60950-22

EMC
ETSI Designed to meet EN 300 386; EN 301 489-1
FCC Designed to meet 47CFR Part 15, Subpart B, Class B
ICAN/CSA Designed to meet ICES-003 Class B
r—\S/NZS Designed to meet CISPR 22 class B
GSU
Configuration

IArchitecture

Outdoor Synchronization Unit; Including External GPS Antenna, HSS cable and
PoE device

GSU to PoE Interface

Outdoor CAT 5e cable; Maximum cable length: 100 m
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Lightning Protector Appendix A
Mechanical
Dimensions 4.5 cm (H) x 13.5 cm (W) x 4.0 cm (D)
Weight 1.0 kg/2.2 Ibs
Power
Power Feeding Power provided by PoE device
IMax Power Dissipation 10 Watt
Environmental
Operating Temperature Range £35°C to 60°C / -13°F to 140°F
Humidity Up to 100% non-condensing
Safety
EN/IEC Designed to meet EN/IEC 60950-1, 60950-22
EMC
FCC Designed to meet 47CFR Class B, Part 15, Subpart B
ETSI Designed to meet EN 300 386; EN 301 489-4; EN 301 489-1
ICAN/CSA-CEI/IEC Designed to meet CISPR 22-02
r—\S/NZS Designed to meet CISPR22 Class B
Lightning Protector
Electrical
Compatible Interfaces 10/100/1000BaseT
Data Rates Up to 1000 Mbps
Nominal Operational Voltage 48 VDC
Maximum Operational Voltage 60 VDC - 650 mA
Maximum Continuous current 1A
Impedance 90 to 110 Ohm
Connection type RJ45 CAT 5e STP (shielded)
Pin-out 8 wires + shielding
Pins Protected All pins protected
Response time <5 microseconds (with ODU)
Nominal discharge currents
Line to Line 500 A @ 8/20us
Line to Ground 2000 A @ 8/20us
Impulse Discharge Current
20000 A, 8/20 us |1 operation minimum
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Fast Ethernet CAT-5e cable repeater Appendix A

10000 A, 8/20 us > 10 operations

2000 A, 10/350 ps 1 operation

200 A, 10/1000 ps > 300 operations

200 A, 10/700 ps > 500 operations
Impulse Spark-over

DC Spark-over 20 % @ 100 V/s 150V

100 V/us 350V

1000 V/us 500 V

Capacitance <2 pF

DC Holdover Voltage 80V
Mechanical

Enclosure Metal

Connection to bonding Network Screw

Dimensions 150 mm

Weight 220 gram (0.22 Kg)

Environmental

Operating temperature -40°C to 60°C

Storage temperature -50°C to 70°C
Enclosure rating P67

Humidity 100% non condensing

Fast Ethernet CAT-5e cable repeater

Electrical
Compatible Interfaces 100BaseT
Data Rates Up to 1000 Mbps
Nominal Operational Voltage 48 VDC
[Maximum Operational Voltage 60 VDC - 650 mA
Current consumption 0.5A
Impedance 90 to 110 Ohm
Connection type RJ45 CAT 5e STP (shielded)
Pin-out 8 wires + shielding
Mechanical
Enclosure Metal
Connection to bonding Network Screw
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Antenna Characteristics Appendix A
Dimensions 150mm
Weight 220 gram (0.22 Kg)

Environmental

Operating temperature

-40°C to 60°C

Storage temperature

-50°C to 70°C

Enclosure rating

P67

Humidity 100% non condensing
Safety
TUv UL 60950-1, UL 60950-22, CAN/CSA C22.2 60950-1, CAN/CSA C22.2 60950-22
ETSI/IEC EN/IEC 60950-1, EN/IEC 60950-22
EMC
FCC CFR47 Class B, Part 15, Subpart B
ETSI EN 300 386, EN 301 489-4, EN 301 489-1

CAN/CSA-AS/NZS

CISPR 22 Class B

Antenna Characteristics

An antenna is the radiating and receiving element from which the radio signal, in the form of RF power, is

radiated to its surroundings and vice versa. The transmission range is a function of the antenna gain and

transmitting power. These factors are limited by country regulations.

The NetStream may be operated with an integrated antenna attached to the ODU unit, or with an

external antenna wired to the ODU via a N-type connectors. All cables and connections must be

connected correctly to reduce losses. The required antenna impedance is 50 Q.
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ODU-IDU Cable

The ODU-IDU cable is shielded/outdoor class CAT 5e, 4 twisted-pair 24 AWG terminated with RJ-45

connectors on both ends. A cable gland on the ODU side provides hermetic sealing.

The following table shows the connector pin out:

Table B-1: ODU-IDU RJ-45 Connector Pin out

Function Color IDU oDU
Ethernet (RxN) White/Green 1 1
Ethernet (RxT) Green 2 2
Ethernet (TxT) White/Orange 3 3
Ethernet (TxN) Orange 6 6
Power (+) Blue 4 4
Power (+) White/Blue 5 5
Power () White/Brown 7 7
Power () Brown 8 8

ODU/HSS Unit Connection Pinout

Table B-2: ODU/HSS Unit Connection Pinout

HSS
Color :jD:JS UNIT RJ-

45
White/Green 1 1
Green

Not connected

White/Orange
Orange 6 6
Blue 4 4
White/Blue 5 5

Wiring Specifications
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User Port Connectors

Table B-2: ODU/HSS Unit Connection Pin out (Continued)

HSS
Color gJDlllJS UNIT RJ-
45
White/Brown 7 7
Brown 8 8

User Port Connectors

LAN Port

The LAN 10/100BaseT interface terminates in an 8-pin RJ-45 connector, wired in accordance to

Table B-3.

Table B-3: Fast Ethernet Connector Pinout

Appendix B

Function Signal Pin
Transmit Data (positive) TD (+) 1
Transmit Data (negative) TD (-) 2
Receive Data (positive) RD (+) 3
Receive Data (negative) RD (-) 6

Trunk Ports - E1/T1 RJ45 Connector

The E1/T1 interfaces terminate in 8-pin RJ-45 connectors, as shown in Table B-4 below:

Table B-4: Trunk Ports - E1/T1 RJ45Pinout

Function Signal Pin
Transmit Data Tip TxTip 1
Transmit Data Ring TxRing 2
Receive Data Tip RxTip 4
Receive Data Ring RxRing 5

Hot Standby Port RJ-11

Table B-5: Hot Standby RJ-11 Port Pinout

Pin Pin

Signal Side Side
A B

HSB out 1 2

HSB in 2 1

Ground 3 3

Ground 4 4
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IDU (all models) Alarm Connector

IDU (all models) Alarm Connector

The IDU Alarm interface is a 25 pin D type female connector. Its pin out is listed in Table B-6.

Table B-6: IDU Alarm Connector (Dry Contact)

1/0 Description Pin
Input 1 Positive 14
Input 1 Negative 15
Input 2 Positive 16
Input 2 Negative 17
Input 3 Positive 18
Input 3 Negative 19
Input 4 Positive 20
Input 4 Negative 21
Output 1 Normally Open 1
Output 1 Common 2
Output 1 Normally Closed 3
Output 2 Normally Open 4
Output 2 Common 5
Output 2 Normally Closed 6
Output 3 Normally Open 7
Output 3 Common 8
Output 3 Normally Closed 9
Output 4 Normally Open 10
Output 4 Common 11
Output 4 Normally Closed 12

The figure below, shows how to connect external input and output alarms.

S

NGBt

1)

Use an external current limit resistor to limit the current at the output

Appendix B

relays to 1 Amp. Such resistor is not required if the equipment connected

to the IDU supports current limiting to 1 Amp.
The voltage of the input alarm must be within the range of -10 to -50
VDC.
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IDU (all models) Alarm Connector Appendix B

|IDU-C Alarms
Conneclor

= 10 to -50 VDC Alarm Voltage

- Corment L Reseion |[esSeral)
|| DO Power Souroe (exdmmal]

= ——
= -10 to -50 VDC Alarm Vaoltage

-

Figure B-1: Example for connecting the alarm connector
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DC Power Terminals Appendix B

DC Power Terminals

IDU-NetStream RM & IDU-NetStream DT

Table B-7: Terminal Block 3-pin -48 VDC

Function Pin

+ Right

Chassis Center

- Left
DC PoE

Table B-8: Terminal Block 2-pin -48 VDC

Function Pin

+ Right

- Left

Unbalanced Mode for E1 Interface

You may configure the E1 interface to unbalanced mode (75 ohm) using the Link Manager.

Figure B-2 shows an adapter cable for connecting devices with balanced E1 interface to the user
equipment with unbalanced E1 interface. The Y splitter cable includes one RJ-45 balanced connector
(left) and two unbalances BNC coaxial connectors (right).

Sl

=50

Figure B-2: Unbalanced E1 adapter cable (Y Splitter)

Figure B-3 provides a schematic:
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Unbalanced Mode for E1 Interface Appendix B

HE Haxy | 1
RXTip | 2 | $ o Rproive
Y I (GewENC)
TE Ry | 4
TR Tap i E'l,_) - = Vet
e | - [ Hed BIC)
ne |74
|z
Shick
= G

Figure B-3: Unbalanced E1 adapter cable (Y Splitter) - schematic

Table B-9: E1 Y Splitter Pin out for Unbalanced Mode

BNC Color Code RJ-45 Connector Pin
Connector
2 (NGND) 1,4,7,8
Red
1 (Center) 2
2 (NGND) 1,4,7,8
1 (Center) 5

The Y-splitter cable cannot be used as a balanced to unbalanced converter.
% The cable merely provides a physical interface conversion without any
— impedance matching. Some devices automatically detect cable insertion

Note and change the impedance internally
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Small Form-factor
Pluggable Transceiver

IDU-NetStream RM SFP Support

The Small Form-factor Pluggable (SFP) transceiver, is a compact, hot pluggable transceiver used in
communications applications.

The SFP transceiver technology allows almost any protocol converter implementation with
seamless integration to a standard Ethernet switch.

The IDU-NetStream RM supports SFP transceivers to provide and support several network
applications.

Any standard Fast Ethernet (FE) SFP transceiver can be plugged into the IDU-NetStream RM. These
SFPs support various Ethernet interfaces. For example a fibre optic interface can be used to support
long fibre distances.

In addition, System on SFP transceivers can be used, supporting a protocol converter concept. The
main application for such SFP transceivers is TDM over Ethernet providing E1/T1 or E3/T3 over full
duplex Ethernet Remote Bridge

The following table provides a few SFP types that can be used with the IDU-NetStream RM:

Table C-1: SFP Type and Interface description

SFP Type Interface Description

100baseT/1000baseT 100BaseT,1000BaseT IEEE 802.3, UTP CAT 5
100baseFX/1000baseFX Multimode fiber-optic (MMF) link spans up to 2km long
100baselLX/1000baselLX Single-mode fiber optic (SMF) links pans up to 10km
100baseBX/1000baseBX SMF single-strand link spans up to 10 km or 40 km
E1/T1/FE E1/T1 with 100 M

E3/T3/FE E3/T3 with 100 M

E1/T1/GBE E1/T1 with 1000 M

E3/T3/GBE E3/T3 with 1000 M
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External Alarms

External Alarms Specification

The IDU-NetStream RM and new style IDU-NetStream DT support external input and output alarms
through a standard DB25 pin female connector (see page B-375 for pin out details).
Input alarms

The input alarms are raised by events from external equipment, such as a fire
warning, door open or air conditioner failure. They are user defined.

Output alarms

Output alarms are generated through dry contact relays to indicate various
system events such as sync loss or disconnection. An alarm is raised if at least one
of the conditions in one of the tables below, is met.

IDU-NetStream RM and new style IDU-NetStream DT Alarms

Table D-1: IDU-NetStream RM/DT - Output Alarms Description

Alarm Description Alarm On Conditions Alarm Off Condition

. Link is down
Output 1 Air interface Alarm 3 Link in installation mode Link is up or equipment alarm is ON

. Link authentication problem

. 3 Built in Test (BIT) error Both ODU and IDU are in operational
Output 2 Equipment Alarm )
. No connection to the ODU state
Output 3 Service Alarm at Site B N/A Permanently off
Link i d ithout fail
Output 4 Power Failure at Site B Link Loss due to Power Failure at Site B Ini1s up or down without power tailure

indication within the last two seconds
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IDU-NetStream RM and new style IDU-NetStream DT Alarms Appendix D
Table D-2: IDU-NetStream RM - Input Alarms Description

Alarm Descriotion Alarm On Alarm Off

a L Conditions Condition
Input 1
Input 2 ] f
User Defined Voltage in range Voltage > 0VDC

Input 3 External Alarm -10 to -50VDC

Input 4
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Setting Antenna
Parameters

Antenna Issues

The choice of Tx Power, antenna gain and cable loss (between the radio and the antenna)
determines the EIRP and is affected by such considerations as radio limitations and regulatory
restrictions.

Before proceeding to antenna installation details, the following background information
should be considered:

About Single and Dual Antennas

Each NetStream ODU has two radio transceivers (radios). The radios make use of algorithms that
utilize both MIMO and Diversity resulting in enhanced capacity, range and link availability. The
number of antennas (i.e. radios) used is determined by user configuration and by automatic
system decisions, explained below.

Dual Antennas at the Both Link Sites

When using dual antennas at both sites (single dual-pole antenna or two single-pole antennas) you
can choose between MIMO Mode and Diversity Mode.

MIMO Mode

Under this mode, the system doubles the link capacity. At the same time, it keeps the same rate
and modulation per radio as was used with single antenna, thus increasing capacity, range and
availability.

For example with a dual antenna NetStream can transmit at modulation of 64QAM and FEC of 5/6
and get an air rate of 130 Mbps, compared to 65 Mbps with single antenna.

To work in this mode, each antenna port must be connected to an antenna, the RSS level in both
receivers should be balanced and a minimal separation between the antennas must be maintained.
(For example, by using dual polarization antennas a cross polarization separation is attained).

Upon selecting Antenna Type as Dual, NetStream automatically selects this mode and doubles the air
rates.
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About Single and Dual Antennas Appendix E

Link Manager indicates a case of unbalanced RSS between the two antennas.

Diversity Mode

Diversity Mode uses two antennas to improve the quality and reliability of the link. Often, there is
not a clear line-of-sight (LOS) between transmitter and receiver. Instead the signal is reflected along
multiple paths before finally being received.

Each such “bounce” can introduce phase shifts, time delays, attenuations, and even distortions that
can destructively interfere with one another at the aperture of the receiving antenna. Antenna
diversity is especially effective at mitigating these multi-path situations.

This is because multiple antennas afford a receiver several recordings of the same signal. Each
antenna will be exposed to a different interference environment. Thus, if one antenna is undergoing
a deep fade, it is likely that another has a sufficient signal. Collectively such a system can provide a
robust link.

Antenna diversity requires antenna separation which is possible by using a dual-polarization
antenna or by two spatially separated antennas.

Use Diversity instead of MIMO in the following situations:

e When the system cannot operate in MIMO Mode

e When one of the receivers has high interference compared to the second receiver (i.e. the
system is “unbalanced”)

e When you achieve higher capacity in Diversity Mode than in MIMO Mode

e When high robustness is of importance and the capacity of Diversity Mode is sufficient (up to
25 Mbps full duplex)

Single Antennas at Both Sites

By selecting a single antenna at both sites, the ODUs operate with a single radio that is connected
to the ANT 1 connector. The second radio is automatically shut down.

Single at One Site, Dual Antennas at the Other

In this mode one of the sites uses the ODU with a single antenna while the other site uses the ODU
with a dual antenna.

The advantages in this mode in comparison to using a single antenna in both sites are doubled
total Tx Power and additional polarization and/or space diversity (depending on the polarization of
installed antennas).

The air rates used in this mode are same as when using single antennas in both sites.
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Considerations for Antenna Parameters

Table E-1 summarizes the situation:

Table E-1: MIMO - Diversity settings

Number of Max Full
Antennas
Mode Duplex
site A Site B Capacity
MIMO 50 Mbps
2 2
Diversity | 25 Mbps
2 1 25 Mbps
1 2 25 Mbps
1 1 25 Mbps

The rates used by NetStream are shown in Table E-2 below:

Table E-2: NetStream Air rates

Air-Rate [Mbps]

Antenna Modulation FEC L 0

CBW CBW
Single BPSK 1/2 6.5 13.5
Single QPSK 1/2 13 27
Single QPSK 3/4 19.5 40.5
Single 16QAM 1/2 26 54
Single 16QAM 3/4 39 81
Single 64QAM 2/3 52 108
Single 640AM 3/4 58.5 121.5
Single 640AM 5/6 65 135
Dual BPSK 1/2 13 27
Dual QPSK 1/2 26 54
Dual QPSK 3/4 39 81
Dual 16QAM 1/2 52 108
Dual 16QAM 3/4 78 162
Dual 64QAM 2/3 104 216
Dual 64QAM 3/4 117 243
Dual 64QAM 5/6 130 270

Considerations for Changing Antenna Parameters

Let:

Appendix E

max Available Tx Power denote the maximum Tx Power practically available from an ODU. (It
appears as Tx Power per Radio.)
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Considerations for Antenna Parameters Appendix E

maxRegEIRP denote the maximum EIRP available by regulation. It will be determined by three
factors:

(3) per band/regulation

(4) per channel bandwidth

(5) antenna gain

maxRegTxPower denote the maximum regulatory Tx Power for the equipment, also having regard
the above three points.

Then, the following relationship must be satisfied:
maxAvailableTxPower min(maxRegEIRP o (%)
— AntennaGain + CableLoss maxRegTxPower)

The Tx Power (per radio) indicates the power of each radio inside the ODU and is used for Link
Budget Calculations. The Tx Power (System) shows the total transmission power of the ODU and is
used to calculate the EIRP according to regulations.

To see the relationship between Tx Power (radio) and Tx Power

(system), note that dBm =10 log 1gmilliWatt so that if you
double the power in milliWatts (for two radios) then dBm will

increase by 10 log 102 3.
— The Max EIRP level will be automatically set according to the
@ selected band and regulation.
Notes The EIRP level is the sum of the System Tx Power and the Antenna
Gain minus the Cable Loss.

The Max EIRP level will be automatically set according to the
selected band and regulation.

The EIRP level is the sum of the System Tx Power and the Antenna
Gain minus the Cable Loss.

The inequality (*) above is always satisfied by the system in accordance with the relevant
regulation.

The precise relationship between the items in inequality (*) is as follows:

e Required Tx Power (per radio) will be adjusted down to the lesser of the value entered and
maxAvailableTxPower

e Tx Power (system) is maxAvailableTxPower + 3 (for 2 radios)

e Max EIRP is maxRegEIRP.
e EIRP is maxAvailableTx Power + Antenna Gain - Cable Loss
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Regional Notice: French
Canadian

Procédures de sécurité

Généralités
Avant de manipuler du matériel connecté a des lignes électriques ou de télécommunications, il est

conseillé de se défaire de bijoux ou de tout autre objet métallique qui pourrait entrer en contact
avec les éléments sous tension.

Mise a la terre

Tous les produits NetStream doivent étre mis a la terre pendant I'usage courant. La mise a la terre
est assurée en reliant la fiche d'alimentation a une prise de courant avec une protection de terre. En
outre:

e La cosse de masse sur |I' IDU-NetStream RM doit étre constamment connectée a la
protection de terre, par un cdble de diametre de 18 AWG ou plus. Le matériel monté sur
rack doit étre installé seulement sur des racks ou armoires reliés a la terre

e Une ODU doit mise a la terre par un cdble de diamétre de 12 AWG ou plus

e Il ne doit pas y avoir de fusibles ou d'interrupteurs sur la connection a la terre
De plus:

e |l faut toujours connecter la terre en premier et la déconnecter en dernier
e |l ne faut jamais connecter les cables de télécommunication a du matériel non a la terre

e |l faut s'assurer que tous les autres cables sont déconnectés avant de déconnecter la terre

Protection contre la foudre

L'utilisation de dispositifs de protection contre la foudre dépend des exigences réglementaires et de
I'utilisateur final. Toutes les unités extérieures NetStream sont congues avec des circuits de limitation de
surtension afin de minimiser les risques de dommages dus a la foudre. NetStream conseille I'utilisation
d'un dispositif de parafoudre supplémentaire afin de protéger le matériel de coups de foudre
proches.
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Précautions de sécurité pendant le montage de ODU Appendix F

Matériel supplémentaire requis
L'équipement requis pour l'installation du matériel est le suivant:

e Pince a sertir RJ-45 (si un cable pré-assemblé ODU/IDU n'est pas utilisé)

e Perceuse (pour le montage sur mur seulement)

e (Cables de terre IDU et ODU

e (Clef13mm (%)

e (Cable ODU - IDU si non commandé (type extérieur, CAT 5e, 4 paires torsadées, 24 AWG)
e Colliers de serrage

e Ordinateur portable avec Windows 2000 ou Windows XP.

Précautions de sécurité pendant le montage de ODU

Avant de connecter un cable a I'0ODU, la borne protectrice de masse (visse) de I'ODU doit étre
connectée a un conducteur externe protecteur ou a un pyloéne relié a la terre. Il ne doit pas y avoir
de fusibles ou d'interrupteurs sur la connection a la terre.

Seulement un personnel qualifié utilisant I'équipement de sécurité approprié doit pouvoir
monter sur le pyléne d'antenne. De méme, l'installation ou le démontage de ODU ou de pylénes
doit étre effectuée seulement par des professionnels ayant suivi une formation.

Pour monter I'ODU:

a. \Vérifier que les supports de fixation de I'ODU sont correctement mis a la terre.

b. Monter 'unité ODU sur le pyléne ou sur le mur; se référer a la Installation sur
pylone et mur au dessous.

c. Connecter la cable de terre au point de chassis sur I'ODU.
d. Relier le cable ODU-IDU au connecteur ODU RJ-45.

e. Visser les presses-étoupe de cables pour assurer le scellement hermétique des
unités ODU.

f. Attacher le cdble au pyléne ou aux supports en utilisant des colliers classés UV.

g. Répéter la procédure sur le site distant.

@ Ne pas se placer en face d'une ODU sous tension.
Prudence

Connecter la terre a IDU-NetStream RM

Connecter un cable de terre de 18 AWG a la borne de masse de I'appareil. L'appareil doit étre
constamment connecté a la terre.

Installation sur pylone et mur

L' ODU ou I'O-PoE peuvent étre montés sur un pyléne ou un mur.

Netronics NetStream Family System Manual 405



Précautions de sécurité pendant le montage de ODU Appendix F

e Les appareils sont prévus pour étre installés par un personnel de
service.
Les appareils doivent étre connectés a une prise de courant avec une
e protection de terre.
Le courant CC du IDU-NetStream RM doit étre fourni par l'intermédiaire
e d'un disjoncteur bipolaire et le
diamétre du cable doit étre de 14 mm avec un conduit de 16
Prudence mm.

Contenu du kit de montage ODU

Le kit de montage ODU comprend les pieces suivantes:

e une grande clame (voir Figure F-1)
e une petite clame (voir Figure F-2)
e un bras (voir Figure F-3)

e quatre visses hex téte M8x40

e deux visses hex téte M8x70

e quatre rondelles plates M8

e trois rondelles élastiques M8

e deux écrous M8.

Figure F-1: grande clame Figure F-2: petite clame Figure F-3: bras

Montage sur un pyléne
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Figure F-4: Montage sur un pylone
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Montage sur un mur

Kit dinstailation
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Montage d'une antenne externe

L'antenne externe optionnelle peut étre montée sur un pyléne.

Contenu du kit de montage d'une antenne externe
Le kit de montage d'une antenne externe comprend les piéces suivantes
e Douze rondelles plates
e Huit rondelles élastiques
e  Huit écrous hex
e Quatre boulons
e UnsupportenU
e Unsupport a pivotement
e Deux courroies de fixation en métal

Pour installer une antenne externe sur un pyléne:

1. Attacher le support en U a l'arriére de I'antenne en utilisant quatre rondelles plates, quatre
rondelles élastiques et quatre écrous hex.

2. Attacher le support a pivotement au support en U en utilisant huit rondelles plates, quatre
rondelles élastiques, quatre écrous hex et quatre boulons.

3. Passer les deux courroies de fixation par les fentes verticales dans le support a pivot-ement.
4. Attacher I'antenne au pyléne en utilisant les deux courroies de fixation .

Ajuster l'inclinaison nécessaire en utilisant I'échelle angulaire et serrer tous les boulons et écrous
a la position requise.
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