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Safety and Regulatory Notices

The following are mandatory notices forindtat G A 2y YR 2LISNI GA 2y 2F 9|
70GHz Wireless Backhaul Link. Indications appearing here are required by the
designated government and regulatory agencies for purposes of safety and compliance.

General

Do not install or operate this System in theepence of flammable gases or fumes. Operating
any electrical instrument in such an environment is a safety hazard.

European Commission

This product has been designed to comply with CE markings in accordance with the
requirements of European Directive 198FC.

This product has been designed to comply with the requirements of European Directives.

This equipment must be permanently earthed for protection and functional purposes. To make a
protective earth connection, use the grounding point located on thist&n ODWsinga
minimumamount of IL6AWG grounding cable or accorditaglocal electrical code

This apparatus is intended to be accessible only to authorized personnel. Failure to prevent
access by unauthorized personnel will invalidate any approvahdivehis apparatus.

This product is in full compliance with the following standards:

1 RF EN 302 218 1.3.1

T EmMC EN 301 489

I safety IEC 60950

I Operation EN 300 019-4 Class 4.1E
I sStorage EN 300 014-1 Class 1.2
I Transportation EN 300 0194-2 Chss 2.2
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About this Document

This document is the Installation and User Mant& NJ § KS 90 KSNJ | dZf MHAAn
Wireless Link.

Audience

This document assumes a working knowledge of wireless backhaul platforms and their
operating environments.

This document isntended for use by all persons who are involved in planning, installing,
configuring, and using the EtherHaul system.

Conventions

The following conventions are used in this document in order to make locating, reading,
and using information easier.

Special Attention

Hint:
Informs you of a helpful optional activity that may be performed at the current
operating stage.
U
Note: ) ] ) .
A\ Provides important and useful information.
Caution:

Describes an activity or situation that may or will interrupt normalragien of the
® EtherHaul system, one of its components, or the network.

Text Conventions

Italicized text is used to reference sections or chapters in this
document. In many cases, references use clickable hypertext links
that enable immediate access to referenced objects.

Document References

Command Input Monospace text is used to help delineate command line user input
or text displayed in a command window.
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1 Introduction to the EtherHaul® 1200 System

{ A1 f dzQa 9 (i KSNJI icldss, higleapasity Poand fadio@HatNiMdk 5 ddlly
lowers the cost of wireless and Ethernet backhaul. The system is uniquely based on an
all-silicon design thatesults in fewer components, greater reliability, and pricing that is
up to 80% less than comparable radio systems. Operating in the uncongested and
inexpensive licensed 716 GHz and, TCO (total cost of ownership) is reduced even
further to the lowest n the industry.

The following are just some of the highlights of the EtherHaul 1200 system:

Operates in the licensed, uncongested, and inexpensivé&/GHz band

Carriergrade Gigabit Ethernet radio

Revolutionary akiliconbased design, resultingingh A Yy Rdza G NBE Qa f 2¢Sai

Priced at as little as on&fth the cost of available wireless radio alternatives

=A =2 =4 =4 A

Green design providing for extremely low power consumption, small form
factor, and easy installation

9 Perfect wireless backhaul solution for mobileevators, business service
providers, and enterprises

This chapter provides a brief overview of the EtherHaul 1200 system, its features, and
its specifications, including:

I System Applications
Main Features
Functional Description
Licensing

Management

=2 =4 =4 -4 A

Technical Specifications
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Figure 1-1 EtherHaul 1200 System

System Applications

Wireless Backhaul for 2G, 3G, 4G, LTE, and WiMAX Networks

High-capacity Gigabit Ethernet backhaul at the lowest TCO in the industry enables
mobile operators to provide datintensive services profitably and reliably.

)l

EtherHaul 1200 uses the uncongested and interferefree licensed Bband
71-76 GHz wireless spectrum, enabling fast and efficient frequency and
network planning and deployment. As a bonus, licensing registration
processes for this band are cheaper, simpler, and quicker.

With 1 Gbps throughput, the EtherHaul 1200 radio futym®ofs the
backhaul network to meet the growth in demand for data capacity from 4G,
LTE, and WiMAX installations.

Carrierclass EtherneprovidesQoS and OAM with standardssed support
for ring, mesh, and multi addrop topologies, assuring resiliency and high
availability.

90 KSNI I dzf ™ H-awateoSomeghahish Mfteréntiates between
multiple services, guaranteeing efficient transpofttoning, signaling, voice,
video, web surfing, and more.

Advanced timing over packet handling (SyncEk, IEEE 1588) enables migration
to packetbased backhaul.

EHINSTO02, Issues.0
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9 All-outdoor unit eliminates cdocation fees and costs associated with indoor
installations, and Bables fast deployment at any cdlite.

I Low power consumption delivers 80% energy savings.
EtherHaul

N\ L EtherHaul
%) & {i
\ 2/ (

i) 2G[3G/4G
Access

- | . Transport h
Cell Sites E\; Network -]

Aggregation Node BSC/RNC/SAE-GW

BSC/RNC Site

Figure 1-2 Wireless Backhaul for 2G, 3G, 4G, LTE, and WiMAX Networks

Ethernet Wireless Backhaul for Business Sees and Enterprise Connectivity

A low cost, high capacity Ethernet wireless solution enables you to rapidly extend your

fiber reach beyond your existing fiber footprint or to expand your enterprise network.

I EtherHaul 1200 operates in the licensedd&nd71-76 GHz wireless
spectrum, with significantly lower licensing fees and simpler and quicker
licensing registration processes, for rapid service deployment.

I 1 Gbps throughput delivers enough capacity to support voice, video and high
speed data services.

T EKSNI I dzt& mMuHnnQa FRGFIYOSR / F NNASNI 9G4 KSNYySi

differentiated QoS, maintaining diverse SLAs for multiple services and
customers.

9 934 KSNJI I dzf-outslaorrunit@kminhtésfthe need for a dedicated indoor
cabinet and enables rapid rebiut with minimal site preparation.

T 9GKSNI I dzf mMuHnnQa T SNR F224LINAYd YR FfSEA:

deployment in any urban, business, or residential environment.

 964KSNI I dzf mMHnnQa €26 LI2gSNI O2yadzyliiizy Syl

supplies, connectig the radio with a single cable for both power and data.
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Figure 1-3 Wireless Backhaul for Business Services and Enterprise Connectivity

1.2 Main Features

{A1fdzQad 9GKSNI I dzft ™MHAN emmtesNSliedewdbaral O1 KI dzf NI RA
spectrum, which provides clear technological and economical advantages over the

existing lower frequency bands. Taking advantage of the new spectrum, the EtherHaul

1200 enables easy migration to support Gigabit throughput, enaldperators to

SYKIyOS o0lFlYyRGARGK OF LI OAlGe 2y I -opding | & &2dz -
daisychain, ring, and mesh configurations, the EtherHaul system offers carrier class

availability and services.

The following are some of the main featurektbe EtherHaul 120Qavailability of
features depends on platform)

All-Outdoor Packet Eband Radio
I Operates in the licensed 716 GHz Band
I Up to 1 Gbps throughput
I Asymmetric capacity configuration
9 High gain narrow bearmwidth directional antenna
9 Low laency
Highest Spectral Efficiency inllEand Spectrum
Y 250 MHz, 500 MHz channel bandwidth

I Advancednitless/errorless Adaptive Bandwidth, Coding and Modulation
(ABCM) for a large dynamic range

91 Configurable center frequency across the entire band
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Carrier Ethenet Inside:

)l

= =4 =4 A

l

Integrated Gigabit Ethernet switch
Advanced bandwidttaware QoS capabilities
Advanced service management and OAM
SyncEand optimized transport of IEEE 1588

Ring, mesh, and Link Aggregation (1+1, 2+0) for carrier class availability and
resiiency

Standardbased for seamless integration into existing networks and multi
vendor interoperability

Seamless software upgrades to MPLS, IP, and beyond

Carrier Grade:

)l
)l
)l

CLI, SNMP, or wetased local and remote management
Extremely high reliability withigh MTBF

Designed for ultrdow MTTR without the need for antenna realignment

Green Design:

1
1
1

Zerofootprint, all-outdoor, extremely light weight
Ultra low power consumption

Standard IEEE 802.3at Power over Ethernet (PoE)

Quick and Easy Installation

1
1
1

Rapidand flexible deployment
Preciseantennaalignment

Minimal site preparation

Security

1
1

Advanced AES encryption and security

Narrow and secure beaswidth
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1.3 Functional Description

The EtherHaul 1200 systetonsists of amutdoor unit (radio link unit and antenna)

CLK1 CLK2

AUX RSSI

FLASH SDRAM
lemo

5
oac H——
Modem & Packet PLL-VCO RX/TX
et |, I Proc ®— swich [
ADC  |4eH—

.
Packe_t g
e D fe— —

m bee Baseband ASIC

t

Figure 1-4 EtherHaul 1200 Functional Block Diagram

RFIG{ A1 fdzQad AYyGSaINI GSR {AfAO2Y DSNMIGHA dzY 6 { A DS

Modem/Baseband ASIG{ A { f dzQ&d Y2RSYkol aSoldgnRFEC{ L/ Ay Of dzF
engines and Synchronous Ethernet support.

Network Processor, The network interface consists of two integrated 100/1000
Ethernet MAC I/F. The block is suitable for both copper and fiber interfaces by using the
external PHY.

The networking enginés the heart of the high speed bridge/router function. The engine
receives packets from both Ethernet interfaces and from the modem. It is responsible
for proper forwarding between these three ports.

Host processor (integrated with the network processar)The general purpose host
processor controls the system, and the antenna alignment system. The processor is
integrated with standard peripherals such as memory controller, communication I/F,
WD, GPICand motor controller.

Antennac{ A | f do@signed jSrioviative antennas designed for best price
performance ratio

1.4 Licensing

TheEtherHaul 120@rovides foreasy migration to support Gigabit throughput, enabling
2LISNF G2NB (2 SyKIyOS o0l yYRoARGKas@élla#taGding e 2y |
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features and capabilities according to their networks evolutiovisu can order the
following EtherHaul 1200 software (capacity steps and feature availability depend on
your platform):

9 Datarates

9 Layer 2 networking capabilitiegDAMand Resiliency.
9 Synchronizabn ¢ Synchronous EthernetTU-T G.826)
9 Encryption

Vlan configuration and ProvidéBridge settings capabilities are enabled by default and
do not require a license.

The software licenses are serial number dependent.

15 Management
You can manage an EtherHd00 system using a Wdbased Element Management
System (Web EMS) or a Command Line Interface (CLI). The CLI is compatible with SNMP.
Advanced network features must be managed using the CLI.

The EtherHaul system features a wide range of buoiihdicatols and diagnostic tools
for advanced OAM functionality. The system is designeen@blequick evaluation,
identification, and resolution of operating faultSeeEtherHaul Diagnostiosn
pagel40.
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1.6 Technical Specifications

For detailed technical specifications please refer to the datasheet.
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2 Installing the EtherHaul 1200

This chapter describes how to install and perform the basic setup for EtherHaul antenna
outdoor units (ODUSs) in an EHaul wireless network, including:

9 Preparing the Site

EtherHaul 1200 Package Contents
Unpacking the EtherHaul 1200
Required Tools

Preparing for Installation

Mounting the EtherHaul 1200
Connecting the Cables

Aligning the Antenna

=2 =4 =4 =4 4 4 5 A

Performing Initial System Setup

Note:  The instdlation and maintenance of the EtherHaul 1200 link should only be done
service personnel who are properly trained and certified to carry out such activit

2.1 Preparing the Site

Carefully select and prepare each EtherHaul ODU site to make deviceatistadind
configuration as simple and troublieee as possible. During site selection and
preparation, always consider the losigrm needs of both younetwork and your
applications.

2.1.1 Physical and Environmental Requirements

Each EtherHaul ODU site shouldhate to the following requirements:
I There must be a clear, unobstructed linésight between ODU nodes.

I The EtherHaul ODU must be mounted on a fixed, stable, permanent
structure. A reinforced steel mounting pole is required, with a diameter
measuring from2-4 inches (510 centimeters).

Caution:
Do not mount the EtherHaul device on a structure that is temporary or easily mc
® Doing so may result in poor service or equipment damage.

I The EtherHaul ODU must be mounted in a site that is easily accessible t
authorized personnel, and only authorized personnel.

9 Operating Temperature -45° + +55°C
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2.1.2

Relative Humidity O to 100%
Maximum Altitudeg 4,500m
Ingress Protection RatinglP67

Cabling Requirements

Ensure that your power connection cable matches thieelBtiaul power
connector pinouts. Sed-igure2-3 for the DC power connector piout
diagram.

Install the EtherHaul ODU where network connections and optional power
cabling are ready for operation and easily acdalss

All cabling connected to the ODU should be outdgoade, with UV
protection.

Use a 2wire cable (1418 AWG) to connect the power supply to the ODU.

Outdoor Cat5e cables terminated with RJ45 connectors should be used.
Shielded cables and connect@iould be used.

In order to protect indoor equipment, surge protection circuits must be
installed on all copper cables (DC and Ethernet) on their entrance to the
building.

Install the EtherHaul ODU in a location where proper electrical outdoor
grounding igeadily available. Typically, the grounding connection is
attached directly to the mounting pole. If not already present, then suitable
structure-to-earth grounding connectionmust be created before
installation.Ground the ODWisinga minimum quantity of 16AWG
groundingcable or accordingp local electrical code.

Improper electrical grounding can result in excessive electromagnetic interferen

Note: electrical discharge.

& Siklu will not be held responsible for any malfunction or damage in the ehahthe

ODU is not properly grounded.

EtherHaul 1200 Package Contents

AnEtherHaul 1200ink consists of two ODUs and two mounting assemblies.

The EtherHaul 120packagencludes the following components:

Package Description Quantity

EtherHaul 1200 ODJ

EtherHaul 1200 ODU (including antenna and radome) 1

Connecting Cable AlWeather Shells 3
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Package Description Quantity
Unit Grounding Cable (90 cm) 1
DC Cable Terminal Block Connector 1

EtherHaul 1200
Mounting Assembly

EtherHaul 1200 Mounting Assembly 1

You must exanme all EtherHaul package contents carefully upon arrival. If a component
is missing or damaged, contact your EtherHaul distributor before attemptingstall
the equipment.

2.3 Unpacking the EtherHaul 1200

When you unpack the components of the EtherHaul@,20is important to use care so
as to avoid damagingr scratching the antenna radome

9 Do not touch the radome when unpacking the ODU.

9 Do not rest the ODU face dovar touch the radomelt is crucial to prevent
contact between the radome and other object

2.4 Required Tools
Ensure that you have the following tools with you when performing an EtherHaul
installation:
I standard handheld digital voltage meter (DVM) with probes
Standard operend wrench, 13 millimeter
Philips screwdriver (medium size head for grding connection)
8mm Allen key for ODU installation with 2ft antenna
Cable ties (for securing network and optional power cables)

Cutter

=2 = 4 =4 4 A

Cable labeling

2.5 Preparing for Installation

I EtherHaul units must be installed in pairs, working with two techniciang. On
technicianmust belocated at each node, in order to align and calibrate each
antenna ODU with its remote node pair for best performance.

I The expected receive signal strength for each antenna ODU (read from the
DVM) must be calculated prior to installati, based on the network link
budget.
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Calculating the expected RSSI:

RSSI =P+ Gnu ¢ LFS Attam + Gant2

Where:
1 Pych 5! Q®&oweérktypically +5dBm)
i Gantlc Gain of antenna 1 (in dBi)
i Gant2¢ Gain of antenna 2 (in dBi)
1 LFS; Loss of Free Spage92.45+20*Log (B*Fei)+
- D-Link distmcein Km
- F¢Frequency in GHz)
9 Attam ¢ Attenuation due toAtmospheric gases (~0.5dB/Km)= O,
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2.6 Mounting the EtherHaul 1200

Note: These instructions are for mounting a system with a-tow antenna. For
instructions on mounting the EtherHaul 120@wa two-foot antenna, refer to
Appendix A: Install the ODU with Two Foot Antenna

Figure2-1 shows the components of the EtherHaul 1200 Mounting Assembly.

1. Unit Mounting Screws andBolts 6. Azimuth Adjustment Lock Bolts

2. Back Mounting Bracket 7. Elevation Adjustment Lock Bolts

3. Front Mounting Bracket 8. Azimuth Fine Adjustment Spew (+8")

4. Quick Release Plate (Attached to ODU) 9. Elevation Fine Adjustment Screw (+ 16
5. Quick Release Hoak 10. Elevation Screw Tension Band and Pin

Figure 2-1 EtherHaul 1200 Mounting Assembly Components

1. Prior to mountingunpack the mounting kit package and attach the tWoit
Mounting Screwgu ) to the Front Mounting Brackgiv ), securing them with
Mounting Bolts.

2. Assemble theBack ¢ ) Mounting Bracket to théront v ) Mounting Bracket
using ore bolt and separate therby about 120 degrees so that the Assembly
can to be attached to the mounting pole.

3. Place the Assembly on the mounting pole and rotate the Front and Back
Mounting Brackets to close the Assembly on the pole. Replace the Unit
Mounting Bolt that was removed.
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4.

10.

Ensure that both Front and Back Mounting Brackets are attached evenly to the
pole, and are completely level.

Use thel3mmopen wrench to tighten the nuts on both Unit Mounting Bolts.
Temporarily tighten the Unit Mounting Bolts atithstage to keep thenit from
moving freely.

By default, the ODU is delivered with the Quick Release Ptayes¢curely

attached in a vertical polazation If necessary, change the ODU pdationto

match the orientation of thee@mote ODU by removing the Quick Release Plate,
changing its orientation, and reattaching. For ease of reference, the markings

Gxé OGSNIAOFTOL FYR Gl & OK2NAIT 2y Glf o FNB
Examine the position scales of both the Azimuth Attjuent Lock Boltsz() and

the Elevation Adjustment Lock Bolfs ), found on the Front Mounting Bracket,

and ensure that they are positioned at 0 degrees (in the middle of the scale).

Position the Quick Release Hoolgs) (onto the top Elevation Adjustment tk
Bolt { ) and carefully set the ODU in place on the Front Mounting Braahet
slide it firmly inwards

Mount the ODU by attaching the Interior Quick Release Hook (A) in ipédoee
attaching the Exterior Hook (B). The Interior Hook is the ooatéd farthest from
the tightening nut, as shown below.

Hint:

A. Interior Quick Release HooB. Exterior Quick Release HodR Elevation Position Slot

Unlockthe Azimuth Adjustment Lock Boltg | and the Elevation Adjustment
Lock Bolts{( ).

Stretch theElevation Screw Tension Band)(slightly and connect it to its
mating Tension Pin, located on the Quick Release Plate.
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2.7 Connecting the Cables

Figure2-2 shows the ODU interfaces. There are two Ethernet interfaBtlsl and Eth2.

For each of these interfaces, you can choose between an optical (Fiber Cable SFP) and
electrical (Ethernet Cable RJ45) physical interface. A power over Ethernet (PoE)
connection can only be made via the first Ethernet RJ45 interface (RJ1).

1. Electrical Ground Outlet (GND) 6. Ethernet Cable RJ45 Interface (RJ2)

2. Power Connector Interface (PWR) 7. Fiber Cable SFP Interface (SFP2)

3. DVM Probe Interface (AUX) 8. System LEDs

4. Ethernet Cable RJ45 Interface (RJ1) 3 ?efet) Button (presdor more than 5 seconds to restore factory
efaults

5. Fiber Cable SFP Interface (SFP1)

Figure 2-2 EtherHaul 1200 Connection Panel Details

- -48Vdc
+ +48Vdc
" GND

o W

Figure 2-3 EtherHaul 1200 DC Power Connector Pin-Out Diagram
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2.7.1 Grounding the EtherHaul 1200

The location of the Electrical Ground Outlet on the ODU is show#gure2-2.

1. Connect one end of the Grounding Cable to the Groundéui the left side of
the ODUusing the Grounding Cable Lug.

2. Tighten the lug securely in place.

Connect the opposite end of the Grounding Cable to the earth connection,
typically located on the mounting pole. If the earth connection is out of reach of
the Grounding Cable, install an alternative cable.

Figure 2-4 ODU with Grounding Cable Connected

2.7.2 Power Supply Notes

I The DC power input range of the OD2is+57 VDC.

I The DC supply should be limited to 2 Ampere to avoid surges and possible
damage to the ODU. For that, limitedywer supply or circuit breaker should
be used (fasblow fuse).The circuitbreaker is the disconnecting device, and
should be readily accessible.

I When connecting the ODU to a MAINS DC distribution system, 2 Ampere
circuit breaker should be used to enalilee central DC system to isolate the
ODU in an emergency case.

9 One poly circuit breaker should be used and should be connected on the live
voltage: (+) or+). The other poly should be grounded.
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9 The circuit breaker should be connected to the (+)-piige voltage.

I The DC input is floating, so either (+) grqan be connected to the GND on
the power supply side. For the sake of consistency with other systems, Siklu
recommends that you connect the (+) to the GND.

9 Use a 2wire cable (1418 AWG) to connedhe power supply to the ODU. On
the ODU DC terminal, connect only the (+) af)dMires. Do not connect to
the ODU's GND input.

Caution:

® Disconnect all power cables before service!

2.7.3 Preparing the Cables

Before inserting a cable connector into the ODWY yaust first enclose the cable
connector in a protective AWeather Shell3 sets ofAll-Weather Shells are provided
with the ODU foithe ODU interface. The protective AlWWeather Shell assembly is
shown inFigure2-5.

1. Cable Inlet Portion 3. Connector Outlet Portion

2. Rubber Gasket Insert 4. Ethernet Cable

Figure 2-5 All-Weather Connecting Cable Shell Assembly
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3 sets of Rubber Gasket Insert are provideddifferent cable diameters:
I 4.2mm inner diametec, for cable diameter 3.8.9mm
I 5.8mm inner diametec, for cable diameter 5.96.7mm
9 7.9mm inner diametec, for cable diameter 6.9.0mm

1. For each ODU cable connection, perform the following procedure:

a. Disassernle a protective shell by unscrewing its parts and carefully
removing the Rubber Gasket Insevt) from the Cable Inlet Portioru() of
the shell.

b. Thread thecable connector through the Cable Inlet Portian)Ef the shell,
through theRubber Gasket Insert () and through the Connector Outlet
Portion(w) as shown irrigure2-5.

Connect the cable connector to the ODU interface.

Screw the Connector Outlet Portiqw ) to the ODU firmly by hand (do not
use tools).

e. Insertthe Rubber Gasket Insert snugly into tBennector Outlet Portiorw)
of the shell

f. Screw theCable Inlet Portionu) to the Connector Outlet Portiofw )firmly
by hand (do not use tools).

2.7.4 Removing Connectors from the EtherHaul ODU

Caution:

To avoid acdental damage to the connector, always use the following order to
remove cable connections from the ODidfér to Figure2-5).

1. Unscrew the Cable Inlet Portion | of the AllWeather Shell first to release the
gasket seal and remove tension from the cable connector.

2. Unscrew the Connector Outlet Portiow § of the AlWeather Shell from its
ODU port.

3. Remove the cable conntar from its port.

2.7.5 Connecting the Power

1. Carefully screw the Connector Outlet Portiam) (of the AllWeather Shell into
the PWR port or alternatively, if a POE connection is being used, the RJ1 port.
Tighten the Connector Outlet Portion securely by hadd.not use a wrench

2. Insert the power or PoE data connector into the port. The PWR LED color
indicator will turn red for one second, then blinking green. This indicates that
the ODU is powered on.

3. Screw the Cable Inlet Portion J of the All'Weather Shell oto the secured
Connector Outlet Portion, taking care not to twist the connecting cable. Tighten
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2.8

the Cable Inlet Portion securely by hand. The Rubber Gasket Insgwi(l
tighten to create a moisturgroof seal.Do not use a wrench

Secure the power supyplcable into place using a cable tie. Ensure that there is
sufficient play in the cabling to allow movement of the ODU during final
alignment.

Wait for the EtherHaul ODU to boot up (about two minutes). When the ODU is
fully rebooted, the PWR LED color icatior will turn green(during powerup the
PWR LED will blink greead the RF LED color indicator will twff, indicating
that the link is down.

2.7.6 Connecting Other Interfaces

For each network connection, perform the following steps:

1.

Carefully screw the @nector Outlet Portionwy) of the AllWeather Shell into
the appropriate port. Tighten the Connector Outlet Portion securely by h&xmd.
not use a wrench

Insert the RJ45 or SFP connector into the port.

Screw the Cable Inlet Portion J of the AllWeatherShell onto the secured top
portion, taking care not to twist the connecting cable.

Tighten the bottom portion securely by hand. The Rubber Gasket Insgriv{ll
tighten to create a moisturgroof seal.Do not use a wrench

Secure the network connectiozable into place using a cable tie. Ensure that
there is sufficient play in the cabling to allow movement of the ODU during final
alignment.

Aligning the Antenna

The ODU antenna must be aligned on both local and remote ODUs. You must first
perform coarsealignment on each ODU, followed by fine alignment. Accurate alignment
of the ODU is critical for achieving the strongest possible receive signal.

In order to perform antenna alignment, the ODU must be in Alignment Mode.

The ODU has three modes ofapation:

9 Alignmentc Carrier Wave transmission. Used for antenna alignment.

1 Adaptive¢ Operational modeused with Alaptive Bandwidth, Code, and
Modulation.

9 staticcOperational modeused witha fixed modulation profile.

ODUs are shipped from the factory AmlaptiveMode.
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2.8.1 Setting the ODU to Alignment Mode

Switch the EtherHaul ODUs to Alignment Mode by inserting the DVM probes into the
DVM Probes at the AUX Interface. Following this action, the RF LED color indicator will
turn orange indicating the ODU5 in Alignment mode

The ODU will remain in Alignment Mode even if the DVM probes are ejegidilithe
ODU is rebooted.

2.8.2 Performing the Alignment

These instructions are for aligning a eim®t antenna. For instructions on aligning
Note: two-foot antenna, refer toAppendix A: Install the ODU with Two Foot Antenna

& Theseinstructionsrefer to Figure2-6 EtherHaul 1200 Mounting Assembly
Components

1. Verifythat the ODU is in Alignment Mode. ReferAdigning the Antennan
page3l
Coarse Alignment (Azimuth Only)

2. Loosen the Unit Mounting Boltsi () slightly in order to allow the ODU some
freedom of movement.

3. Perform acoarseODU alignment using a linef-sight visual check with the
remote EtherHaul ODUW.ock the Unit Mounting Boltai() usingthe 13mmopen
wrench.

4. Repeat Stepd to 3 above on the remote ODU.
Fine Alignment

When aligning an antenna, the antenna in the remote node must remain comple
Note: stationary. Fine alignment is performed first on the local antenna, anig o

afterwards on the remote antenna.
& The optimum alignment may require several adjustment iterations between the |

and remote antennas.

5. Connect the DVM to the ODU by inserting both red and black probes into their
appropriate positions in the AUX pdiffigure2-2).
Throughout the alignment procedure, yanustcompare the actual receive
signal strength indication (RSSI) to the expected RSSI that was calculated during
network link budget preparation (refer tBreparing for Installatiomn page23).

Read the receive level (RSSI) using the DVM. The voltage reading lveitlvben 0 to
1V, indicating the RSSI in dBms. For example, a DVM reading of 0.45 V is equivalent to -
45 dBm.
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6. Align the fine azimuth axis. Use the hexagbwrench to adjust the Azimuth
Fine Adjustment Screw (). Be sure to sweep the complete range of the
azimuth in order to determine the maximum received signal strength position.

When the optimum axis is achieved, tighten both Azimuth Adjustment Lock Bolt
).

7. Align the fine elevation axis. Use the hexagonal wrench to adjust the Elevation
Fine Adjustment Screw} (). Be sure to sweep the complete range of the
elevation in order to determine the maximum received signal strength position.

When the optimum axd is achieved, tighten both Elevation Adjustment Lock
Bolts { ).

Perform Step$ and7 for the remote ODU.
Repeat Steps and 7 for the local ODU.

10. Use the DVM to verify maximum received signal strength on both local and
remote ODUs. For best performance, measured RSSI should be within +4 dB of
the calculated value.

11. Once the opimum position has been achieved for the ODU pair, tighten the
azimuth adjustment lock boltsz() onone ODU, being very careful not to move
the ODU when tightening.

12. Tightening the azimuth adjustment lock bolts will tilt the ODU, so realign the
elevation agin for optimum position.

13. Once the optimum position has been achieved for the ODU pair, tighten the
elevation adjustment lock bolt{ () onthe ODU being very careful not to move
the ODU when tightening.

14. Repeat stepd.1through 13for the second ODU.

15. Use the DVM to verify that the received signal strength has not changed on
either the local or the remote ODU after final tightening of the brackets.

Antenna alignment is now complete.
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2.9

Page 34

Figure2-7 shows the EtherHaul 1200 after it has been completely installed.

Figure 2-7 Installed EtherHaul 1200 Unit

Performing Initial System Setup

Note:

ii The instrietions in this section refer tBigure2-1.

1. Disconnect the DVM from the ODU by removing the probes from the AUX port
(Figure2-2).

2. Reboot both ODUs by gently psésg the ODU Reset Buttoh §. This returns
the ODU toAdaptive Mode. Following this action, and after the ODU has
finished rebooting, the RF LED color indicator on both ODUs willgiuzren,
indicating that the radio link is Up

3. Carefully reinsert and tlggen usingthe 13mmopen wrench the AUX port
protective seal.

The EtherHaul 120nk can now pass traffic and management between the ports
and over the radio link

Further configuration can be performed using the Web EMS or the CLI.

Note: ) . .
Toperform configurationand monitoring you must connect your laptop or PC to ¢

i of the two Ethernet ports on the ODU.
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3 Performing Basic Configuration Using the Web EMS

This chapter explains how to perform basic configuration tasks using the Web EMS.

91 For instructionshow to configure a link using the CLI, refeferforming
Basic Configuration using the ©hbl page47.

91 For instructions on performing advanced configuration, such as network
configuration, synchronization, OAM, and other advanced configuration
tasks refer toPerforming Advanced Configuratiom page77.

This chapter includes the following topics:
i Connecting to the ODU Using the Web EMS
Saving Configuration Changes and Resetting the System Using the Web EMS
Quick Configuraon
Configuring and Displaying Basic System Information Using the Web EMS
Configuring System IP Addresses Using the Web EMS
Configuring Radio Parameters Using the Web EMS
Viewing Modulation Profiles ¢ing the Web EMS
Configurig Ethernet Interfaces Using the Web EMS
Configuring SNMP Settings
Default VLAN Setting

=2 =4 =4 =4 4 4 4 -4 2

Note: Before you perform basic configuration on the ODU, you must ensurehtikadDU
is set to either Adaptive or Static modghe RF LED color indicator on a network
& ready ODUgreen Refer to Stef2 in Performing Initial System Setun page34.
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3.1 Connecting to the ODU Using the Web EMS
1.[ FdzyOK +y LYGSNYySid oNRgaSNI FyR SydidSN) G§KS h5!
default IP address isttps://192.168.0.1

2. Wait for the Java Applebtload and enter the username and password (admin,
admin). The Web EMS Masereen is displayed:

Quick Configuration

System

L

Bridge

|| start Rollback

Figure 3-1 Web EMS Main Screen

3.2 Saving Configuration Changes and Resetting the System
Using the Web EMS

Whenever you make changes to the ODU configuration using the Web EMS, you must
clickSave Configuratioon the Web EMS Main s@a in order to save the configuration
changes to the startup configuration. If you do not save the configuration, the changes
will be lost the next time the system resets.

To reset the system, clidReset Systenon the Web EMS Main screen.
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3.3

3.4

Quick Configuration

It is recommended to use the Quick Configuration screen to configure the basic ODU
parameters. To display the Quick Configuration screen, @igkk Configuratioron the
toolbar on the left.

You can also click specific topics on the toolbar on thettetlisplay and configure more
extensive system parameters.

Configuring and Displaying Basic System Information Using
the Web EMS

You can view and configure basic system information in the System Information section
of the Quick Configuration screen.

»

System Information
Name: [EH-1200 | Date: [2011.02.17]

Time: [09:09:06 '

Figure 3-2 Web EMS Quick Configuration Screen i System Information Section

The following are the basic system parameters:
 Name
 Date
9 Time

When you are finished, cliokpply.

To view and configure more extensive system informatidickSystemon the Web
EMS Main screen. The System screen is displayed.

System Information =
Description: EH-1200

Name: Lacal_ODU-14

Location: undefined

Contact: undafined

Date: 2012.02.22

Time: 22:01:04

Temperature: 44

Voltage: 44 de

Figure 3-3 System Screen i System Information Section
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The System Information section of the System screen includes the followirgnsyst
parameters:

9 Description
Name
Location
Contact
Date

Time

Temperature

=2 =4 =4 =4 4 4 2

Voltage(and indication about power source: DC or PoE)

3.5 Configuring System IP Addresses Using the Web EMS

You can change and add system IP addresses in the IP section of the Quickr@borig
screen, or by clickin§ystemon the Web EMS Main screen aalickingthe IP section of
the System screen.

The EtherHaul ODU supports up to four IP addresses that can be on different subnets
and associated with different VLANs. You can assigntiz staite to each IP address.
Default IRGateway is defined as a static route.

By default, one IP address is defin@gd #1)
9 IP Addresg 192.168.0.1
9 1P Prefix Length24 (equivalent toMask 255.255.255)0
I VLANc O (not defined meaning the IP is not asciated with specific VLAN

P [

# | IP Address | Prefix Length [ VLAN |
1 |192.168.0.128 |24 o |

Figure 3-4 IP Section of Quick Configuration and System Screen
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To add or change an IP address:
1. ClickAdd. The Add IP window opens.

wor

Prefix Length:

Figure 3-5 Add IP Window

2. Inthelndexfield, selet the index of the IP you want to add or chan&elect
Index #1 if a single IP is used and you wish to change it.

Note: If you change the default IP address, your connection to the ODU will be lost. T
establish a connection, launch an Internet by and connect using the new IP
address.

3. ClickApply.

Note:

By default, no static route or default gateway is defined.

Creating and modifying the IP Route (and Default Gateway) is performed using the
Route sectiorof the Quick Configuration scream the System screen.

To add or change Route
1. ClickAdd. The Add Route window opens

aotone T e

Index:

Destination:
Prefix Length:

Hext Hop:

Figure 3-6 Add Route Window
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2. Inthelndexfield, select the index of the I#r whichyou want to add or change
aroute. Rlect Index #1 ifou are using aingle IP and yowantto change its
route.

idx number 1 tol10

dest ip address in the fornX.X.X.X where X is a decimal number from 0 to 2§
(for example, 10.0.15.74).

prefix-len | ip prefix¢ a number from 0 to 32

nexthop | ip address in the fornX.X.X.X where X is a decimal number from O to 21
(for example, 10.0.15.74). All IP addresses in the table must be differe

3. ClickApply.
The following example shows a single IP configuration with a default gateway:
ODU with 1PL92.168.0.17, mask 255.255.255.0 and default gateway 192.168.0.254.
ODU config; IP screen:
9 Indexc1
9 IP Addresg 192.1680.17
9 Prefix Lenght 24
T VLANcO
ODU config; Route screen:
9 Indexc1
Y| Destinationc 0.0.0.0
9 Prefix Lengtig 0
1 Next Hopg 192.1680.254
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3.6 Configuring Radio Parameters Using the Web EMS

You can configure basic radio parameters in the Radio section of the Quick
Configuration screen.

Radio =
Frequency (MHz): T4375 - Mode: |adaptive -
Channal Width (MHz): 500 Alignment Status: inacthve
Rode: auto - Medulation:
Transmit ASymmetry: 50tx-50r - Sub-Channels:
Tx Power (dBm}: 5 Repetitions:
FEC Rate:
Operational Status: up RSSI(dBm): -39
CINR (dB): 20

Figure 3-7 Web EMS Quick Configuration Screen i Radio Section

You can also configure the radio parameters by clickadioon the Web EMS Main
screen andyoing tothe Radio section of the Radio scredihe Radio screen displays
several additional fields.

Figure 3-8 Web EMS System Screen i Radio Section

I Frequency (MHz§ Sdectafrequency channelThe dfault values is 74375.
I Channel Width (MHz};, 250MHz or 500MHzDefault values 500.

I Rolec Determines whether the ODU functions as a master or slave. In a link,
one side must be set thaster and the other side must be set ®Blave
(required for link synchronizationpefault value ig\uto, meaning the role
will be set automaticdy by the link You can check the current set role in the
Role Statudield.
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