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eProprietary Notice

No part of this publication may be copied, distributed, transmitted,
stored in aretrieval system, or translated into any human or computer
language without the prior written permission from Microwave
Networks.

The manufacturer has made every effort to ensure that the instructions
contained in the documents are adequate and free of errors and
omissions. The manufacturer will, if necessary, explain issues that may
not be covered by the documents. The manufacturer’s liability for any
errorsin the documentsis limited to the correction of errors and the
aforementioned advisory services.

The documents have been prepared to be used by professional and
properly trained personnel, and the customer assumes full responsibility
when using them. The manufacturer welcomes customer comments as
part of the process of continual development and improvement of the
documentation in the best way possible from the user’s viewpoint.
Please submit your comments to the nearest Microwave Networks sales
representative.

Pinnacle™ is atrademark of Microwave Networks, Inc.

Windows s aregistered trademark of Microsoft Corporation. OpenView
is aregistered trademark of Hewlett Packard Company. NetView isa
trademark of Tivoli SystemsInc.

To alow for the introduction of design improvements, specifications are
subject to change without notice.

© Copyright 2002 Microwave Networks Inc. All rights reserved.
Printed in the USA.

Revision Date

A e, November, 1999
B oo November, 2000
C o December, 2001
D September, 2002
B November, 2004
Foeeeeen September, 2005

This device complies with parts 15 and 101 of the FCC rules.

c E This product meets the requirements of ETS 300 385 with Grade
B equipment.
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Contacting Microwave Networks

Telephone

Main Telephone Line 1-888-225-6429 (Toll freeinthe U.S.))
1-281-263-6500

Main Fax Line 1-281-263-6400

Daytime & After-hour Emergency Technical Support
1-888-225-4762 (Toll freeinthe U.S.)
1-281-263-6501

Address

4000 Greenbriar - Suite 100A

Stafford, TX 77477

Web Site

www. Mi crowaveNetwor ks.com

Technical Support Email

techsupport@microwavenetworks.com

Repair/RMA Email

repair@microwavenetworks.com

UK Service Center

Unit 7, Cordwallis Park
Maidenhead, Berkshire SL6 7B4
United Kingdom

Tel: +011-44-1628-788-383

Fax: +011-44-1628-788-424
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WARRANTY

Microwave Networks Incorporated (MNI)
manufactured products are warranted to be
free from defect in material and
workmanship for a period of two (2) years
from date of shipment. In the event of a
defect during the warranty period, Buyer
will return item to the MNI depot repair
facility for repair or replacement. Repair at
MNI’s option may include the replacement
of parts or equipment, and all replaced parts
or equipment shall be the property of MNI.
Parts or equipment replaced during the
warranty period are warranted for the
remainder of the original applicable
warranty period or ninety (90) days,
whichever is greater. This express warranty
is extended by MNI to the original Buyer
for commercial, industrial or governmental
use. Such action on the part of MNI shall be
the full extent of MNI’s liability and
Buyer's exclusive remedy.

This warranty extends only to products
manufactured by MNI, and it is expressy
conditioned upon the equipment having
been installed in accordance with the
installation practices accepted by the
telecommunications industry, the standard
installation and configuration practices
recommended by MNI, and the equipment
having been maintained in accordance with
MNI recommended standard maintenance
practices. Frequency sensitive components,
towers, vidicon tubes, test equipment,
batteries, and other manufacturers products
are excluded, but carry their own separate
limited warranties as authorized by the
individual manufacturers.

This warranty shall automatically terminate
if the product is used in other than its
normal and customary manner, has been

subject to misuse, accident, neglect or
damage, has improper alterations or repairs
made to it, or if nonconforming parts are
used in the product, unless done by a
service facility authorized by MNI to
perform warranty service. An authorization
to return products to MNI under this
warranty must be obtained from the MNI
Customer Care Center prior to making
shipment to MNI’s repair center. All returns
shall be shipped freight prepaid and collect
shipments will not be accepted. MNI will
prepay return freight charges on repaired
and replaced products found to be defective.
There will be a minimum charge for each
warranty module replacement requested as
an emergency exchange.

Because each radio system is unique, MNI
disclaims liability for range, coverage, or
operation of a system as a whole under this
warranty except by a separate written
agreement signed by an officer of MNI.
MNI’s total liability is limited to the tota
price of the products sold. Buyer’'s sole
remedy is to request MNI, at MNI’s option,
to either refund the purchase price, repair or
replace product(s) that are not as warranted.
No action shall be brought for any breach of
this contract more than one (1) year after
the accrual of such cause of action except
for money due upon open account.

This MNI warranty is given in lieu of all
other warranties, either expressed or
implied, which are specifically excluded,
including warranties of merchantability or
fitness for a particular purpose. In no event
shall MNI be liable for any incidental or
consequential damages arising from this
warranty.
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Safety Information

‘Important Safeguards

CAUTION! 1. Read all of these instructions.

A 2. Save these instructions for later use.
3. Follow all notes, warnings, cautions, and instructions

within this document.

Read Instructions

Read all safety statements before operating this microwave radio product.
Retain Instructions

Retain safety and installation instructions for future reference.

Heed Warnings

Adhere to notes, warnings, and caution statements in this manual.

Follow Instructions

Follow procedures to prevent damage to your equipment.

ESD Warnin

Radio equipment contains ESD (electrostatic discharge) sensitive products.
Both IDU and ODU have grounding plugs where you can ground your
grounding strap. Prior to servicing, ground the equipment to a workstation
ESD mat. In addition, wear a ESD wrist strap or heel strap grounded to the
same workstation.

Cleaning

Dampen a cloth with water for cleaning. Do not use liquid or aerosol cleaners.

Attachments

Do not use attachments that are not listed within this document or are not
recommended by manufacturer.

Water and Moisture

The ODU and antennas operate in outdoor moisture conditions but not under
water. Weatherproof outdoor cable connections. Indoor units do not operate in
water or moisture conditions beyond the limits specified.

Accessories

Use only equipment recommended by manufacturer. Follow manufacturer
instructions to mount the radio. Use only mounting accessory recommended by
manufacturer.

Power Sources

This product should be operated only from the type of power source indicated
on the unit or in this manual.

Object or Liquid Entry

Never push objects through openings in this product; such actions could result
in fire or electric shock. Never spill liquids on this product.
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Safety Information

Important Safeguards
(cont.)

Damage Requiring Service

Unplug the radio terminal from its power source and refer to service personnel
under the following conditions:

*  When the power supply cord is damaged.

* Ifliquid has been spilled or objects have fallen into the product.

e Ifthe product does not operate normally. Adjust only those controls
covered in the product manual. Improper adjustment may result in
damage and will often require extensive work by a qualified technician
to restore the product to its normal operation.

e When the product exhibits a distinct change in performance; this
change indicates the need for service.

Replacement Parts

When replacement parts are required, ensure that parts are specified by
manufacturer. Unauthorized substitutions could result in fire, electric shock,
or other hazards.

Safety Check

Upon completing any service or repairs to this product, ensure that safety
checks are performed to determine that the product is in proper operating
condition.

The following are general safety precautions and instructions that personnel
must understand and apply during many phases of operation and maintenance
to ensure personnel safety.

Warning and Caution Statements

NOTE, WARNING, and CAUTION statements have been strategically placed
in the text to emphasize certain steps or procedures for general information
(NOTE), protection of personnel (WARNING), or equipment (CAUTION).

A WARNING or CAUTION, once provided, will apply each time the related
step is repeated, regardless of the number of times the WARNING or
CAUTION is repeated throughout the text. Prior to starting any task, the
WARNINGS or CAUTIONS included in the text for that task will be reviewed
and understood.

Keep Away From Live Circuits

Operating personnel must at all times observe safety regulations. Do not
replace components or make adjustments inside the equipment with the
voltage supply turned on. Under certain conditions, the potential for danger
may still exist even when the power controls are in the OFF position, due to
charges retained by capacitors. To avoid injuries, always remove power from,
discharge, and ground a circuit before touching it.

Do Not Work in Front of an Energized Antenna

Prior to working on the antenna or RF Assembly, ensure that the RF Assembly
is not radiating energy. When power is applied to the RF Assembly and
antenna, proper precautions must be taken to avoid placing any part of the
human body in front of the antenna. Failure to heed this warning may result in
serious injury.
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leIntroduction

Overview

éystem Description

PiNnNAcLE RaDIO LiNk

This manual contains detailed information on how to install and configure the
Pinnacle radio. In addition to product descriptions and complete system
specifications, it includes instructions on how to:

»  Choose an appropriate site

e Install the system hardware

» Configure the system to meet your requirements

e Align the antenna properly

*  Updatethe system software if necessary in the future
Pinnacle radios are high capacity 155-Mbits/s (SDH/SONET) microwave
radios suitable for wireless communicationsin many types of metropolitan and

rural applications. The integrated network management capabilities are based
on international standard interfaces such as SNMP, Telnet, TFTP and PPP.

A radio management application allows configuration of the radio link through
configuration menus. The management application also allowsindividual
radio configuration, operation and monitoring using a graphical user interface
(GUI).

The system hardware includes alow profile outdoor unit (ODU) that includes
the RF assembly, high performance antenna with mount and an indoor unit
(IDU).

The Pinnacle radio uses an advanced modem with a powerful Forward Error
Correction (FEC) scheme. It makes extensive use of MMIC and VLS|
technology, resulting in low cost, low power consumption, and high MTBF.

Radio Element
— Manager

°

1-2
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Applications

System Features

=Specifications

System Parameters

Interface Parameters

Monitored Hot-Standby
1+1 Protection

e Part of private LAN network

» Accessby ISP (Internet Service Provider)

* Interconnectivity for cellular base station networks and backhaul for
point-to-multipoint applications

e Full or partial radio coverage in broadband ring architectures; excel-
lent complement to fiber rings

» Last mile broadband access service

»  Protection backup to installed fiber network

e Private access between customer’ s equipment and point of presence
(POP)

» Designed to meet international SDH/SONET standards; conformsto
applicable ETSI, ITU-R, ITU-T, FCC, and Bell Core recommendations

» Choiceof optical or electrical interfaces at STM-1 or OC-3 access
points

e Optional accessto frame SOH for wayside channel and monitor/
control network capability

*  Common IDU mates with afamily of ODUs covering the most popular
ETSI and FCC frequency bands

Frequency Bands .............. 13-38 GHz

Frequency Stability ........... +/- 2 ppm

Residua BER ................... <10%

Transmitter Type.............. Digital modulator; up-converter

Power Control (ATPC) .....0to 25 db

Receiver Type......ccceee.e. Down-converter, coherent demodulation
Capacity ....cocoveeereneireene 155.52 Mbits

Application .........c.cccceevnnene SDH/SONET/Ethernet

User Interface Options: .....« STM-1/OC-3
e STM-1/OC-3+ELT1+2x 64 kb/s
» 100BaseT
¢ 100 BaseT + 2E1/2T1 and E3/DS3

MainLineBridgingLoss............ 15dB
Standby Line Bridging Loss ....... 6.5dB

Note:  Losses affect Tx and Rx parameters at a single radio terminal
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.Specifications (cont.)

Frequency Band Dependent Parameters

13 GHz 15GHz 18 GHz 23 GHz 26 GHz 38 GHz
General
Frequency Range 12.75-13.25 GHz 14.4- 15.35 GHz 17.7-19.7 GHz 21.2-23.6 GHz 24.5-26.5 GHz 37.0-40.0 GHz
T/RSpacing 266 MHz 420,490 or 728 MHz 1650 or 1010 MHz 1232, 1200 or 1008 MHz 1008 MHz 700 or 1260 MHz
AntennaGain (typ.)
30cm (1) - 34.0dB 34.0dB 34.5dB 35.0dB 38.5dB
45cm(1.5) - 36.2dB 36.0dB 37.2dB 37.7dB 44.00dB
60 cm (2) 35.2dB 36.5dB 39.0dB 40.0dB 40.5dB -
90cm(3) - 40.0dB 42.0dB 43.7dB 44.6dB -
120cm (4) 41.2dB 425dB 4400dB 45.6dB - -
180cm (8) - 48.3dB 50.4dB - - -
ETSI Specifications EN 300 234 EN 300 234 EN 300 430 EN 300 198 EN 300431 En 300 197
Class5B Class5B Class5A Class5A Class5A Class5A
Standard Bandwidth
Output Power (typ.) - - 17dBm 16.5dBm 16.5dBm 16dBm
Channel Bandwidth - - 55/40 MHz 56 MHz 56 MHz 56 MHz
Modulation - - 16/321evel QAM 16 QAM 16 QAM 16 QAM
Threshold @ 10° BER- - -73/-71dBm -71dBm -71dBm -70dBm
FCCEmissionDesignator - - 40MOF7W 50MOF7W - 50MOF7W
Narrow Bandwidth
Output Power (typ.) 18dBm 19dBm 15.5dBm 14.5dBm 14.5dBm 14.5 dBm
Channel Bandwidth 28 MHz 28 MHz 27.5MHz 28 MHz 28 MHz 28 MHz
Modulation 128 QAM 128 QAM 128 QAM 128 QAM 128 QAM 128 QAM
Threshold @ 10° BER-67dBm -67dBm -67dBm -66dBm -66dBm -65dBm
FCCEmissionDesignator - - - 25MOF7TW - 25MOF7TW
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.Specifications (cont.)

General Parameters Antenna
TYPE e Parabolic reflector
Diameter .......cccocevevvveierreee 30 cm (1), 45cm(1.5Y), 60 cm (21,
90cm (3), 120 cm (4'), 160 cm (6'), 240 cm (8))
WindLoading ......ccccceeereerene Operational: 160 km/h (100 mph)
Survival: 220 km/h (125 mph)
Polarization ..........cccccoeveeenenee. Linear: vertical or horizontal
Adjustment Angle................... +35° Elevation, +15° azimuth
Prime Power
Standard Input .........ccceceeeenne -36 VDCto-60VDC
Optiona INPULS .......cccevreerenees a -24VDC +20% b.90VACto240VAC
Power Consumption ............... 115 wetts
Environmental
Operating Range...........cccceue. ODU: -50°C to +55°C
Full Performance .................... ODU: -33°C to +55°C
IDU: -5°C to +45°C
Relative Humidity ................... ODU: 100%
IDU up to 95% non-condensing
Altitude ....oeeeeeeeeeeee 45,500 m (15,000 feet)
M echanical
IDU DIMensions........ccccceeeeene Height: 1RU (4 cm)

Width: 44.5cm (19)
Depth: 30.5cm (12")
ODU Dimensions

38GHZ oo, 33cmx 33cmx 30.5cm
(13" x 13" x 12")
13-26 GHZ .ot 30cmx 23cmx 30.5cm
(11.8"x 9" x 6.3
ODU Weight (Includes........... 7 kg (15.4 Ibs)
RF Assembly without

antenna and mount)

IDU to ODU Connection ........ Single coaxial cable, Belden 9913 (RG-8) or
equivalent, up to 300 m (1000 feet);
2"N" Type male connectors

Networ k M anagement

TYPE et Integral SNMP Agent
Craft Terminal Interface (CTI)
Graphical Interface (GUI)

* Microwave Networksmay change specificationsat any timewithout notice. Thefollowingtypical
specificationsare current asof September 2001.
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"General Parameters Physical Interface..........ccccc..... a PPP over RS-232 modem port (up to 56 kb/s)
(cont.) b. 10BaseT Ethernet port
. VT100 Craft Termina port
User Interface........ccoeevnennee SNMP
CTl viaTelnet

CTl viadirect serial interface
GUI Interface (Graphical)

SECUNMLY oo Three-Level, Password Protection, Challenge
Protocol (CHAP) security

Fault ....coooveieeeeeceeee Alarmsreported viaSNMP traps and M1B

Management variables

Performance..........ccocoeveinenene Alarms based on adjustabl e thresholds such as

M anagement Received Signal Level (RSL), BER and
temperature. Performance statistics per ITU-T
G.826

Automatic Management........... Automatic transmit power control (ATPC)

Configuration .........ccccceeeeenene All configuration parameters may be set via

Management the various management interfaces

Remote Software ..........ccccc.... Flash download via TFTP over Ethernet or

Updates dial-up PPP

Inter-Radio Routing ................ IP-based

NMS Compatibility ................ OpenView™, NetView™, or any SNMP
based NMS

Standards Compliance

SIVES (1 [ FCC Part 101, ETSI EN 301 751

Antenna........ccceeeeveieeveesiesiee FCC Part 101 Category A, or ETSI High
Performance, BABT 211 ZV Class 2

EMC FCC Part 15 Class B, ETSI ETS 300 385,
ETSI EN 301 489-04

Payload/Interface ..........cccco.... SONET Applicable standards, ITU-T G.703

Mechanical and Sefety ............ UL, EIA-310-D, TUV, ETSI EN 60 950
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155 Mb/s Line Interfaces

Fiber Interfaces

Code OIMSC OIMST OSSSsC OSSFC OLSSC
Application IntraOffice  Intra-Office Short-Haul Short-Haul Long-Haul
G.957 Code N/A N/A S11 S11 L-44
Typ distance 2km 2km 15km 15km 40 km
Type Fiber Fiber Fiber Fiber Fiber
Fiber Mode Multimode Multimode SingleMode  SingleMode Single Mode
Wavelength (nm) 1310 1310 1310 1310 1310
Tx Output (dBm) -19 min -19 min -15min -15min -5min
-14 max -14 max -8 max -8 min 0 max*
Rx Input (dBm) -32.5min -32.5min -31 min -31 min -34 min
-14 max -14 max -8 max -8 max -8 max
Connector Type SC ST SC FC SC
* Optical TX output may be up to 4 dBm higher.
Electrical Interfaces Ethernet Interfaces
Code ELC Code CA
Application Electrical Application 100BaseT
G.703 Specs Meets Para 12 Connector RJ45
Impedance 75 ohm Wayside Channel Options 2E1, Balanced
2E1, Unbaanced
Code CMI 2T1, Balanced
Connector Type BNC 2E1, Balanced + E3

2T1, Balanced +DS3
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2+ Installation

]ndoor Unit (|DU) Each Pinnacle terminal consists of the following components:

* indoor unit (IDU) with replaceable LIM (line interface module)
* coaxial cable
» outdoor unit (ODU) (see Section 3 for installation instructions)

IDU Front and Rear Panels

Indicator Panel

S
#44¢ddad

Access Panel

e @8 [ oo O .

—

Line Interface Module

This section covers the installation of the IDU and cable connection:

. environment
. unpacking
. mounting
. LED indicators
. grounding
. power supply
. other connections
Environment The IDU operates between the temperatures of —5°C and +45°C.

Ventilation apertures on the side panels of the IDU must be kept open and
clear of obstruction.

Mount the IDU away from all heat sources and in a weather—protected area.

Carefully unpack the contents of one package and inspect them for any dam-
age that may have occurred.
Unpacking Check for accessories packed in the IDU box:

1. Power mating connector
2. Angle mounting brackets
3. Mounting screws for brackets

Check that the package contains the required Line Interface Module (LIM),
which is the plug—in module customized to the particular user interface atthe
site.
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]_ine Interface Module

(LIM) Types and Options

The table below lists all LIM types. The LIM is a field-replaceable module.
The IDU does not have to be sent to the factory or need software upgrades
(most cases) to change LIMs. Call to verify compatibility of any LIM in an

IDU.
Category Type Optional Channels Interface Connectors Part Number
0OC-3/STM-1 w/o SOH Optical; Multimode, Intra-office None OC-3/STM-1: SC 8209266-00
Optical; Single Mode, Short-haul None OC-3/STM-1: SC 8209266-01
Electrical, G703 None OC-3/STM-1: BNC 8209266-02
Optical; Multimode, Intra-office None OC-3/STM-1: ST 8209266-03
Optical; Single Mode, Short-haul None OC-3/STM-1: FC 8209266-04
OC-3/STM-1 w/ SOH  Optical; Multimode, Intra-office El Unbal OC-3/STM-1: SC 8209267-00
El Bal 0C-3/STM-1:SC 8209267-01
T1 Bal OC-3/STM-1: SC 8209267-02
Optical; Single Mode, Short-haul None OC-3/STM-1: SC 8209267-03
E1 Unbal OC-3/STM-1: SC 8209267-04
T1 Bal OC-3/STM-1: SC 8209267-05
Electrical, G703 E1 Unbal 0OC-3/STM-1: BNC 8209267-06
100BaseT None 100BaseT: RJ45 8209268-04
2El, Bal 100BaseT: RJ45 8209268-05
+E3 2El: RJ-45
E3: BNC
2E1, Unbal 100BaseT: RJ45
2E1: BNC
2E1, Bal 100BaseT: RJ45 8209268-06
2E1: RJ-45
2T1, Bal 100BaseT: RJ45 8209268-07
+DS3 2T1: RJ-45
2T1, Bal 100BaseT: RJ45 8209268-08

2T1:RJ-45

LIM types with service channels support DCE/DTE, and RS422 V.11, R§232

V.28, V.35, V.36, X.21. The service channel port is the RJ45.
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Mountin The IDU can be mounted in a 19” radio relay rack with cabling connections
9 accessed from either the front or the rear. Two metal angle mounts are supplied
in each IDU package.

To mount the IDU for rear cable access:

1. Using the four screws supplied, attach a metal angle mount to each side
of the shelf adjacent to the front cover (with row of 8 LED's).

Note: LEDs are repeated 2. Ensure that the IDU and the angle mounts are on a level plane when they
on both the front and are fastened together, so that the shelf will mount straight when in the

rear panels. rack.
3. The angle mounts can be mounted in one of two ways:
e The angle mount flush to the front panel.

*  The angle mount set back from the front panel so that the shelf can be
positioned forward in the rack.

To mount the IDU for front cable access follow the steps above; except mount
the two angle brackets adjacent to the rear connector panel.
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2-Installing the IDU and Cable

]DU Indicators

Major Alarm
user traffic interrupted

Minor Alarm
user traffic not interrupted Alarm
Indicators
Loopback or Maintenance Condition are RED

user traffic interrupted

Remote Alarm Condition
major, minor, or maintenance in
remote radio R

Local and Remote Radios
have acquired synchronization, overhead
communicationis established

Line Interface

Status is in normal operating state - no
Indicators LOS on equipped lines, no signal
are GREEN on non-equipped lines

Physical Link to Ethernet
10BaseT is connected and is operational

Power is ON

On a power-up cycle all LEDs turn on and then go off in the following
sequence: 10BaseT, Line, Link, Remote, Maint, Minor, Major, as the boot
code runs through its start up stages.
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2+Installing the IDU and Cable

IDU Rear Panel Connections

Accessory (25 pin)

Available for RS-232

asynchronous data channel

for external use and protected link

connections to switching shelf for hot

standby 1+1 applications. Line Interface Module (LIM)

Various connectors used depending

Computer upon the interface module (LIM).

Used for RS-232 connection

to craft terminal or PC. Used
to access menu-driven network
management functions and Power Supply Input
initial link configuration. DC Power Input.

|
I
( ] &5

)
( ) @& (W o E— O
| |

6

10BaseT LED Indicators GND
Alarm |/0 (25 pin) 10 Mbps Ethernet connection for Alarms Ground
Provides up to 8 for network management access. ~ and Status (same as Screw
external alarm/status Use straight RJ-45 cable when front panel LEDs)
inputs and 5 isolated attached to a hub. Use a cross-

connect RJ-45 cable when

relay outputs. )
attached directly to a PC.

Modem
Direct RS-232 connection to 0ODU Cable

gﬁf_ﬁlalagéggsem for remote Coaxial connection from IDU to

Not avgilable 01; protected ODU using RG_S cable (Belden
9913 or equivalent). See Page 2-7

system. forinstallation and assembly
instructions for the cable.

The coaxial cable supplies DC power from the IDU to the ODU.
Do NOT plug in standard test equipment to this point without
the use of a DC block; damage to the test equipment may result.
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2-Installing the IDU and Cable

Grounding

Power Supply

The IDU is equipped with a grounding screw (NCS) to attach to a chassis
ground. Connect a grounding lug firmly to a ground on the relay rack where
the IDU is installed.

The primary input voltage requirement for the IDU is -48 VDC with a
specified range between -36 VDC and -60 VDC.

The nominal IDU power consumption is 115 Watts for a non-protected
terminal (one transmitter/receiver) when connected to an ODU.

The three IDU power supply connector terminals are located on the right side
of the connector panel as follows:

Terminal Location Power Supply

+ Leftmost terminal Positive voltage from prime supply
Ground Center terminal Ground/Earth

-48 VDC Right most terminal ~ Negative voltage from prime supply

IDU Power Supply

_|_

L
X { X When a -48 VDC supply (positive

ground) supply is used, wire the
mating power connector to the

prime power source shown here.

M
i<
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2-Installing the IDU and Cable

Coaxial Cable
Connections

Attaching An N-Connector

The coaxial cable connects the IDU to the ODU. RG-8 coaxial cable with a
double shield (Belden 9913 or equivalent) should be used with male N-
connectors at each end of the cable.

1.Cut the cable, allowing for an 18 inch service loop.

2. Attach an N-connector at each end, using the following procedure:

a. Slide a crimp ring on to the cable.

b. Expose 7/32" (5.6mm) of the center conductor. Do not score the center

conductor.
Crimp Ring

/7 Center Conductor

1
! I 7/32" (5.6mm)
c. Remove 5/8" (15.9mm) of the cable jacket. Do not cut through the
braid.
— [« 5/8"(15.9mm)
1

!

Braid

d. Flare the braid slightly and trim it to 7/16" (11.1mm) to ensure the
proper installation of the connector. Push the pin over the cable center
conductor and crimp it with a hexagonal crimp tool, size 0.108"

(2.7mm).
Crimp
Flair Braid o
‘ Pin
i} Crimp Pin Flush
7/16™(T1.Tmm) ‘ with Dielectric

2-8
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2+Installing the IDU and Cable

y : e. Guide the pin and cable through the insulator into the back of the

Coaxial pable connector, until the pin is home. Slide a crimp ring over the braid and

Connections (Cont-) into the recess at the back of the connector. Crimp the connector with
a hexagonal crimp tool, size 0.475" (12.1mm).

Recess j‘
Crimp —»‘ «— X
Connector

f. If the crimp ring will not pass over the braid, comb the braid and re-
trim it to 7/16" (11.1mm). Repeat Step E.

7/16" (11.1mm) ——> —

Cable Connector
Pin-Out Listings

Note the definition of Rx/Tx nomenclature used in this section:

Rx ....... Data coming from the user transmitted by the radio towards
the antenna.

Tx ....... Data coming from the radio forwarded to the user.

The cable installation connections are as follows:

Accessory Port: This connector is used for protection shelf, or a 1.2 Kb to 19.2 Kb asynchro-
DB25 Female nous service channel:
Connector
Connection Pin Numbers
TXD 2
RXD 3
GND 7

All other pins are reserved.

WARNING!

All reserved pins MUST be unconnected
in the accessory plug.
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2-Installing the IDU and Cable

Cable Connector Pin-Out Listings (cont.)

Alarm 1/0 Port:
DB25 Female
Connector

Computer
(Terminal) Port:
DB9 Female Connector

Alarm Inputs: TTL-In with pull-up resistor. To activate, perform one of the
following:

T Create dry contact to ground
T Connect active low-TTL output
T Connect open collector output

Relay Out: Dry contact relay with maximum rating of 50 VDC, 100
milliAmps.

Connection Pin Numbers

Alarm In 1-8 1,3,5,7,9,11, 13, 25
Ground 2,4,6,8,10, 12,24

Relay Out 1 14, 15

Relay Out 2 16, 17

Relay Out 3 18, 19

Relay Out 4 20, 21

Relay Out 5 22,23

RS 232 connection to external terminal: Operates at 9600 baud, 8 bit, 1 stop,
no parity, no flow control.

Connection Pin Numbers
DCD Out*
RS 232 TXD
RS 232 RXD
Ground
DSR Out*
RTS In*

~N N L WD

*Optional pins, not required for normal operation

2-10
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2-Installing the IDU and Cable

‘Cable Connector Pin-Out Listings (cont.)

Modem Port:
DB9 Male Connector

Ethernet:
10Base-T Port,
RJ45 Connector

RS 232 connection to external modem: Enables PPP connection to system.
Default configuration is 38.4 Kbaud, 8 bit, 1 stop, no parity, no flow control
hardware.

Connection Pin Numbers

DCD
RXD
TXD
DTR
CND
DSR
RTS
CTS
RI

—

O 0 3 O i A W N

Ethernet connection to NMS station: located on TCP/IP network. TX refers to
data leaving the radio towards the user.

Connection Pin Numbers
TX+ 1
TX- 2
RX+ 3
RX- 6
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3+0ODU Installation and Alignment

Warnings WARNING!

This equipment cannot safely be attached to a mast that

is less than 2.5" (6.4 cm) or greater than 4.5" (11.4 cm)

in diameter.

WARNING! Do not install radios closer than the recommended
distances in the table below unless using the manual
iit Tx attenuation option.

1' antenna (30 cm).............. At least 300 meters between
radios

1.5" antenna (45 cm)........... At least 600 meters between
radios

2" antenna (60 cm).............. At least 1200 meters
between radios

4"antenna (1.2m) ............... At least 2400 meters
between radios

6' antenna (180 cm) ........... At least 3600 meters
between radios

IMPORTANT

To ensure the efficiency of an installation, a proper Site

Survey should be conducted by an approved survey

team. See Appendix A for Site Survey Guidelines.
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3+0ODU Installation and Alignment

Ensure Radio

Before starting installation, ensure that radios are compatible for the required
frequency range. The following table shows that sub-band numbers must be

Compatlblllty the same but the letters different. The number notes the sub-band while the
letter designates the frequency range within that sub-band.
For example, in the US 38-GHz band a 1A radio matches a 1B radio. The 1
indicates it 1s the lower half sub-band or FCC low sub-band while the letter
"A" or "B" indicates the radio has either a low transmitter frequency (A) or a
high transmitter frequency (B).
The following are the common frequency bands. Appendix B details other
bands and specific channel plans.
38 GHz usS ) Band Transmit Freq. (GHz Receive Freq. (GHz
Sub-bands Domestic 1A 38.600-38.950 39.300-39.650
2A 38.950-39.300 39.650-40.000
1B 39.300-39.650 38.600-38.950
2B 39.650-40.000 38.950-39.300
European Band = TransmitFreq.(GHz) =~ Receive Freq.(GHz)
56/28 MHz 1A/3A 37.058-37.618 38.318-38.878
2A/4A 37.618-38.178 38.878-39.438
1B/3B 38.318-38.878 37.058-37.618
2B/4B 38.8778-39.438 37.618-38.178
26 GHz European Ban Transmit Fr Hz Receive Fr Hz
Sub-bands 56/28 MHz 1A/3A 24.500-25.000 25.500-26.000
2A/4A 25.000-25.500 26.000-26.500
1B/3B 25.500-26.000 24.500-25.000
2B/4B 26.000-26.500 25.000-25.500
23 GHz Us ) Ban Transmit Fr Hz Receive Fr Hz
Sub-bands Domestic 1A 21.200-21.800 22.400-23.000
2A 21.800-22.400 23.000-23.600
1B 22.400-23.000 21.200-21.800
2B 23.000-23.600 21.800-22.400
Band Transmit Freq. (GHz Receive Freq. (GHz
European 1A2A 22.000-22.600 23.000-23.600
5628 MHz  |p)op 23.000-23.600 22.000-22.600
18 GHz Us ) Band Transmit Freq. (GHz Receive Freq. (GHz
Sub-bands Domestic 1A 17.700-18.140 19.260-19.700
1B 19.269-19.700 17.700-18.140
European Band == TransmitFreq.(GHz) =~ ReceiveFreq.(GHz)
55/27.5 MHz 1A/3A 17.700-18.200 18.700-19.200
2A/4A 18.200-18.700 19.200-19.700
1B/3B 18.700-19.200 17.700-18.200
2B/4B 19.200-19.700 18.200-18.700
15 GHz European Ban Transmit Fr Hz Receive Fr Hz
Sub-bands 490MHz 14.403-14.627 14.893-15.117
T/R Spacing 5 14.627-14.851 15.117-15.341
1B 14.893-15.177 14.403-14.627
2B 15.117-15.341 14.627-14.851
European Ban Transmit Fr Hz Receive Fr Hz
420 MHz 1A 14.501-14.725 14.921-15.145
T/R Spacing 2A 14.725-14.921 15.145-15.341
1B 14.921-15.145 14.501-14.725
2B 15.145-15.341 14.725-14.921
European Band Transmit Freq. (GHz Receive Freq. (GHz
728 MHz 1A 14.515-14.599 15.243-15.327
T/RSpacing 1B 15.243-15.327 14.515-14.599
13 GHz European Ban Transmit Fr Hz Receive Fr Hz
Sub-bands 1A 12.765-12.849 13.031-13.115
2A 12.877-12.961 13.143-13.227
1B 13.031-13.115 12.765-12.849
2B 13.143-13.227 12.877-12.961
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3-0DU Installation and Alignment

Installation Tools Required

* 9/16" socket or wrench
e 1/2" socket or wrench
* DVM with BNC to banana leads
* Hexagonal crimp tool (.108", 2.7mm and .475", 12.1mm)
* Butyl or weatherproof tape
ODU Assemblies * Tie wraps

The ODU consists of the following assemblies:

e Pinnacle ODU with Antenna
* Azimuth Adjust Plate and Hardware

Install RF Assembly e Pole Mount Plate

on Antenna * Elevation Adjust Plate and Hardware

38 GHz Assemblies

The 38 GHz RF Assembly is a circular design. It is installed directly on to the
antenna using a “push-fit” feed mechanism. Carefully line up the feed and the
four mounting clamps and, one by one, tighten the clamps. It is usually
tightened easier if opposite clamps are tightened first.

The antenna polarization of the 38 GHz assembly is determined by the
position of the RF Assembly on the antenna. When installing it on the antenna,
it can be rotated 90 degrees to select the polarization.

Vertical polarization — The RF Assembly handle is UP and the label “This side
down for vertical polarization” is down on the RF Assembly.

Horizontal polarization — The RF Assembly handle is on the left side and the
label “This side down for horizontal polarization” is down on the RF
Assembly. Note that when in this position, the handle must be removed from
the RF Assembly to allow for clearance to the antenna mount assembly.

13 to 26 GHz Assemblies

The RF Assemblies for 13 to 26 GHz are a rectangular assembly. They are
mounted on to the antenna with the handle and the longer side in the upward
position. An interface assembly, called the Antenna Transition Assembly,
determines the polarization.

Read the instructions below before installing the antenna transition assembly
on to an RF Assembly:

The antenna transition and mounting hardware are supplied in the antenna
package.

1. Verify correct transition assembly is selected. See Table 1. The transition
assembly has two parts: a circular transition and a vertical or horizontal
interface. The circular transition is chosen for the frequency band in use
and the interface is selected depending upon whether vertical or
horizontal antenna polarization is desired.

2. Attach the transition assembly to the RF Assembly. See Figures 1 and 2.
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3°0DU Installation and Alignment

Installation (cont.)

Identification of ODU/Antenna Transition Parts for
Vertical or Horizontal Polarization

13 GHz Vertical Polarization Horizontal Polarization
Vertical Assembly 8708250-13V Horizontal Assembly 8708250-13H
Consisting of: Consisting of:
Circular Transition 3800037-00 Circular Transition 3800037-00
Vert. Interface 3800043-00 Horiz. Interface 3800047-00
15 GHz Vertical Assembly 8708250-15V Horizontal Assembly 8708250-15H
Consisting of: Consisting of:
Circular Transition 3800038-00 Circular Transition 3800038-00
Vert. Interface 3800044-00 Horiz. Interface 3800047-00
18 GHz Vertical Assembly 8708250-18H Horizontal Assembly 8708250-18H
Consisting of: Consisting of:
Circular Transition 3800039-00 Circular Transition 3800039-00
Vert. Interface 3800045-00 Horiz. Interface 3800049-00
23 GHz Vertical Assembly 8708250-23V Horizontal Assembly 8708250-23H
Consisting of: Consisting of:
Circular Transition 3800040-00 Circular Transition 3800040-00
Vert. Interface 3800046-00 Horiz. Interface 3800050-00
26 GHz Vertical Assembly 8708250-26V Horizontal Assembly 8708250-26H
Consisting of: Consisting of:
Circular Transition 3800041-00 Circular Transition 3800041-00
Vert. Interface 3800046-00 Horiz. Interface 3800051-00
If the polarization is to be vertical, line up the waveguide slot on both
assemblies and attach them using the four 4-40 screws supplied. The
completed assembly will look like Figure 1.
If the polarization is to be horizontal, the interface will have a 45-degree
Figure 1

Vertical on Radio
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3+0ODU Installation and Alignment

Installation (cont.)

Figure 2
Horizontal on Radio

Figure 3

; ‘{u .38 : & m‘ -\
twist that mates with the RF Assembly. Attach the transition assembly to
the RF Assembly using the four 4-40 screws supplied as shown in Figure

2 with the word “Handle” facing the top RF Assembly handle.

Figure 3 shows the difference between the vertical and horizontal
interfaces where they mount on to the RF Assembly

Vertical
Polarization

Horizontal
Polarization

If an antenna transition has to be changed from vertical to horizontal,
follow the procedure below:

a) Start with the transition assembly as shown in Figures 4 and 5.

b) Remove four 4-40 screws from the vertical interface side and separate
the two parts as shown in Figure 6.

¢) Replace the vertical interface with a horizontal interface and attach the
horizontal interface to the circular transition as shown in Figures 6 and
7.
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Installation (cont.)

Figure 4
Vertical Assembly

Figure 5

Circular
Transition

Vertical
Interface
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3+0ODU Installation and Alignment

Installation (cont.)

Figure 6

Rectangular to Circular
Transition

Figure 7

90 Degree Twist to
Circular Transition

d) Line up the two arrows on the labels of both parts as shown in Figure 8,
and insure that the O-ring between the two parts is placed properly.
Tighten using the four 4-40 screws. The new horizontal interface piece
will look like Figure 9.

4. Reverse the above procedure when changing a horizontal transition to a
vertical one.
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Installation (cont.)

Figure 8

Horizontal Twist
Assembly

Figure 9

Circular
Transition

Horizontal
Interface
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3+0ODU Installation and Alignment

Installation (cont.)

Mounting Unpack the radio antenna assembly and after inspecting it for any
damage, place it aside on a clean surface.

Ensure that all required mounting hardware is enclosed:

Mountmg Hardware Azimuth Adjust Plate with

* U-Bolt

» 2 Split Lock Washers
* 2 Flat Washers

e 2 Hex Nuts

Pole Mount Plate with

¢ 4 Bolts

» 4 Split Lock Washers
* 4 Flat Washers

e 4 Hex Nuts

Elevation Adjustment
Plate with

¢ 5 Bolts

* 5 Split Lock Washers
¢ 5Flat Washers

¢ 5 Hex Nuts

4 Bolts

4 Nylon Washers
4 Lock Washers
4 Nuts

.
.
0
.
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3°0DU Installation and Alignment

Installation (cont.)

Mount Azimuth Adjust
Plate to Mast

Attach Pole Mount
Plate to Mast

3/8x 16
Galvanized

nut, split-lock and flat
washer (5 places)

Pole Clamps

Note:

Hand tighten nuts to allow
for adjusment. Torque to
spec. after alignment.

Align the azimuth adjust plate with the narrow end pointing in the
direction of the alignment and attach it to the mast using 3/8" U-bolt with
both lock and flat washers. Secure with the bronze nuts.

Fully tighten to mast using
3/8 x 16 bronze nuts with
flat washer and split-lock

washer (2 places).

e Mast

o))))))))))m)a | | }
w@)\
ST J

Note: Location of Azimuth
adjustment hole

Attach the Pole Mount Plate to the mast using the two pole clamps and
galvanized split-lock washers, flat washers and nuts. Insert the azimuth-
adjust rod through the azimuth adjust hole.

Pole mount plate

Azimuth Adjust
Rod

3/8x 16
Galvanized nut,
split-lock and flat
washer (5 places)

Preinstalled hardware
(2) 3/8 x 16 nuts,
(1) flat and split-lock
washer

Insert Azimuth Adjust Rod
through slot, secure with
washers and nut.
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3+0ODU Installation and Alignment

a Attach the Elevation Adjustment Plate to the Antenna Mount using
5 screws and washers provided. Fully tighten the screws to the proper

torque specifications.

Installation (cont.)

Nominal Bolt Size Nut Torque

Attach Elevation
Adjustment Plate to 1/4" S0IN-LB

Antenna Mount
3/8" 15FT-LB

1/4 x 20 Screws and
Lock Washers
(5 places)

Antenna Mount
T
o o o
(o] (o]

Install the Antenna Assembly to the pole mount by aligning the large
diameter hub on the Elevation Adjust Plate to the Pole Mount Plate.

Elevation Adjust
Plate/Antenna
Assembly

Attach Antenna
Assembly to Pole Mount

Assembly

A‘\\\\\A
(G

»

\

Attach antenna assembly
(with elevation plate) to
pole mount assembly.
Align hub with large
center hole on the Pole
Mount Plate.
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3°0DU Installation and Alignment

Installation (cont.)

Elevation Adjust
Positions

Important: Align the brass
rod on the pole mount plate
to the desired elevation
adjustment hole.

Note:  Hand tighten the nuts
at this point to allow
for adjustments.

(0]

Hyel

(@)

/ Formaximum
uplook angle,

insert brass rod in

| j) top hole.
Formaximum
downlook angle,
insert brass rod in
bottom hole.

After choosing maximum uplook or downlook angle, attach the two
assemblies together using four hex bolts with flat washers, split washers
and nylon washers.

ERE=

(@)
@ E
@ Install hardware -
* bolts
* nylon washers

* lock washers
* nuts

Unpack ODU and inspect it for any damage. Attach it to the antenna
according to desired polarization.

Note: For 18, 23, and 26 GHz see instructions below.

® 660

Remove the drain plug from the bottom of the antenna.

Attach a ground wire (8AWG) to the lug on the ODU and secure it to a
known earth ground.

Attach the RG-8 with N-type connector to the ODU. Leave a 3-to-4 inch

Installation and Operation Manual 3-13



3-0DU Installation and Alignment

3-14 Installation and Operation Manual



SYSTEM CONFIGURATION

Contents
Initial Configuration IDU ... 4-2
HyperTerminal Connection ............ccccvviiiiiiiie i 4-2
Installation Reminders...........cooooiiiiiiiiie e 4-3
Alignment and Operation Verification.............ccccccooviiiiiiienns 4-9
Fine Azimuth Adjustment ... 4-10
Fine Elevation Ajustment............cccccciiiiiiiiii 4-11
ATPC Configuration .............oovieiiiiiiiiieceeiee e 4-12
ATPC NOTES ....oiiiiiieiee e 4-13
Menu DeSCrPLIONS ........eeiiiiiiiiiiiiieeiieeee e 4-14
Optional Configuration Settings ..........ccccooviiiiiieeininns 4-15
Minimum Configuration Settings ...........cccocciviiiiiinins 4-15
Menu ComMMEANGS ......ooiiiiiiiiiiiieeee e 4-16
Definition of Line and Radio Link Performance............. 4-42

Installation and Operation Manual

4-1



4-System Configuration

-| nitial Confi gurati on After installation, the system must be configured for operation.

IDU The radio can be configured in one of three ways:

e Use "Installation Reminders" with a craft terminal interface.

* Set required parameters using the basic text-driven menus with a craft
terminal.

¢ Use the GUI interface connected to the IDU Ethernet interface.

Access to configuration is made using a HyperTerminal connection through
the Craft Terminal Interface Connector located on the back of the radio. A
male-to-female DB cable is required. Either a PC or craft terminal connection
can be used to access the system for initial configuration.

If the Radio Element Manager Graphical User Interface (GUI) is to be used,
the craft terminal must be used, as a minimum, to set the IP address of the IDU
and to set the access mode to "Ethernet".

After the Initial Configuration, you will be able to fully configure the system
using the menu commands or the GUI.

HyperTerminal Follow the steps below to access Network Management using a craft terminal.

Connection 1. Connect the serial port of a PC or terminal to the computer port of the

IDU. Determine if you will be using PC COM1 or COM2.

2. Open HyperTerminal on the PC:
Click Start / Programs / Accessories / Communication /
HyperTerminal and double-click HyperTerminal.

3. Inthe Connection Description dialog box, enter a name (for example,
“DirCOM1”—for 'direct to COM1:"). Choose an icon and click OK.

4. Inthe Phone Number dialog, go to Connect Using and choose Direct to
Com 1 (or the appropriate COM port.) Click OK.

5. Inthe COM Properties dialog, set

Bits per Second 9600
Data Bits 8
Parity None
Stop Bits 1
Flow Control None
Click OK.

6. Choose File / Properties, click on Settings. Set Emulation to VT100.
Click OK.

You should now be able to communicate with the Craft Terminal
Interface.

7. Choose File / Save, then File / Exit. In the future, to re-establish a
connection to the radio with the same settings, double-click on the
DirCOM1.ht document or open using a short cut.
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4-System Configuration

Installation Reminders

Using a craft terminal
connection, the Installation
Reminders sequentially step
through parameters for basic
system configuration.

The Installation Reminders facility is an easy and methodical way to quickly
setup the system for users unfamiliar with the equipment. It can be used to
avoid the omission of important parameters. A complete listing of the
Installation Reminders sequence follows with examples of parameters to be
set. As parameters are set, they are removed from the Installation Reminders
list.

1. Follow the steps 1-7 on the previous page to access the Installation
Reminders on the IDU.

2. Press Enter. The Installation Reminders screen will appear.

Screens will now appear to remind you of steps that may be required to
complete the installation. They will appear on each logon until you
respond to them or dismiss them.

1. Continue with installation reminders ->
2. Go to Top Menu now, return to these reminders on next logon ->

3. Go to Top Menu now, don’t present these installation reminders
anymore ->

(Local, !Standby, Minor Alarm)> 1
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4-System Configuration

Installation Reminders
(cont.)
The following Link Parameters must be configured before the radio’s antenna

can be aligned and before the radio can go online: Tx Frequency, Rx
Frequency.

Installation Reminders:

« Link Parameters 1.Configure Link Parameters now ->
2.Continue with installation, Remind about Link Parameters later ->

3.Continue with installation, Don’t remind about Link Parameters
anymore ->

When the Tx frequency is

entered, the Rx frequency (Local, !Standby, !Major Alarm)> 1

Tx Frequency

will automatically be Enter TX Frequency (22425 - 22975 MHz)> 22425
entered (if the IDU is
connected to an ODU). Rx Frequency

Enter RX Frequency (21225 - 21775 MHz)> 21225
Link Protection Type

1.Unprotected = <—— Current value
2.Protected

Enter Link Protection Type > 1
Note: A reboot is required for this change to take effect.

Continue: 1.Review Link Parameters again ->
2.Continue with installation ->

(Local, !Standby, !Major Alarm)> 2
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4-System Configuration

Installation Reminders (cont.)

Installation Reminders:

e Line Parameters

Line Name is optional. Line
Provisioning enables and
disables the LOS line input
alarm.

Continue:

* Line Configuration

The following Line Configuration parameters should be configured to enable
the radio to communicate with the line.

1.Configure Line Parameters now ->
2.Continue with installation, Remind about Line Parameters later ->

3.Continue with installation, Don’t remind about Line Parameters
anymore ->

(Local, !Standby, !Major Alarm)>

Line Name
Enter Line Name > Main

Line Provisioning

1.Not Equipped = <—— Current value
2.Equipped

Enter Line Provisioning > 1

1.Review Line Parameters again ->
2.Continue with installation ->

(Local, !IStandby, !Major Alarm)> 2
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4-System Configuration

Installation Reminders (cont.)

Installation Reminders:

» System Parameters

All system parameters are
optional.

Continue:

» System Parameters

System Configuration Parameters include a name for the radio and other
optional identification fields.

1.Configure System Parameters now ->
2.Continue with installation, Remind about System Parameters later ->

3.Continue with installation, Don’t remind about System Parameters
anymore ->

(Local, IStandby, !Major Alarm)> 1
Radio Name
Enter Radio Name > West

Radio Number
Enter Radio Number > 1234

Radio Location
Enter Radio Location > Boston

Radio Contact
Enter Radio Contact > Bob Smith

Installation Review: System Configuration

1.Review System Parameters again ->
2.Continue with installation ->

(Local, !Standby, !Major Alarm> 2
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4-System Configuration

Installation Reminders (cont.)

Installation Reminders:

» Network Management

Configuration

Network Management
setting is required when
employing SNMP via
Ethernet or modem.

IP Address must be set to

allow Ethernet connection.

Network Management Configuration (which runs over either Ethernet or PPP)
is not required for radio operation. If you don’t configure it, it will not be
enabled.

1. Configure Network Management (NM) Parameters now ->
Continue with installation, Remind about NM Parameters later ->

3. Continue with installation, Don’t remind about NM Parameters
anymore ->

>

(Local, !Standby, !Major Alarm)> 1
Active Interface(s)

1. None <—— Current value
2. PPP

3. Ethernet

4. PPP & Ethernet

Enter Active Interface(s) > 3

Ethernet IP Address
Enter Ethernet IP Address > 192.168.2.1

Ethernet IP Subnet Mask
Enter Ethernet IP Subnet Mask > 255.255.255.0

Default Gateway
Enter Default Gateway > 0.0.0.0

Route to NMS

None (Disables traps)

Network Interface (NI) <—— Current value
Other Radio (OR)

OR (Fallback to NI)

NI (Fallback to OR)

O

Enter Route to NMS > 2
NMS IP Address
Enter NMS IP Address > 192.168.1.10

SNMP Trap Community String
Enter SNMP Trap Community String > public
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4-System Configuration

Installation Reminders (cont.)

Continue:

* Network Management
Configuration

Installation Reminders:

* Power-up Mode

Installation Reminders:

* Radio Mode

Activates transmitter

Installation Complete

1. Review Network Management Parameters again ->
2. Continue with installation ->

(Local, !Standby, !Major Alarm)> 2

Initially, the radio powers up into Standby mode, and the installer turns the
transmitter on manually. When it is time to commission the radio, power-up
mode should be set to “Tx On’.

1.Set Power-up Mode to ‘Tx On ‘ now ->
2.Continue with installation, Remind about Power-up Mode later ->

3.Continue with installation, Don’t remind about Power-up Mode
anymore ->

(Local, !Standby, !Major Alarm)> 1
Powerup Mode changed to ‘“Tx On ‘.

1.Turn Tx On now ->
2.Leave Tx Off ->

(Local, !TxOff, 1Major Alarm)>1
Turn Tx On (TX currently Off). Are you sure? (Y/N) [N]: y

Installation Complete

1. Go to Top Menu ->

(Local, Online Minor Alarm)> 1
Saving installation configuration changes.

Top Menu (t)
(? for help)

1.Alarms...
2.Performance...
3.Performance History ->
4.Status/Inventory ->
5.Controls ->
6.Configuration ->
7.Utilities ->

8.Log Off
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4-System Configuration

Alignment and Operation

Verification

Note:  Before beginning the alignment of the system, verify the configuration
of the transmit and receive frequencies in the system software.

Using the RS-232 craft terminal interface, go to menu t,6,1:
6,1 Link Configuration

6,1,1  Tx Frequency

6,1,2  Rx Frequency

Attach a DVM (Digital Voltmeter) to the RSL, BNC test port on the
ODU. An RSL reading of at least 0.2V is expected. If there is a OV
reading, verify that the transmitter has been turned ON. Approximate
AGC readings for given RSL values are as follows:

RSL Value Typical AGC Reading
-20 dBm 4.5 to 4.8 Volts
-25 dBm 4.2 to 4.4 Volts
-30 dBm 3.8 to 4.1 Volts
-35 dBm 3.3 to 3.7 Volts
-40 dBm 2.9 to 3.2 Volts
-50 dBm 2.3 to 2.5 Volts
-55 dBm 1.8 to 2.2 Volts
-60 dBm 1.3 to 1.6 Volts
-65 dBm 0.8 to 1.1 Volts

Alignment should be done with one side of the link performing a course
adjustment to maximize RSL. This should be repeated at the other end.
Both Local and Remote radios should experience a rise in RSL as the
alignment progresses.
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4-System Configuration

Fine Azimuth Adjustment

Clockwise
Adjustment

Counterclockwise
Adjustment

Important

Prior to starting the Alignment procedure, loosen the 4 bolts on the
elevation adjustment assembly. Failure to loosen prior to adjustment may
result in breaking the mounting hardware.

Using a 9/16” wrench, loosen the (2) inside hex nuts on the Azimuth
Adjustment Rod. To rotate the antenna clockwise around the pole, tighten the
outer hex nut until the antenna is in the desired position.

1. Loosen (2) nuts

2. Tighten to rotate clockwise

Using a 9/16” wrench, loosen the hex nut on the Azimuth Adjustment Rod.
To rotate the antenna counterclockwise around the pole, tighten the (2) inner
hex nuts on the adjustment rod until the antenna is in the desired position.

2. Tighten to rotate
counterclockwise

1. Loosen
(leaving 3 threads minimum)

NOTE:
1. Fine Azimuth adjustment allows for +/- 10 degrees.
2. When alignment is completed, remember to fully tighten the (2) inside
nuts and the (4) hex nuts on the pole mount clamps to the proper torque.

CAUTION: Be careful to tighten the pole clamps evenly to avoid a gap between
the clamps and the pole.

Installation and Operation Manual



4-System Configuration

Fine Elevation Ajustment

Using 1/2” wrench, rotate the Elevation Adjust Rod counterclockwise to the
Uplook Adjustment desired position.

Using 1/2” wrench, rotate the elevation adjust rod clockwise to the desired
Downlook Adjustment position.

NOTE:
1. Fine elevation allows for adjustment of +/- 25 degress.
2. When alignment is completed, be sure to fully tighten the (4) bolts
on the elevation adjustment plate to the proper torque specification.

\,—_EI:[?_ Rotate elevation rod:

¢ Counterclockwise for
Uplook angle

Fj) * Clockwise for
O Downlook angle
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4-System Configuration

Alignment and Operation ~ Note:

Cerification (cont.)

Care must be taken not to align on a side lobe. A common indication will
be an unstable reading on the meter.

Another indication may be a large contrast in RSL levels at each end.

A thorough Azimuth sweep will ensure proper alignment. RSL voltage will
rise as it hits a side lobe, fall until it rises further on the desired signal, and
then fall again until it hits the other side lobe. This repeats as one sweeps
side to side.

.ATPC Configuration

3. Once the course alignment is complete, each end should attempt to
maximize RSL by alternately making slight adjustments to the Azimuth
and elevation rods (as shown on previous page).

4.  Once the signal is peaked, the previously loosened nuts should be
tightened. It is recommended that the RSL be monitored during the
tightening of the nuts as a shift in RSL may occur. Tightening all nuts
evenly as opposed to locking each one independently will help. Use the
following table as a guide:

Nominal Bolt Size Nut Torque

1/4" 50IN-LB
3/8" I5FT-LB

5. After alignment, take the following steps to bring the radio into
operation:

a.

b.

c.

f.

Check to see that the Link LED on the IDU is on continuously. This
indicates both ends of the link are communicating.

Verify that the Major, Minor, Maintenance, and Remote LED's on the
IDU are off (not red.)

Run a BER test using an external test set or the built-in BER test
function. See menu command t,5,2 for details on running in integral
BER test. If external equipment is used, initiate a remote loopback and
apply a 155 Mb/s signal to the data port for at least 15 minutes.

Verify that the Link LED is now on (green). Allow the radio to run at
least 15 minutes error free.

Cycle the power off/on and verify link acquisition.
Record data (RSL, Tx Power, S/N) as required by installation orders.

In many systems in an urban or congested environment, attenuation is added to
the transmitter to reduce its power so as to allow reuse of the radio frequencies
and minimize interference. However, in the case of a rain fade or external
interference, it may be desirable to increase the transmit power by lowering the
attenuation that was previously implemented.

The ATPC feature allows the user to specify a target RSL at the remote side of
a radio link so that if the remote RSL falls above or below the specified target,
a command will be sent from the remote end to the local end to increase or
decrease the local transmit attenuation to maintain the requested remote RSL
level. The maximum ATPC range that can be utilized is 30 to 40 dB as shown

below.

Configuration of ATPC is performed at follows:

1. Select the local control using the craft terminal menus or the Remote
Element Manager (REM) interface, also referred to as the GUI interface.

2. Go to Configuration, Link settings.
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‘ATPC Configuration

(cont.)

ATPC Notes

Set the target RSL for the remote end of the link. The default RSL’s and
minimum/maximum RSL’s that are permitted are given below:

Modulation Type 16 QAM 32 QAM 128 QAM 192 QAM
Default Target RSL -55 dBm -55 dBm -49 dBm -47 dBm
Minimum Target RSL -61 dBm -61 dBm -55 dBm -53 dBm
Maximum Target RSL -35 dBm -35dBm -35dBm -35dBm
Default Maximum Power +19 dBm +17 dBm +14.5dBm +12.5 dBm
ATPC Attenuation 40 dB 40 dB 30 dB 30 dB

Set the Maximum Tx Power for the desired level. This will put a limit on
the transmit power that can be used even if the remote RSL falls below
its requested target. The maximum transmit power can be set by
inserting the absolute power level in dBm.

The Maximum Tx Power must be less than that specified for the ODU.
Set the ATPC control to Enable.

If desired, set the steps above for ATPC operation in the other direction
of the link. Note that the ATPC may be operating in one or both
directions of the link. The configuration parameters (target RSL,
Maximum Tx Power) may be different in each direction of the link.

The enabling/disabling of the ATPC as well as changes to the ATPC
configuration parameters may be changed while the radio link is on-line
and ATPC is enabled.

If the ATPC is enabled and an operator selects a manual output power
less than the current ATPC output power, the system ignores the request
and shows:

‘Manual Tx Power can’t be less than current Tx Power (ATPC algorithm
result). It has been set to current Tx Power.’

The value will remain at the Current Tx Power.

If the operator enables the ATPC (from a disabled mode) and the ATPC
Maximum Tx Power (previously set) is less that the current output power,
the request is allowed and the system shows:

‘Requested ATPC Max Tx Power is less than current Tx Power and
might degrade performance.’

The value changes to the operator’s setting.

If the ATPC Maximum Tx Power is changed by user request (with
ATPC enabled) and the value is less than the current ATPC determined
output power, the system displays: ‘Requested ATPC Max Tx Power is
less than current Tx Power and might degrade performance. ATPC Max
Tx Power has been set to current Tx Power.’

If the ATPC Maximum Tx Power is set to a power level greater that the
ODU maximum level, the following message shows:
‘Warning! Mismatch between configured and actual Tx Power.’

Current Tx Power will be set to maximum possible.
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Menu Descriptions

The Menu Functions are
simply a text-based
presentation of the systems'
network management and
configuration capabilities.

Command t

Note: 1,0 appears only if the
Link is configured as
a Protected Link.

This section describes the menu functions that are used for configuration,
operation and maintenance of a link.

The multi—level, menu-driven system provides access to all configuration
settings, as well as to radio performance monitoring and controls. The menus
are shown in this section.

When the radio terminal is first switched on and has not yet been configured, it
will automatically go to Installation Reminders mode. If you want to use menu-
driven commands, select 3 to go to the Top Menu.

The Minimum Settings are those which are required for operation. The
Optional Settings depend upon the application of the radio link, particularly
with respect to how the network management system will be used.

When the radio is first powered up and has not yet been configured, it will
automatically go to the Tx Off mode with a muted transmit output. After the
minimum settings are made, the radio can be activated into the Tx On mode.

The Top Menu (t) is the main menu for the link configuration and control
software, and organizes the menus by topic into 9 sections. All user-accessible
commands and configuration parameters are available in these 9 menus.

Protected Link Status/Performance
Displays the protection parameters.

Alarms

Displays the Alarms menu. From any menu, you can also type GA
(Go to Alarms Menu) and press Enter to be brought to the Alarms
menu.

Ko N
-\

Performance
Displays the Performance menu. From any menu, you can also type
GP and press Enter to be brought to the Performance menu.

Ko
N

Performance History
Displays the Performance History menu.

I
W

Status/Inventory
Displays the Status/Inventory menu.

o
LN

Controls
Displays the Controls menu.

Configuration
Displays the Configuration menu.

Utilities
Displays the Utilities menu.

Log Off

Ends the current menu session. If the current session is a Telnet
session, the session ends.

N
N
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Minimum Configuration Settings

Configuration Command Description
String
Tx Frequency 6,1,1 Sets the transmit frequency in MHz
Rx Frequency 6,1,2 Automatically set when the Tx frequency is selected if an
ODU is connected to the IDU. If there is no ODU, the Rx
frequency must be set individually.
Power-up mode 6,1,4 Determines whether the radio transmitter is on or off after
a power outage. Usually set to be off before the
configuration settings are set. Then the mode is changed to on.
Tx Mute On/Off 5,1 Mutes the transmitter when RF transmission is not desired. The
command to turn the transmitter on will allow the radio to aquire the
other end of the link.
Optional Configuration Settings
Configuration Command Description
String
Manual Tx Power 6,1,3 Default Tx power is maximum power. However the Tx power can be set
directly in dBm to a lower power by 30 dB if ATPC is not enabled.
Line Provisioning 6,2,2 Selects OC.3/STM.1 to be equipped or non-equipped.
Radio Name 6,4,1 Selects an ID name for the radio.
Radio Number 6,4,2 Selects an ID number for the radio.
Radio Location 6,4,3 Selects an ID name for the radio’s location.
Radio Contact 6,4,4 Selects an ID name for a contact person.

Administrator Password 6,4,5
NM Active Interface 6,5,1
NMS IP Address 6,54

Ethernet IP Address 6,6,1

Ethernet IP Subnet Mask 6,6,2
PPP Configuration 6,7

Alarm Configuration 6,9,x

Selects a security password to limit entry into the menu system.
Selects interface path for SNMP communication.

IP address of PC or NMS computer. Required only if downloading new
software or using TFTP server.

Type in the IP address for the radio terminal. The address will be used for
network management applications or when software is upgraded.

This is the IP subnet mask of the 10BaseT Ethernet interface.
Defines the environment for a modem interface when working with PPP.

Configures a specific alarm:

* Defines alarm action for SNMP
A — Alarm display
S — Set trap
C — Clear trap

* Activates up to 5 output relays
» Sets relays for NC or NO
» Sets thresholds (if applicable)
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Menu Commands

m Protected Link Status/Performance

Displays protection parameters for all four (4) radio terminals in a Protected
Link application, and appears only if the link is configured as a protected link.

Please refer to the Protected Link Supplement (Appendix F) for detailed
information regarding Protected Link Configuration and Operation.

(& Alarms

Displays current and latched alarms for the Local radio and its remote Peer, if
available. Latched alarms are defined as alarms that were set in the past but
are not currently active. Latched alarms may be cleared from this menu.

Radio Name
Displays the name of the Local radio and its Remote peer, if available.

Individual Alarm Listing

Multiple alarms may be listed in this section. Major alarms are tagged with an
exclamation point (!). Latched alarms are indented two columns and
surrounded by parentheses. You may choose “0” to clear all latched alarms.

Since Reset

The amount of time that has elapsed since the latched alarms were last reset, or
the system was booted. The time displayed is in days, hours, minutes and
seconds (Days: Hours:Minutes:Seconds).

1,0 Latched Alarms Reset

This command (t,1,1,0) is used to reset latched alarms. This will also cause the
“Since Reset” interval to be reset to zero.
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Current Link Performance

Displays current values for all listed parameters, as well as historical
information gathered over the Custom Interval period displayed below. Once
the Custom Interval is reset, each parameter value will be reset to its Current
Value and the Custom Interval will be reset to zero.

Radio Name
Displays the name of the Local radio and its Remote peer, if available.

Tx Power (dBm)
Displays the transmit power, dBm, to the nearest 0.1 dB.

RSL (dBm) (Min/Max)

The Received Signal Level in dBm as calculated by the radio terminal. The
minimum and maximum RSL during the Custom Interval period is also
displayed in parentheses. Values represented are to the nearest 1.0 dB.
Estimated BER

Estimated Bit Error Rate of the radio link.

Sync Losses

The number of modem synchronization losses that have occurred during the
Custom Interval period.

G.826 EFS (EFSR)

ES .o Error free seconds - Seconds with no measured data errors.

(EFSR) ........ Error free second ratio - The ratio of EFS to total seconds
during a Custom Interval period.

G.826 ES (ESR)

ES s Errored seconds-The number of seconds with one or more

measured errors per second.

(ESR) .......... Ratio of ES to total seconds in available time during a Custom
Interval period.

G.826 SES (SESR)

SES ..o Severely errored seconds - A one-second period which
contains >30% errored blocks. An Errored Block is a block in
which one or more bits are in error.

(SESR) ........ The ratio of SES to total seconds in available time during
Custom Interval period.

G.826 SEFS (SEFSR)
(SEES)......... Count of seconds with one or more SEF (Severely Errored

Frame) defects. An SEF is the occurance of 4 consecutive
errored frame alignment words (A1/A2 bytes). (As defined in
RFC 2558). SEFS is only displayed when the SONET/SDH
framing option is equipped.

(SEFSR) ...... The ratio of SEFS to total seconds in available time during a
Custom Interval period.
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Current Link Performance (cont.)

G.826 UAS (UAS/totS)

UAS ........... A period of unavailable time begins at the onset of 10
consecutive SES events. These ten seconds are considered to
be part of the unavailable time. Available time begins at the
onset of ten consecutive non-SES events. These 10 seconds are
considered to be part of available time.

(UAS/totS) .. The ratio of UAS to total seconds during a Custom Interval period.

B.826 BBE (BBER)

BBE ............ Background Block Errors. Count of errored blocks, (blocks
that have one or more errored bits) that were received in seconds
that were not SES (severely errored seconds). Gives an indication
of line quality during the "background" in between major error
events. BBE is only displayed when the SONET/SDH framing
option is selected.

(BBER) ....... The ratio of BBE to total seconds during a Custom Interval period.

Line Status

Current status of the tributary line. The tributary can be assigned as “equipped”
or “unequipped”. If equipped, an alarm (LOS) will occur if the line input is
removed. If unequipped, the above alarm is disabled but minor alarm,
"unexpected signal (US)" will occur if a line input exists.

ODU Temp. (Min/Max)

The current ODU temperature, as well as the minimum and maximum
temperatures observed during the custom interval.

IDU Temp. (Min/Max)

The current IDU temperature, as well as the minimum and maximum
temperatures observed during the custom interval.

Uptime

The amount of time since the system was last booted.
Custom Interval

The amount of time since the custom interval was last reset.
Reset Custom Interval

The command (t,2,0) will reset the custom interval, and also reset all historical
information displayed in this menu.

Definition of Line and Link Performance

| Local Line Performance Local Radio Link Performance < Remote Line Performance

Remote Radio Link Performance

User Ipul  e— 1 @ Usser Input

Local Radio Remote Radio
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t,2,1

Current Line
Performance (cont.)

Current Line
Performance appears
only if the link is
equipped with the
SONET/SDH framing
option with SOH.

Radio Name

This item displays the name of the Local radio and its Remote peer, if available.
Line Status

Current status of the tributary line. The line can be assigned as "equipped" or
"unequipped."

Line Loopback

Tests the line at various points. External equipment sends a pattern and
monitors its received channel. If the sent pattern is identical to the received
pattern, the loop is confirmed.

Line Type

Displays the line type.

G.826 EFS (EFSR)
EFES ............. Error free seconds - Seconds with no measured data errors.

(EFSR) Error free second ratio - The ratio of EFS to total seconds
during Custom Interval period.

G.826 ES (ESR)

ES ..o Errored seconds - The number of seconds with one or more
measured errors per second.

(ESR) .......... Ratio of ES to total seconds in available time during a Custom
Interval period.

G.826 SES (SESR)

G.826 SES .. Severely errored seconds - A one-second period which
contains >30% errored blocks. An Errored Block is a block in
which one or more bits are in error.

(SESR) ........ Ratio of SES to total seconds in available time during
a Custom Interval period.

G.826 SEFS (SEFSR)

SEEFS ........... Count of seconds with one or more SEF (Severely Errored Frame)
defects. An SEF is the occurance of 4 consecutive errored frame
alignment words (A1/A2 bytes). (As defined in RFC 2558). SEFS is
only displayed when the SONET/SDH framing option is equipped.

(SEFSR) ...... The ratio of SEFS to tal seconds in available time during a Custom

Interval period.
G.826 UAS (UAS/totS)
UAS ......... A period of unavailable time begins at the onset of 10

consecutive SES events. These ten seconds are considered to be
part of the unavailable time. Available time begins at the onset of
ten consecutive non-SES events. These 10 seconds are considered
to be part of available time.

(UAS/totS) . Ratio of UAS to total seconds during a Custom Interval period.
B.826 BBE (BBER)

BBE ............ Background Block Errors. Count of errored blocks, (blocks that
have one or more errored bits) that were received in seconds that
were not SES (severely errored seconds). Gives an indication of
line quality during the "background" in between major error
events.

(BBER) ....... The rate of BBE to total seconds during a Custom Interval period.
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t2,1

Current Line
Performance (cont.)

Wayside Status
Current status of the wayside line.

Wayside Loopback

Tests the wayside.

Wayside Type

Displays the type of wayside line.

Custom Interval
Command 2,0 will reset a Custom Interval to 0.

Performance History

Line Uptime Link Uptime Totals
appears only if the Displays the Link Uptime Totals menu.
link is SOH Line Uptime Totals
equipped. Displays the Line Uptime Totals menu.
£3.1 This menu is similar to the Performance menu, except no current values are
it )

Link Uptime Totals

displayed. The Uptime Totals represent cumulative totals for each listed value

since the time of initial link boot up (values are displayed from the last time
the radio was booted up to the present time).

Radio Name
Display the name of the local radio and its remote peer, if available.

RSL (dBm) (Min/Max)

The Received Signal Level in dBm as calculated by the radio terminal. The
minimum and maximum RSL during the uptime period is also displayed in
parentheses.

Sync Losses
The number of modem synchronization losses that have occurred during the
uptime period.

G.826 EFS (EFSR)
Descriptions for G.826 ES (ESR)
EFS, ES, SES and G.826 SES (SESR)
UAS, SEFS and G.826 UAS (UAS/totS)
BBE found with G.826 SEFS (SEFSR)
menu t,2. (G.826 BBE (BBER)
ODU Temp. (Min/Max)
IDU Temp. (Min/Max)
Uptime
t3,2 Radio Name

Line Uptime Totals

Line Uptime Totals

appears only if the link is

equipped with the
SONET/SDH framing
option (SOH).

Descriptions for EFS,

ES, SES, UAS, SEFS and

BBE are found with
menu t,2.

Displays the name of the local radio and its remote peer, if available.

G.826 EFS (EFSR)
G.826 ES (ESR)

G.826 SES (SESR)
G.826 UAS (UAS/totS)
G.826 SEFS (SEFSR)
G.826 BBE (BBER)
Uptime
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Status/Inventory

Link Inventory
Displays the Link Inventory menu.

Boot Status
Displays the Boot Status menu.

Firmware Status

Displays the release numbers and dates of the flash-memory-resident firmware
modules that are loaded into FPGAs during system initialization.

t4,1

Link Inventory

Radio Name

Displays a radio name that may be entered by an installer during the radio
configuration.

Radio Number

Displays a radio identification number that may be entered by an installer
during the radio configuration.

Radio Location
A parameter that may be used to identify the physical location of the radio.

Radio Contact

A parameter that may be used to identify the person who should be contacted
in case of trouble with this radio.

Radio IP Address

Main IP address of this radio. The main IP address of the radio is considered
to be the IP address of the Ethernet interface.

ODU Model
ODU model name.

ODU Hardware Version / SN
Hardware version and serial number of the ODU.

ODU Software Version
Version of software that is currently running in the ODU.

Frequency Plan

A brief description of the frequency plan of the ODU showing basic frequency
band, channel bandwidth, Tx/Rx frequency spacing, and whether the terminal
is configured to operate with an FCC or ETSI frequency plan.

Tx Frequency Range

Permitted transmission frequency range of the ODU. The range is set by the
waveguide diplexer in the ODU.
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t.4.1 Rx Frequency Range
7 Permitted receive frequency range of the ODU. The range is set by the
Link Inventory waveguide diplexer in the ODU.

(cont.) IDU Model
IDU model name.

IDU Hardware Version / SN
Hardware version and serial number of the IDU.

IDU Software Version
Version of software that is currently running in the IDU.

LIM Model
Line Interface Module (LIM) that is currently installed.

LIM Version / SN
Current hardware version and serial number of the Line Interface Module.

t4, 2 Radio Name

Boot Status Displays a radio name that may be entered by an installer during the radio
configuration.
Boot Reason
Displays the reason the radio was last booted.
Image Booted
Displays which image the radio was booted from (Primary or Secondary).
IDU Boot SW Version
Displays the version number of the boot code in the firmware of the radio.
Current Image SW Version
Displays the version number of the Operational Code (OC) that the radio is
currently running.
Primary Image Version
Displays the version number of the Operational Code (OC) that is loaded into
the Primary image area.
Primary Image CRC
Displays the CRC of the Operational Code that is loaded into the Primary
image area.
Primary Image Status
Displays the Status of the Operational Code that is loaded into the Primary
image area. Possible status values include “OK” and “Bad CRC”.
Secondary Image Version
Displays the version number of the Operational Code (OC) that is loaded into
the Secondary image area.
Secondary Image CRC
Displays the CRC of the Operational Code that is loaded into the Secondary
image area.
Secondary Image Status

Displays the Status of the Operational Code that is loaded into the Secondary
image area. Possible status values include “OK” and “Bad CRC”.
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t4,3

Firmware Status

Displays the release numbers and dates of the flash-memory-resident firmware
modules that are loaded into FPGAs during system initialization. May be used
by factory for future determination of upgrades required, and compatibility
with other ODUs.

m Controls

Transmit (Tx) Mute On/Off

Allows the user to toggle the transmitter from On to Off. The current Tx mode
is also displayed in this item.

Integral BERT
Displays the radio’s menu for its built-in test function for measuring BER
(Bit Error Rate).

Radio Loopback
Displays the menu to loopback the payload in a local or remote mode.

Continuous Wave (CW)

Removes modulation on the transmit carrier (for test) and transmits in
continuous wave (CW).

Wayside
Displays the menu to loopback a wayside channel in a local or remote mode.

Transmit (Tx) Mute On/Off

t51
Transmit Mute On/Off Allows the user to toggle the transmitter from On to Off. The current Tx mode
is also displayed in this item.
t52 Elapsed BERT Time
i |
Displays the elapsed time of BER Test.
Integral BERT

Local Acquisition Time

Time that the Remote to Local BER Test has been running. Time begins with
the start of BER Test or if acquisition is lost and then reacquired.

Remote Acquisition Time

Time that the Local to Remote BER Test has been running. Time begins with
the start of BER Test or if acquisition is lost and then reacquired.

Local Coded BER

The measured Bit Error Rate for the transmission channel in the remote to
local direction.

Remote Coded BER

The measured Bit Error Rate (BER) for the transmission channel in the local to
remote direction.
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52,1
Start BERT

Start BERT
Starts the integral Bit Error Rate Tester (BERT).

Note that the BER Test uses the full 155 Mbit/s payload and will disrupt
traffice if in use.

Resets the integral Bit Error Rate Tester (BERT). All values are reset to zero.

Reset BERT
t5,2,3 Stops the integral Bit Error Rate Tester (BERT).
Stop BERT
£,5,3 Displays the menu to loopback the payload at the output of the IDU in a local
IDU Loopback mode only. A remote IDU is not allowed since it would break the management

channel and not allow the loopback to reset to normal.

Local Radio LB=Loopback Remote Radio
IDU ODU ODU IDU

User Traffic
Incoming —>
Outgoing <—— D C D 4@@@_ ID CI

Local Remote T [

L/B  L/B Local L/B

IDU L/B Remote L/B

(t.5,3)

IDU Loopback
State

Allows the user to select an IF loopback mode for the local IDU.

54

Continuous Wave

Enables/Disables modulation on the transmit carrier (for test) and transmits in
continuous wave (CW).
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55
Wayside Allows the user to select a loopback mode for the Local Radio Line, Remote
Loopbacki/Controls Radio Line, Wayside Local and Wayside Remote channels.

t,5,51,x

Line Loopback/Control (Local Radio)

Local Loopback (3) Remote Loopback
User Traffic Force AIS (4) l

|
o S {@@)@j— 5¢
| [

Remote Loopback (2) Local Loopback

Local Radio Remote Radio

X =1 No Loopback
2. Remote Loopback (Back to Radio)
3. Local Loopback (Back to User)
4. Force AIS (to local user)*

*Appears only if link is SOH equipped

55,2,

Line Loopback/Control (Remote Radio)

Remote Loopback Force AIS (4)
l Local Loopback (3)
User Traffic l
Incoming——> AIS ——
e —[5C > —[@{7_}@]— ¢
Local Loopback Remote Loopback (2)
Local Radio Remote Radio

X =1. No Loopback
2. Remote Loopback (Back to Radio)
3. Local Loopback (Back to User)
4. Force AIS (to local user)*

*Appears only if link is SOH equipped.
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t,5,5,3,x

Wayside Loopback/Control (Local Radio)*

Local Loopback (3)
User Traffic Force AIS (4)

eraoiond b T {@@)@D— ¢
[ [

Remote Loopback (2) Local Loopback

Remote Loopback

Local Radio Remote Radio

X =1. No Loopback
2. Remote Loopback (Back to Radio)
3. Local Loopback (Back to User)
4. Force AIS (to local user)

*Appears only if link is SOH equipped

t,5,54,x

Wayside Loopback/Control (Remote Radio)*

Remote Loopback Force AIS (4)

Local Loopback (3)
User Traffic

l
wene > —ﬂ@{ﬂ_}@j— e

Local Loopback

Remote Loopback (2)

Local Radio Remote Radio

X =1. No Loopback
2. Remote Loopback (Back to Radio)
3. Local Loopback (Back to User)
4. Force AIS (to local user)

*Appears only if link is SOH equipped.
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m Configuration

Displays the Link Configuration menu.

t6,1
Link

£6.1.1 Selects the transmit frequency in MHz. After the Tx frequency is set, the Rx
7 1y frequency is automatically set if the IDU is connected to an ODU.

Tx Frequency (MHz)

t6,1,2 Selects the receive frequency in MHz.

Rx Frequency (MHz)

t6,1,3 Allows the user to set the Tx power level, (in dBm) if ATPC is disabled.

Manual Tx Power

A 30 dB range is permitted from maximum output power.

Selects the (transmit mute) mode that the radio will go to when powered up.

t6,1,4 Permitted values are “Tx Off” and “Tx On”.
Power-Up Mode
t6.1.5 Enable if the receive side Target ATPC RSL is expected to perform.
i B |
ATPC (Automatic In Unprotected Link operation, ATPC can be enabled in either the local or
Transmit Power remote radio terminals.
Control) Protected Link operation, ATPC should be enabled in all 4 radio terminals.
6.1.6 Threshold Level (in dBm) that the receive radio will tolerate before calling for
t,6,1, ATPC (Automatic Transmit Power Control).
Far End Target In Protected Link Operation the same RSL target should be set for both

>
3
O
P
(%]
F
-
Q
W
g

primary and secondary from the same side. Note that only the active radio will
support the desired target level, and the non-active radio will have 6dB less for
secondary and more for primary.

o~
(=)
-\
N

E

>
3
S
X
3
c
3

Allows the user to set the desired maximum transmit power (in dBm)
for ATPC.

Tx Power
1618 Allows user to select Protected or Unprotected link.
T Note that after changing the protected/unprotected mode, the IDU must be
Link Protection rebooted.
Type
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6,2

Line Configuration

t6.2.1 Allows the user to define a name for the line input from the user.
J )&=y

Line Name

Allows the user to decide whether or not to provision the tributary line.
Permitted values are “Not Equipped” and “Equipped”. When not equipped,
Line Provisioning  alarms on the tributary are not reported.

Line T
Wayside and Service e Lype

Values appear only if  Wayside Name

the link is SOH Wayside Provisioning

equipped. Wayside Channel Type
Wayside Encoding
Wayside Equalization

Service Channel A Provisioning
Service Channel A Interface
Service Channel B Provisioning
Service Channel B Interface
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6,3
SOH Configuration

t6,3,1
SOH Functions

t6,3,2
Insert B1 BIP-8 bytes

Enables and disables the Section Overhead (SOH) functions. If set to “Enable”
the SOH interfaces become capable of examining bytes in (and inserting bytes

in) the SONET/SDH SOH. If set to “Disable”, all read and write access to the

SOH is denied, and the interfaces become completely transparent.

interfaces check received B1 bytes against the corresponding received frame,
and determine if an error has occured in the received frame. The B1 bytes are
then replaced with new, regenerated bytes and transmitted in the direction of

the line and radio link.

t,6,3,3

Propagate AIS if LOS
Detected

Enable or disable the insertion ot AIS (Alarm Indication Signal) at the user
interface output (remote end) in response to an Loss of Signal (LOS)
indication from the incoming line (local end).

t,6,3,4

Propogate AIS if LOF
Detected

Enable or disable the insertion of AIS (Alarm Indication Signal) at the user
interface output (remote end) in response to an Loss of Frame (LOF) indication
from the incoming line (local end). Also will enable or disable the insertion of
AIS at the user interface output (local end) in response to an LOF indication
from the incoming radio link (local end).
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16,4

System Configuration

Allows the operator to configure the system.

t,6,4,1

Radio Name

Allows the user to define a name for the radio.

,6,4,2

Radio Number

Allows the user to set a number for the radio.

t,6,4,3

Radio Location

Allows the user to set a location for the radio.

t,6,4,4
Radio Contact

Allows the user to set a contact person for the radio.

t,6,4,5

Administrator
Password

Highest level password. Allows the user to set and change the password for the
radio and perform all functions. When set, this password must be entered
upon logging into the radio, before the Top Menu is displayed.

,6,4,6

Operator Password

Second level password. Allows the users to perform all functions except
change the password.

,6,4,7

Viewer Password

Lowest level password. The viewer status allows monitoring of the link
performance, but does not allow any changing of parameters (read only).

t,6,4,8

Async Service Channel

Baud Rate

Used to set the auxilliary asynchonous service channel to operate at baud rates
between 1200 bps to 19.2 Kbps.
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6,5

Network Management
Configuration

Allows the operation to establish and change the network management
parameters.

Active Interfaces

Allows the user to select which TCP/IP network interfaces will be used. The
choices are:

* None ........ This option disables TCP/IP network access to this radio. A craft
terminal must be used for Network Management access if
TCP/IP is disabled.

* PPP......... This option allows network access only via the dial-up PPP

modem connection.

o Ethernet ... This option allows network access only via the 10BaseT
Ethernet adapter.

* Both ......... This option allows network access via both PPP and Ethernet
and additionally permits packet routing between the two
interfaces.

Default Gateway

If the NMS resides on a different subnet than the radio, then the Default
Gateway is used as the IP address of the network router or gateway that can
provide connectivity to the NMS. If the NMS resides on the same subnet as
the radio, then leave this field set to “0.0.0.0”.

Route to NMS

Controls the way that the radio accesses the NMS. Each option is described
below.

* None (Disables all traps) — This option means that the radio does not have
access to an NMS. No SNMP traps will be delivered.

* Via Network Interface — This option means that SNMP traps will be
delivered via the local network interface.

* Via Remote Radio — This option means that SNMP traps will be delivered
via the remote radio’s network interface. If the RF link to the remote radio
is not available, traps will not be delivered.

* Via Remote Radio (Fallback to Network Interface) — This option means that
SNMP traps will be delivered via the remote radio’s network interface. If
the RF link to the remote radio is not available, traps will be delivered via
the local network interface.

NMS IP Address

The IP address of the NMS (Network Management Station) that will be
communicating with the radio.

Installation and Operation Manual 4-31



4-System Configuration

Trap Community
String

The SNMP Community identifier that will be used when traps are delivered to
the NMS.

Cold Start Traps

Sends standard SNMP Traps at start-up if enabled.

16,57

Authentication Failure
Traps

Sends an alert when an invalid password is used to access the radio.

Heartbeat Trap

A manually set trap (3600 sec will send a heartbeat every hour) that tells NMS
that the radio is still alive. Set in seconds to determine the interval between
heartbeat traps.

Ly
o
2
c
o
S
G)
<

TFTP Default Directory
Path

The string that will be added to the front of file names used in all TFTP
transfer requests made by the radio. For example, if the TFTP Server is
pointing at the directory “/download”, and the TFTP Default Directory Path is
“radio”, and the user attempts to download”moc11.bnc” to the radio, the
radio’s request to the TFTP server will be for’radio/moc11.bnc”, and the
serverwill access “/download/radio/moc11.bnc” if it exists. This mechanism
canbe used to have different radios (or categories of radios) point at different
download directories. It can also be used when a TFTP server is incapable of
pointing to anything other than the root directory.

£6,510

Static Routes

This menu item gives access to a facility for maintaining a list of static
routes that will always be added to the radio’s IP routing table. An IP
routing table for a radio (or other IP host) describes all the IP subnets
and hosts that the radio (or host) “knows” about, and, for each subnet,
points to the interface (Ethernet, PPP or radio overhead) to use to get to
that subnet. Some entries are added to the table automatically, but
”static” routes are added by the user to facilitate routing that the radio
otherwise would not “know” how to do. A white paper is available that
describes this and other advanced routing topics.
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6,6

Ethernet Configuration

Ethernet IP Address

The IP address of the 10BaseT Ethernet interface used by this radio terminal.

Note: When the IP address is changed, it immediately takes effect without loss
of traffic and does not require rebooting the IDU.

Ethernet IP Subnet
Mask

The IP Subnet Mask of the 10BaseT Ethernet interface.

t,6,7
PPP Configuration

Maximum Output
Queue Size (K bytes)

Maximum number of kilobytes of IP packets that will be buffered for delivery
to the PPP peer. This buffer is used to hold packets that are sent while PPP
dialing and option negotiation are in progress. The default is 32 K bytes.

t6,7,2

Modem Baud Rate

Baud rate at which the radio will talk to the modem. This is not necessarily the
same speed that the modem will transmit and receive from the remote modem.
The actual transmission speed can be affected by telephone line conditions.

Modem Initialization
String

The Modem Initialization String is sent to the modem once per minute, with a
Carriage Return (<CR>, ASCII 0x0D) appended. This will typically be an
“AT” style modem command string that sets any desired options on the
modem. The Modem Initialization String is transmitted at the configured
Modem Baud Rate.
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Remote Phone Number

Telephone number that is dialed when attempting to connect to the NMS. This
string has “ATD” appended to it (standard Hayes-compatible modem dial
command) and has a <CR> appended to it before it is sent to the modem.
Legal characters in this string include “T” (select Touch Tone dialing), “P”
(select Pulse dialing), “0” — “9”, “#”, “*” (standard DTMF/Touch Tone digits),
“”” (two second pause between digits), “!”” (wait for the calling card number
entry tone), plus any additional dialing commands that your modem may

permit. See the documentation that came with your modem for more details.

t6,7,5

Maximum Dial Retries

The number of times the radio will attempt a PPP connection with the NMS
before “giving up”. If a connection cannot be established in the specified
number of attempts, all queued TCP/IP packets are discarded, and the MIB
error counters are incremented. The next packet queued for delivery to PPP
will start the retry process over again.

t6,7,6
CHAT Script

A list of send/receive commands, separated by commas (“,”). Certain
“special” characters can be used in the various <string> arguments, to specify
one of the special characters, use a backslash (“\””) followed by one of these
characters — “\n” is a new line (linefeed, ASCII 0x0A), “\r” is a carriage return
(CR, ASCII 0x0D), “\t” is a tab (TAB, ASCII 0x08). Legal commands are as
follows:

* input <timeout>, <string> - Wait for <string> to be received from the
remote computer before continuing script. If <string> is not seen before
<timeout> seconds have elapsed, the script and the dialing attempt are
considered to have failed.

» output <string> - Send <string> to the remote computer.

» echo <string> - echo <string> to the radio console. Use for script
debugging only.

» wait <seconds> - waits for the specified number of seconds to elapse
before continuing chat script.

Authentication

Possible values are:
* None (don’t authenticate remote users in either direction).

* CHAP (Use the Challenge Handshake Authentication Protocol for inbound
and outbound user authentication). This is the default.
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t6,7,8

Local CHAP Username

Username that is used to authenticate inbound callers, in conjunction with
Local CHAP Secret Password.

t6,7,9
Local CHAP Secret

Secret Password that is used to authenticate inbound callers, in conjunction
with Local CHAP Username.

t,6,7,10

Remote CHAP
User Name

Username that is used to authenticate with the router during an outbound call,
in conjunction with Remote CHAP Secret.

t, 6, 7, 11 Secret Password that is used to authenticate with the router during an
outbound call, in conjunction with Remote CHAP Username.
Remote CHAP Secret
t6,7,12

PPP IP Address

IP address of the dial-up PPP interface.

~
(=)
N
-
w

it A

IP Subnet Mask of the dial-up PPP interface.

,6,7,14

C
=
=
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The length of time, in seconds, that the PPP link is allowed to be idle (no
packets sent or received) before the connection is terminated.

t,6,7,15
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U
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PPP Console Logging

Controls whether PPP debugging messages are displayed on the radio console.
Use at the direction of Microwave Networks Technical Support only.

t,6,8

Overhead IP
Configuration

Specify the Overhead SOH Interface type (numbered or unnumbered).
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t,6,9

Alarm Configuration

Wayside Alarms

appear only if

the link is SOH

equipped.

Alarm Configuration

#

VXA B

Alarm

Power-Up Boot
User-requested Reboot
Fatal Error Reboot
Image CRC failure

IDU Hwr Conflict
ODU Hwr/Swr Conflict
Peer Swr Conflict
Configuration Error
IDU Hardware Failure
ODU Hardware Failure

. FanFailure

ODU Current Failure
Supply Voltage Failure
Tx Failure

. RxFailure

FE Rx Failure
Tx Muted
Maintenance Mode

. Receive Protection Switch

Transmit Protection Switch

. BER Threshold 1
. BER Threshold 2
. RSL Threshold

RSL Mismatch Threshold

. IDU Temperature Threshold

ODU Temperature Threshold
ODU Telemetry Failure

. Peer Comm Failure

NM Comm Failure
Login Alarm

. Test Alarm

Misc Maj

. Misc Min

Line LOS

. Wayside ALOS

Line UnexpSignal
Wayside A UnexpSignal

. Line Loopback

. Wayside A Loopback
. Wayside A AIS

. Line LOF

. Radio Link SOH LOF
. EAIl: Ext Alarm 1

. EAI2: Ext Alarm 2

. EAI3: Ext Alarm 3

. EAI4: Ext Alarm 4

. EAI5: Ext Alarm 5

. EAI6: Ext Alarm 6

. EAI7: Ext Alarm 7

EAIS: Ext Alarm 8

. Rlyl: Relay Output 1

Rly2: Relay Output 2
Rly3: Relay Output 3
Rly4: Relay Output 4

. Rly5: Relay Output 5

Link Failure Summary
IDU Summary

. ODU Summary
. Remote Alarm Summary

Action

ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC

ASC

Relays

NC/NO Thl

[=ReNelele o)

Th2
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t,6,710

Link Configuration
Summary

Radio Name
Name of the radio, set in the System Configuration menu.

Tx Frequency (MHz)
Transmit frequency of the ODU, in MHz.

Rx Frequency (MHz)
Receive frequency of the ODU, in MHz.

Power-up Mode
Power-up Mode of the radio, either Online or Standby.

Line
Indication of whether the main line interface is provisioned as equipped or not.

Active Interface(s)

Displays which IP interfaces have been configured on this radio, one of
“None”, “Ethernet”, “PPP”, or “PPP & Ethernet”.

Ethernet IP Address
The IP Address of the 10BaseT interface used by this radio terminal.

Ethernet IP Subnet Mask
The IP Subnet Mask of the 10BaseT interface.

Default Gateway

PPP IP Address
The IP Address of the dial-up PPP interface.

PPP Subnet Mask
The IP Subnet Mask of the dial-up PPP interface.

Route to NMS

Route to the NMS that SNMP trap messages will take, one of “None”, “Via
Network Interface”, “Via Remote Radio”, or “Via Remote Radio (Fallback to
Network Interface)”.

NMS IP Address

IP address of the Network Management Station (NMS).

Trap Community String

The SNMP community indentifier that will be used when traps are delivered to
the NMS.

TFTP Default Path
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(4l Utilities

t,7,1
Send a ping to the
NMS

Send a ping to the Network Management Station (NMS). A ping is a TCP/IP
packet (ICMP Echo Request) that will be returned to the radio when it is
received by the NMS. The round-trip time of the ping packet is displayed.
This command is useful for testing connectivity with the NMS.

17,2

Toggle test alarm,
send trap

Sets a Test alarm in the radio. It will also send a Test trap via SNMP to the
NMS. This is another way of testing connectivity with the NMS, specifically
connectivity for SNMP (Simple Network Management Protocol) trap
messages. The test alarm will remain as a minor alarm and must be toggled
again to disable the alarm.

7,3

Send test alarm trap
set/clear pair in 120

Similar to Toggle test alarm, send trap (t,7,2). The difference is that 120
seconds after the Test alarm is set, and a Test trap is sent to the NMS, the Test
alarm will be automatically cleared, and a clear trap will be sent to the NMS.
This command is useful for testing both connectivity to the NMS and
automatic dialing via PPP.

seconds
t,7,4 Causes the current PPP session, if any, to be terminated. Closing the PPP
session causes the modem to hang up and reset and await a new inbound call.
Close Current PPP
Session
t,7,5 Displays the Software Update menu. See Appendix D for instructions on

Software Update

loading software.

Update Primary Image
from NMS

Causes the radio to retrieve a new version of its software from the NMS, via
the TFTP server. Note that the NMS must be running a properly-configured
TFTP server for this command to succeed. Ifthe code download is successful,
the new software will be programmed into the Primary Image slot in flash
memory.
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7,52

Update Secondary
Image from NMS

Causes the radio to retrieve a new version of its software from the NMS, via
the TFTP server. Note that the NMS must be running a properly-configured
TFTP server for this command to succeed. If the code download is successful,
the new software will be programmed into the Secondary Image slot in flash
memory.

7,53

Update Secondary
Image from Peer
Radio's Secondary

Causes the radio to copy software from the remote radio’s Secondary Image
slot into its own Secondary Image slot. The radios must be in communication
with each other, and the remote radio must have a valid image in its Secondary
slot for this command to succeed.

t,7,54

Update Primary Image
from This Radio's
Secondary

Causes the radio to copy the software that resides in its Secondary Image slot
into its Primary Image slot.

t,7,6
Reboot

Displays the Reboot menu.

Boot Primary Software
Image

Causes the radio to reboot using the software in its Primary Image slot.

t,7,6,2

Boot Secondary
Software Image

Causes the radio to reboot using the software in its Secondary Image slot.
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Boot Primary Software
Image (Both Radios)

Causes both the local and remote radios to reboot using the software in their
respective Primary Image slots.

Boot Secondary
Software Image (Both
Radios)

Causes both the local and remote radios to reboot using the software in their
respective Secondary Image slots.

t7,7
Boot Status

Displays the Boot Status menu, described earlier in this document.

t,7,8

Upload/Download
Configuration
Parameters

Allows access to the following related menu commands:

1. Upload Current Configuration Parameters (CPs) to NMS (Uploads all the
current IDU’s configuration parameters to a uniquely- named file on the
NMS’s TFTP server).

2. Download Saved Configuration Parameters (CPs) from NMS (Restores a
previously uploaded file of configuration parameters (CPs) back to the
radio, setting the radio’s CPs to the values they had when the file was
originally uploaded from the radio).

3. Download Alarm Configuration Parameters (CPs) from NMS (Same, but
only the Alarm Configuration parameters are restored).

In all cases, the default file name is related to the radio number, if it is non-
zero in the System Configuration menu, or otherwise to the radio’s IP address.

This mechanism can be used to save radio configurations so they can be
quickly restored in the field if a new IDU needs to be installed as a
replacement.

7,9

Restore Configuration
to Factory Settings,
Restart

Causes all configuration data entered to date to be erased, and all Factory
Default settings to be used in their place. After this operation has been
completed, the radio will reboot. This command must be issued while the
transmitter is in the "Tx Off" mode. After rebooting, the IDU will start in the
"installation reminders" mode.

Caution: Frequencies at both ends will have to be reconfigured.

t7,10
Calculate RSL Value

Allows a user to calculate an RSL value on a link by inputting values for
frequency band, link distance, Tx power and Tx and Rx antenna size.

m Log Off

Ends the current menu session. If the current session is a Telnet session, the
Telnet session is terminated.
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Menu Commands

t1

Alarms

Displays the Alarms menu.

From any menu, you can
also type "GA" (Go to
Alarms Menu) and press
Enter to be brought to the
Alarms menu.

The following commands can be used to navigate through the Menus. Enter ? to

get this list.

Hor? Help:
Enter: Again:
Esc: Previous:
T Top:

R Remote:
L: Local:

S: Save:

u: Update:
E: Exit:

GA: Alarms:
GP: Performance:
GB: BERT:

Show this help.

Redisplay the current menu.
Go to previous (parent) menu.
Go to Top menu.

Switch to remote radio.

Switch to local radio.

Save Current Configuration Parameters.
Continuously update this menu.
Log off.

Go to Alarms menu

Go to Performance menu

Go to Integral BERT menu

Press any key to return to the current menu.

(Local, online, Minor Alarm)> 1

Alarms
Local Alarms: Radio A

Remote Alarms: Radio B

(User-requested Reboot)

Wayside A UnexpSignal
Remote Alarm Summary

(User-requested Reboot)
Line UnexpSignal

Wayside A UnexpSignal
Remote Alarm Summary

(0d 21:41:19 since reset)
0. Latched Alarms Reset

(0d 21:41:18 since reset)

I=Major Alarm. ()=Latched (not current) alarm. (? for help)
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t2

Performance (cont.)

Displays the Performance
menu of the Radio Link.
From any menu, you can
also type "GP" and press
Enter to jump to the
Performance menu.

Current Link Performance
(? for help)

Local Remote
Radio Name: Radio A Radio B
Tx Power (dBm): 10.0 17.0
RSL (dBm) (Min/Max): -46 ( -47/-45) -562 (-53/-51)
Estimated BER: <1E-12 <1E-12
Sync Losses: 0 0

G.826 EFS (EFSR):
G.826 ES (ESR):
(G.826 SES (SESR):
G.826 SEFS (SEFSR):
G.826 UAS (UAS/totS):
(G.826 BBE (BBER):
1. Line Status:
ODU Temp. (Min/Max):
IDU Temp. (Min/Max):
Uptime:
Custom Interval:
0. Reset Custom Interval

3291 (1.000000)
0 (0.000000)
0 (0.000000)
0 (0.000000)
0 (0.000000)
0 (0.000000)
Online

51 (22/51)
39 (24/ 40)
0d 00:54:51
0d 00:54:51

3290 (1.000000)
0 (0.000000)
0 (0.000000)
0 (0.000000)
0 (0.000000)
0 (0.000000)
Online

52 (22/52)
41 (26/ 41)
0d 00:54:50
0d 00:54:50

Definition of Line and Radio Link Performance

Pinnacle (local, online, Minor Alarm)>

| Local Line Performance Local Radio Link Performance < Remote Line Performance

Local Radio

Remote Radio Link Performance

@ User Input

Remote Radio
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t,2,1

Current Line
Performance

t3,1
Link Uptime Totals

Current Line Performance
(? for help)

Local Remote
Radio Name: Radio A Radio B
Line Status: Online Online
Line Loopback: None None
Line Type: OC3 0OC3

G.826 EFS (EFSRY):
G.826 ES (ESR):
G.826 SES (SESR):
G.826 SEFS (SEFSR):
G.826 UAS (UAS/totS):
G.826 BBE (BBER):

138 (1.000000)
0 (0.000000)
0 (0.000000)
0 (0.000000)
0 (0.000000)
0 (0.000000)

138 (1.000000)
0 (0.000000)
0 (0.000000)
0 (0.000000)
0 (0.000000)
0 (0.000000)

Wayside Status: us us
Wayside Loopback: None None
Wayside Type: E1 E1
Custom Interval: 0d 00:02:18 0d 00:02:18
Link Uptime Totals
(? for help)

Local Remote
Radio Name: Radio A Radio B
RSL (dBm) (Min/Max): ( -44/-40) ( -44/-40)
Sync Losses: 0 0

G.826 EFS (EFSRY):
G.826 ES (ESR):
G.826 SES (SESR):
G.826 SEFS (SEFSR):
G.826 UAS (UAS/totS):
G.826 BBE (BBER):
ODU Temp. (Min/Max):
IDU Temp. (Min/Max):
Uptime:

78667 (0.999631)
0 (0.000000)

0 (0.000000)

0 (0.000000)

0 (0.000000)

0 (0.000000)

( 56/ 61)

( 40/ 46)

0d 21:51:36

78665 (0.999631)
0 (0.000000)

0 (0.000000)

0 (0.000000)

0 (0.000000)

0 (0.000000)

( 56/ 62)

( 42/ 47)

0d 21:51:35
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3,2

Line Uptime Totals

Line Uptime Totals

(? for help)
Local Remote
Radio Name: Radio A Radio B
G.826 EFS (EFSR): 78797 (0.999632) 78796 (0.999632)
G.826 ES (ESR): 0 (0.000000) 0(0.000000)
G.826 SES (SESR): 0 (0.000000) 0(0.000000)
G.826 SEFS (SEFSR): 0 (0.000000) 0(0.000000)
G.826 UAS (UAS/totS): 0 (0.000000) 0(0.000000)
G.826 BBE (BBER): 0 (0.000000) 0(0.000000)
Uptime: 0d 21:53:46 0d 21:53:45

t4
’ (Local, online, Minor ALarm)>4 Status/Inventory
Statusl/inventory (? for help)
1. Link Inventory...
2. Boot Status...
3. Firmware Status...
t4,1 Link Inventory
) (? for help)
Link Inventory Local Remote
Radio Name:
Radio A Radio B
Radio Number: 1 1
Radio Location: na
Radio Contact: na
Radio IP Address: 192.168.200.200 192.168.1.16
ODU Model: AS70XFS1A AS70XFS1B
ODU HW Vers / SN: 1.5, 7036 1.5, 7019
ODU SW Vers (Boot/Op): 1.0, 3.2 1.0, 3.2
Frequency Plan:
23GHz/50MHz/TR=1200/FCC (Remote)
23GHz/50MHz/TR=1200/FCC (Local)
Tx Frequency Range: 22425 - 22975 MHz 21225 - 21775 MHz
Rx Frequency Range: 21225 - 21775 MHz 22425 - 22975 MHz
IDU Model: AS30XF-1BD AS30XF-1BDA
IDU HW Vers / SN: 1.1, 416 1.1, 410
IDU SW Vers (Boot/Op): 0.5.3.2,1.2.1.98 0.5.3.2,1.2.1.98
LIM Model: AS33BDA AS33BDA
LIM Vers / SN: 0.1, 7777 0.1, 7777
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t4,2

Boot Status

t4,3

Firmware

(Local, online, Minor Alarm)> 2
Boot Status

(? for help)

Local Remote
Radio Name: Radio A Radio B
Boot Reason: User Request User Request
Image Booted: Primary Primary
IDU Boot SW Version: 0.5.3.2 0.5.3.2
Current Image SW Version:1.2.1.98 1.2.1.98
Primary Image Version: 1.2.1.98 1.2.1.98
Primary Image CRC: 0C2E0C66 0C2E0C66
Primary Image Status: Good CRC Good CRC
Secondary Image Version: 1.2.1.98 1.2.1.98
Secondary Image CRC: 0C2E0C66 0C2E0C66
Secondary Image Status: Good CRC Good CRC

(Local, online, Minor Alarm)>

(Local, online) >3

Block 00: txf1012.bin 11/10/1999 13:87

Block 01: rxf10009.bin 10/10/1999 10:45
Block 02: equ1004.bin 17/10/1999 11:53
Block 03: mod1030.bin 24/8/1999 10:40
Block 04: met1145.bin 15/11/1999 13:23
Block 05: pex 1046.bin 2.11.1999 14:29
Block 06: Itre0000

Block 07: Itre0000

Block 08: is empty

Block 09: is empty

Block 10: is empty

Block 11: Imod0002
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t,5 Controls
(? for help)
Controls
1. Tx Mute

2. Integral BERT...

3. Radio Loopback...

4. Continuous Wave...

5. Line / Wayside / Service Channel Loopback/Controls...

(Local, online, Minor Alarm)> 1
Put Radio into Standby (Currently Online). Are you sure? (Y/N) [N]: n
Command canceled.

Tx Mute
t,5,1 (? for help)
Tx Mute Current Tx State: On
User-Requested Tx State: On
1. Turn Tx Off

(Local, online, !Major Alarm) > 1
Turn Tx Off (TX Currently On), Are you sure? (Y/N) [N]: n

t,52 Integral BERT
(? for help)
Integral BERT

Elapsed BERT Time: 0d 00:00:00
From any menu, you can

also type "GB" and press

enter to be brought to the Local Acquisition Time: 0d 22:23:20 Sync Losses: 0 RSL: -43
Integral BERT I%enu Remote Acquisition Time:  0d 22:23:22 Sync Losses: 0 RSL: -43
Last second Accumulated Total Errors
Local Coded BER: N/A
Remote Coded BER: N/A
1. Start BERT
2. Reset BERT
3. Stop BERT
IDU Loopback
t5,3 (? for help)

IDU Loopback 1. IDU Loopback State (Local Radio): No Loopbacks
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Loopback State

THIS COMMAND WILL
LooPBACK THE IF sIGNAL
AT THE OUTPUT

oF THE IDU.

1,54

Continuous Wave

t,5,5
Loopbacki/Controls
WAYsIDE AND SERVICE CHANNELS

APPEAR ONLY IF THE LINK Is SOH
EQUIPPED.

IDU Loopback
(? for help)

1. IDU Loopback State (Local Radio): No Loopbacks

(Local, online, Minor Alarm)> 1
Change IDU Loopback State?
(This will interrupt user traffic). Confirm (Y/N) [N]:y
IDU Loopback
(? for help)

1. IDU Loopback State (Local Radio): IDU Analog Loopback

Continuous Wave
(? for help)

1. Continuous Wave State (Local Radio): CW Disabled

Pinnacle (local, online)>1
Change Continuous Wave State?
(This will interrupt user traffic). Confirm (Y/N) [N]:y
Continuous Wave
(? for help)

1.Continuous Wave State (Local Radio): CW Enabled

Line / Wayside / Service Channel Loopback/Controls

(? for help)

1. Line Loopback/Control (Local Radio): No Loopback
2. Line Loopback/Control (REMOTE Radio): No Loopback
3. Wayside Loopback/Control (Local Radio): No Loopback

4. Wayside Loopback/Control (REMOTE Radio): No Loopback
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t,6 Configuration
(? for help)

Configuration
. Link ->

. Line / Wayside / Service Channel ->
SOH ->

System ->

Network Management ->

. Ethernet ->

PPP ->

. Overhead IP ->

. Alarm ->

10. Link Configuration Summary...

11. Save Current Configuration Changes

CENDO AN

Rx Frequency (MHz)

t6,1,3

Manual Tx Power

Manual Tx Power
Enter Manual Tx Power >

t6,1 Link Configuration
(? for help)
Link Configuration
1. Tx Frequency (MH2): 22325.0
2. Rx Frequency (MHz): 23525.0
3. Manual Tx Power (if ATPC disabled)(dBm): 17.0
Equivalent Attenuation (dB): 0
4. Power-up Mode: TxOn
5. ATPC (Automatic Transmit Power Control): Disable
6. Far End Target ATPC RSL (dBm): -55
7. ATPC Maximum Tx Power (dBm): 17.0
Equivalent Attenuation (dB): 0
8. Link Protection Type: Unprotected
£6.1.1 I Tx Frequency
7y 0y Enter TX Frequency (22425 - 22975 MHz) > 22425
Tx Frequency (MHz)
t6,1,2 I Rx Frequency
Enter RX Frequency (21225 - 21775 MHz)> 21225
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t6,1,4
Power-Up Mode

t,6,1,5
ATPC

t6,1,6

g
o
4
Q
o'
<
2
-
3
3

t6,1,7

2
i &
58 iy
< Q
§ W
X 3
3
<
3
>

t6,1,8
Link Protection Type

T,6,1,4 Power-up Mode
Power-up Mode

1. TxOff
2. TxOn <—— Current value

ATPC (Automatic Transmit Power Control)

1. Enable
2. Disable <—— Current value

Far End Target ATPC RSL
Enter Target ATPC RSL (dBm) > -55

ATPC Maximum Tx Power
Enter ATPC Maximum Tx Power (dBm) > 5.0

Link Protection Type

1. Unprotected <—— Current value
2. Protected

Enter Link Protection Type > 1
Note: A reboot is required for this change to take effect
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t, 6, 2 (Local, online, Minor Alarm, UNSAVED CHANGES)> 2

Line/Wayside/Service Line / Wayside / Service Channel Configuration

Channel Configuration (? for help)

(with SOH)
1. Line Name:
2. Line Provisioning: Equipped

Wavsipe aND SERVICE CHANNELS Line '!'ype: ) 0C3

APPEAR ONLY IF THE LINK IS SOH 3. Ways!de Nam.e'. . . .

EQUIPPED. 4. Wayside Provisioning: Not Equipped Different for T1

Wayside Channel Type: E1
5. Wayside Encoding: Unkn val: O
6. Wayside Equalization: Unkn val: 0 Different for T1
7. Service Channel A Provisioning: Not Equipped
8. Service Channel A Interface: RS232/V.28
9. Service Channel B Provisioning: Not Equipped
10. Service Channel B Interface: RS232/V.28
(Local, online, Minor Alarm, UNSAVED CHANGES)> 1
6,2

Line/Wayside/Service Line Configuration

Channel Configuration (? for help)
(without SOH) —
1. Line Name:
2. Line Provisioning: Not Equipped
Line Type: OC-3/STM-1
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Wayside Equalization

6,3
SOH Configuration

IF THE LINK 1S NoT SOH EQUIPPED,
THIS MENU IS NOT USED.

Wayside Equalization

1. Short Haul/ 0-133 ft/0.6 dB/ 12 dB Gain
2. Short Haul/ 133-266 ft/1.2 dB/ 12 dB Gain
3. Short Haul/ 266-399 ft/1.8 dB/ 12 dB Gain
4. Short Haul/ 399-533 ft/2.4 dB/ 12 dB Gain
5.Short Haul/ 533-655 ft/3.0 dB/ 12 dB Gain
6.Long Haul / 0.0 dB pulse / 26 dB Gain

7. Long Haul / -7.5 dB pulse / 26 dB Gain

8. Long Haul /-15.0 dB pulse / 26 dB Gain
9. Long Haul /-22.5 dB pulse / 26 dB Gain
10. Long Haul / 0.0 dB pulse / 36 dB Gain
11. Long Haul / -7.5 dB pulse / 36 dB Gain
12. Long Haul /-15.0 dB pulse / 36 dB Gain
13. Long Haul /-22.5 dB pulse / 36 dB Gain

Choose Wayside Equalization>

Line Provisioning

1.Not Equipped
2.Equipped <—— Current value

Choose Line Provisioning>
(1 — 10 on these are essentially Equipped/Not Equipped, Values, etc.)

SOH Configuration

(? for help)
1. SOH Functions: Enable
If SOH Functions Enabled:
2. Insert B1 BIP-8 bytes: Enable
3. Propagate AIS if LOS detected: Enable
4. Propagate AIS if LOF detected: Enable

(all choices are Disable/Enable)
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t,6,4

System Configuration

6,5

Network Management
Configuration

t,6,6

Ethernet Configuration

System Configuration
(? for help)

O~NO O DWN =

. Radio Name:

. Radio Number:

. Radio Location:

. Radio Contact:

. Administrator Password:
. Operator Password:

. Viewer Password:

. Async Service Channel Baud Rate:

Network Management Configuration

Radio A
1

na

na

9600

(? for help)
1. Active Interface(s): PPP & Ethernet
2. Default Gateway: 192.168.1.1
3. Route to NMS: Network Interface (NI)
4. NMS IP Address: 192.168.1.12
5. Trap Community String: public
6. Coldstart Traps: Enable
7. Authentication-Failure Traps: Enable
8. Heartbeat Trap Frequency (sec): 0
9. TFTP Default Directory Path:
10. Static Routes (none)->
Ethernet Configuration
(? for help)
1. Ethernet IP Address: 192.168.1.15

2

. Ethernet IP Subnet Mask:

255.255.255.0
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t,6,7
PPP Configuration

t,6,8

Overhead IP
Configuation

PPP Configuration
(? for help)
1. Maximum Output Queue Size (K bytes): 32
2. Modem Baud Rate: 38400
3. Modem Initialization String: AT&FO
4. Remote Phone Number:
5. Maximum Dial Retries: 8
6. Chat Script:
7. Authentication: CHAP
8. Local CHAP Username: demo
9. Local CHAP Secret: demoso
10. Remote CHAP Username: demo
11. Remote CHAP Secret: demosi
12. PPP IP Address: 192.168.200.200
13. PPP IP Subnet Mask: 255.255.255.0
14. Link Inactivity Timeout (secs): 600
15. PPP Console Logging: Disable

Overhead IP Configuration

(? for help)

1. Overhead Interface Type: Unnumbered
Overhead Interface Type

1. Numbered

2. Unnumbered <—— Current value
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6,9

Alarm Configuration

6,10

Link Configuration
Summary

t,6,11

Save Current

Configuration Changes

Note: Saves changes to

permanent flash memory.

t,7
Utilities

Link Configuration Summary

SEE cOMPLETE LISTING OF ALARMS ON PAGE 4-36.

PPP IP Address:
PPP Subnet Mask:
Route to NMS:
NMS IP Address:

Trap Community String:

TFTP Default Path:

192.168.200.200
255.255.255.0
Network Interface (NI)
192.168.1.12

public

(? for help)
Local Remote
Radio Name: Radio A Radio B
Tx Frequency (MHz): 22425 21225
Rx Frequency (MHz): 21225 22425
Power-up Mode: Standby Online
Line: Equipped Not Equipped
Active Interface(s): PPP & Ethernet Ethernet
Ethernet IP Address: 192.168.1.15 192.168.1.16
Ethernet Subnet Mask: 255.255.255.0 255.255.255.0
Default Gateway: 192.168.1.1 192.168.1.1

192.168.200.200
255.255.255.0
None (Disables traps)
192.168.1.11

public

IfY (yes)

Save current changes. Are you sure? (Y/N) [N]: y

Configuration parameters saved

Utilities
(? for help)

. Send a ping to the NMS

. Toggle test alarm, send trap
. Send test alarm trap set/clear pair in 120 seconds
. Close Current PPP Session

. Software Update ->

. Boot Status...

. Upload/Download Configuration Parameters ->

. Restore Configuration to Factory Settings, Restart
0. Calculate Estimated RSL Value ->

1
2
3
4
5
6. Reboot ->
7
8
9
1
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t,7,1
Send a ping to the
NMS

17,2

Toggle test alarm,
send trap

t,7,3
Send test alarm trap

set/clear pair in 120
seconds

t7,4
Close Current PPP
Session

t,7,5
Software Update

(Local, online, Minor Alarm)> 1

Ping sent. Waiting for ping response.

Press any key to stop waiting.

Ping reply from 192.168.1.12 #1 received, round trip time 0.010 seconds
Ping successful.

t, 7, 2. Toggle test alarm, send trap

t, 7,3. Send test alarm trap set/clear pair in 120 seconds

t, 7, 4. Close Current PPP Session

Software Update
(? for help)

1. Update Primarylmage from NMS

2. Update Secondarylmage from NMS

3. Update Secondarylmage from Peer Radio’s Secondary
4. Update Primarylmage from This Radio’s Secondary

(Local, online, Minor Alarm)> 1
Enter name of image file to download (ESC to cancel): V1.2.5 bnc
Update Primary Image from NMS (file: V1.2.5 bnc): Confirm (Y/N) [N]:y
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t,7,5 Software Update
(? for help)

Software Update
(cont.) 1. Update Primary Image from NMS
2. Update Secondary Image from NMS
3. Update Secondary Image from Peer Radio’s Secondary
4. Update Primary Image from This Radio’s Secondary

(Local, online, Minor Alarm)> 4

Update Primary Image from This Radio’s Secondary: Confirm (Y/N) [N]:y
Secondary to Primary copy starting...

Press any key to cancel transfer.

Alarm SET: “Test Alarm”

Alarm clear: “Test Alarm”

Secondary to Primary copy completed successfully, 382715 bytes received.

t, 7: 6 Reboot
?
Reboot (? for help)

1. Boot Primary Software Image (Current Radio)
2. Boot Secondary Software Image (Current Radio)
3. Boot Primary Software Image (Both Radios)

4. Boot Secondary Software Image (Both Radios)

t7.7 Boot Status
7 (? for help)
Boot Status Local Remote

Radio Name: Radio A
Boot Reason: User Request  User Request
Image Booted: Primary Primary
IDU Boot SW Version: 0.5.3.2 0.5.3.2
Current Image SW Version: 1.2.1.98 1.2.1.98
Primary Image Version: 1.2.1.98 1.2.1.98
Primary Image CRC: 0C2E0C66 0C2E0C66
Primary Image Status: Good CRC Good CRC
Secondary Image Version: 1.2.1.98 1.2.1.98

Secondary Image CRC: 0C2E0C66 0C2E0C66
Secondary Image Status: Good CRC Good CRC
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t,7,8
Upload/Download

Configuration
Parameters

7,9
Restore Configuration

Factory Settings,
Restart

7,10

Calculate Estimated
RSL Value

Configuration Parameter Upload/Download
(? for help)

1. Upload Current Configuration Parameters (CPs) to NMS
2. Download Saved Configuration Parameters (CPs) from NMS
3. Download Alarm Configuration Parameters (CPs) from NMS

Restore Configuration to Factory Settings, Restart
This will interrupt user traffic). Confirm (Y/N) [N]:

Choose Metric System
(? for help)

1. Calculate Using Metric Units
2. Calculate Using English Units

(Local, online, Minor Alarm)> 1

Estimated RSL Calculator

(? for help)

1. Frequency Band 23GHz
2. Distance (km) 1.0

3. Tx Power (dBm): 49

4. Tx Antenna Size (cm) 30 cm
5. Rx Antenna Size (cm) 30 cm
Estimated RSL (dBm) -46.2
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t,8 Top Menu
(? for help)

Log Off
. Alarms...

. Performance...

. Performance History ->
. Status/Inventory ->

. Controls ->

. Configuration ->

. Utilities ->

. Log Off

oO~NOOThWN =

(Local, online, Minor Alarm)> 8
Logged off.
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5¢Radio Element Manager

Ethernet Access

Note: To perform
configuration via
Ethernet access, you will
first need to access the
Configuration Menus,

as presented in

Section 4 of this manual
using a Craft Terminal
on the RS-232 input port.

Ethernet access to the radios can be gained by simply using a cross-over cable
and hooking directly between a PC and the 10BaseT Ethernet port located on
the IDU.

However, sometimes when a radio link is installed where an Ethernet hub is
located or in a laboratory situation (both radios adjacent to each other), it is
desirable to access a hub and then connect to the IDU using straight-through
cables.

1.Connect a cable from the Ethernet port on the IDU to the PC or hub. You
should configure one IDU as follows:

2.Set “Active Interface(s)” to “PPP & Ethernet” or "Ethernet".

3.Configure the Ethernet interface as follows:

Network Management Configuration

(? for help)

1. Active Interface(s): Ethernet

2. Default Gateway: 192.168.2.1 (Typical)
3. Route to NMS: None (Disables traps)
4. NMS IP Address: <does not matter>

5. Trap Community String: <does not matter>

Ethernet Configuration
(? for help)

1. Ethernet IP Address: 192.168.2.2 (Typical)
2. Ethernet IP Subnet Mask: 255.255.255.0

4. Set the IP address of the PC to the same subnet as the IP address on the IDU.
For example, if the IDU IP address is "192.168.2.1" and the IP subnet mask
is "255.255.255" as shown above, change the PC IP address to
"192.168.2. XXX" where "XXX" is any 1-3 digit number not used in the
subnet.
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Graphical User Menu Command
Interface Screens Protected LINK .....ccooiiiiiiiiiiieeeeeeeee e t,0
IMAIN SCIEEM ...ttt ettt —
ALAIMS MENU ..o t,1
THEe RADIO ELEMENT MANAGER IS Current ALAITS ..o.ooiiiiiiiiiic e —
AN EASY-TO-USE GRAPHICAL USER Performance MENU ..........oeeeeeeeeeeeeeeeeeeeeeee e eeree s t,2
:‘;s;’;’::&gh’&?:;ﬁgo"' Current Link/Radio Performance .........ccccceveevvvevveeeeieieeenen. t,2
CORRESPONDING MENU Current Line Performance ............ccccooeeeveiiiioiiiecieceec e t,2
COMMANDS ARE SHOWN IN THE SEALUS MEIIU ...ttt e t,4
COLUNMN TO THE RIGHT- LinK INVENTOTY ...vvivievveececceeetee e t,4,1
BOOt STATUS ...evveiieieiieieeeeeeeeeeeeeeeeeeeeee e t,4,2
CONLTOLS MEIIU ... t,5
TX MULE CONIOL...oeiiiiiiiieiiieee e t,5,1
Integral BERT .....oooviiiiiiiiiieieceeeee e t,5,2
T LOOPDACKS ...venieiieiiecie et t,5,3
ContINUOUS WAVE ..o t,5,4
Line Loopbacks ........cceeviieiieiieiieiieitee e t,5,5
Configuration MENU .......c..ccveevieiierieeieeieeieere e e ereere e esneeenes t,6
Link Configuration ...........ccceevverieriierieniienieseeseesieeseee e t,6,1
Line-Wayside-Service Channel Configuration ............c.ccc....... t,6,2
SOH Configuration (if present) ........cceecveecververvenieencvescvesnenenn ,6,3
System Configuration ...........cecververierieniverieneesre e e sneeenes ,6,4
Network Management Configuration.............ccceeverververvennnnns t,6,5
Ethernet Configuration .............ccveveveriierieeneenieenieniieeesee e t,6,6
PPP Configuration ...........ccceevverieriienieniienieseeseeeeseee e t,6,7
Alarm Configuration ..........ccccueveverveeiiescieeciesie e eee e eae e t,6,9
Threshold Alarm Configuration ............cceeevevververiverieeneeneeenn, ,6,9
External I/O Alarm Configuration ...........ccceccvevvevieerieenieennennn, t,6,9
Link Configuration SUMMAry ............cccccververveniienereneienieenenenn, t,6,10
UHIIHEIES IMEIIU ..ot t,7
Send Ping to NMS ...oooiiiieieieeeeeee e t,7,1
Toggle Test Alarm........cccoevvveciieciieiieieeie e t,7,2
Send Test Alarm Pair ........coooooveeiiiiiiiieeeeeeeeeeeeeeeee t,7,3
Close Current PPP SESSION ......uvvvvvveiiiiiiiiieeeeeeeeeeeeeeeeeeens t,7,4
Software Update .........ccvevvieriieriieiiesiiecieeiese e t,7,5
REDOOT ... t,7,6
BOOt StAtUS ... t,7,7
Upload/Download Software Configuration .............ccccceveenneene. t,7,8
Restore Configuration to Factory Settings ...........cccoevverieenneene. t,7,9
Calculate RSL ValU€ .....ooooiiiiiiiiiieeeeeeeeeeeeeeeeeee e t,7,10

MEenu DescripTions AND MENU COMMANDS ARE FOUND IN
SECTION 4 OF THIS MANUAL.
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Main Screen

Major @ & Link
Optical Minor @ @ Trib
hlzint @ & 10BazeT
Rt ® © Fower '%| apuU

o

- - zjor @ & Link
.ﬂ.ccessorvOOCompomBaseT ® Opfical tinor ® @Try @ Fouer
- - hilzint @ 4@ 10BazeT
o (=l =) =]

Llarrm 1A hlodemn Frit @ < Power opu

o

Micrz{uave

works

DARKER RULE AROUND IDU GRAPHIC
LocaL Rapbio Name LocaL Rapio IP INDICATES RADIO SELECTED LocAL Rapio Tx
ASSIGNED BY USER ADDRESS (IF SET) (LocAL or REMOTE) Frequency (MHz)

** Radio Element Manager

L R, E LocAL ReceIvE SIGNAL
OCAL RADIO ESTIMATED — . o e

BER ° _Awmw ° °C-Ump° 10BaseT optcal Minor @ ©Trh &
[

L ] 2§ 8 e

Sz 10 Modem Rmt ® © Power

LocAL Tx Power
RemoTE RApIO

Qurrur
EstivaTeED BER
elia s erile Rewmote Tx
o Maint @ @ 10BazeT,
INDICATES CONFIGURATION _— 0 S G por ) Power Output

CHANGE. CLICK TO SAVE
CHANGES. Green: Link Up

Rep: Link Down

\

ALARM FOR STATUS: REMOTE RADIO NAME RemoTe RApio Tx ReEmoTE RECEIVE
Rep: Magor ASSIGNED BY USER FREQUENCY (MHz) SiGnNAL Lever (RSL)
YELLow: MinoR

BLue:  LATCHED RemoTtE RApio IP

GReen:  No ALARM ADDRESS (IF SET)
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Alarm Menu
© Alarms o] x]
CurrentAlarms | x l
All Alarms
CURRENT ALARMS LISTS | ¢y ant Alarms Remote
ALL ALARMS THAT ARE Latched Alarms L0 |East
CURRENTLY ACTIVE. - . ,
| Link Failure Surmrmany Unavailable)

LATCHED ALARMS LISTS
CLEARED ALARMS NO
LONGER ACTIVE.

I =tdajar alarm. () = Latched (not current) alarm.

Befresh seset Latched Alarm:l Close |

CLICK TO RESET ! INDICATES ( )INDICATES
LATCHED ALARMS MAJOR ALARM LATCHED ALARM

*—
All Alarms
= Alarms !Em

ALL ALARMS LISTS ALL:
ALARMS, CURRENT AND
LATCHED.

Local Rermote

& |West & |East

[ P Failure (PESwnc) ) [ P Failure (PESwnc) )
{ FE Px Failure )

[ ODU Telemetry Failure )
[Nk Comim Failure (Ethernet) )
[ Link Failure Summary ) { Link Failure Surnmany)
[Remote Alarm Summary ) [ Femote Alarm Summarny )

|SchII up and down to wiew alarms.|

I'= Major alarm. [ = Latched (not current) alarm.

Befresh 2eset Latched Alarm:l Close |
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Performance Menu

* Radio Element Ma
File Edit Alarm

Current Link Perfarmance...
Current Line Performance
Link Uptime Totals e —
o R O 3 3] inl
Line Uptime Totals Optical Mirg ® ©Tih
Mairt @ © 10BaseT
Rt @ @ Power \®

Major @ @ Link
Optical Minor @ @ Trib

- haint @ © 10BaseT

Rmt @& @ Power

Micrstuave

Networks

"LINE PERFORMANCE" IS PERFORMANCE OVER THE LINE FROM THE USER AS SHOWN BELOW
(G.826 staTisTics PROVIDED ONLY WHEN SOH Is EQUIPPED).

"LiNk PERFORMANCE"" IS PERFORMANCE OVER THE RADIO LINK AS SHOWN BELOW.

Definition of Line and Radio Link Performance

Local Line Performance Local Radio Link Performance

< Remote Line Performance
Remote Radio Link Performance

User INPUl  o— I:I—Ci s Usser Input

Local Radio Remote Radio
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'Current Link Perfomance

G.826 StaATISTICS!

* CALCULATED FROM

SOH PARITY BYTE WHEN
SOH-capaBLE LIM —
IN USE

* CALCULATED FRoM SIN
RATIO WHEN SOH-CAPABLE
LIM NOT N use

StaTUs oF OC3/STM-1
LINE INPUT

ToTtAL TIME SINCE

= ~ . ‘
* Current Link Performance

|
|

BN
i

1.000000

0.000000

0.000000

s =
—
=1
m
Q0
£.
"U
(%] =)
@

Power Up

STARTS NEW

~ | w
o]
ol o
Pl @
of =
— =,
oo

| &

CusToMm INTERVAL

UPDATE SCREEN ToTAL TIME SINCE
MANUALLY. AUTO CusTom INTERVAL
REFRESH OCCURS RESET.

EVERY 8-10 SECONDS.

:
i

A
—
m
]
L
ro

512058 [1.000000
0.000000
0.000000

0.000000

11]
L

o
[=]
—
m
o
=
i
=
@
=%

i
il
T

w
o
=
o
=
—_—
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Current Line Performance

= Current Line Performance [_ o] x]

Link | Unprotected

Local Remoate
Fadia Mame | Fadia & | Radio B
Line Status: OMLINE 5
Line Type: OC-3/5TM-1 OC-3/5TH-1
Line Loopback: MHone
G.826 EFS, EFSR |8?‘DEEE |n.99995? |8?‘DE48 |n.99995?
G.826ES, ESR |D |n.ununnu |D |n.ununnu
G.526 S5ES, SESR |E| |n.nnunnn |E| |n.nnunnn
G026 UAS, UASAoS |0 | 0.000000 E | 0.000000
G.626 GEFS, SEFSR [D | 0000000 [0 | 0.000000
[.326 BEE. BEBER: |c| |u.ununuu |c| |D.ununnu

Weapzide Status:
YWayside Type:
YWayzide Loopback:

Cusztam |nteryal

_—
R

104 01:51:24

—
R

104 01:51:17

Cloze
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Status Menu

| ® Radio Element Manager

Major ® © Link
Optical Minor @ @ Trib

Micrstuave

Networks
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Link Inventory

ETHERNET IP

=’ ink Inventory

Link | Unprotected

ADDRESS SET FOR
IDU

ODU SeriAL NUMBER

ODU FrequENcy PLAN
AS DETECTED BY IDU:

* FREQUENCY BAND

* CHANNEL BANDWIDTH
* TIR Spacing (MHz)
* CHANNEL PLAN TyPE

RANGE oF Tx
FREQUENCIES
PERMITTED WITH
ODU.

RANGE oF Rx
FREQUENCIES
PERMITTED WITH
ODU.

CURRENT
SOFTWARE
OPERATING
Cope

Local Remote
Fadia Mame | Padia & | Fadio B
Fiadio Mumber |1 |2
P Addiess | 132.168.200.200 [192.168.1.16
00U Model | AS70xFG 1A | 25704FS 1B
DDLU Hw Ver. £ 5H [1.7 7101 1.7 [7104

ODU 5w Wer,

00U Book 5w’ Wer.
Frequency Plan

T Frequency Range
R Frequency Range
DU Miodel

DU Hw Yer. / 5M
DL 5 Wer,

IDU Book Shw e

S —

O

| 23GHz/50MHz/TR=1200/F

CC

| 23GHz/50MHz/TR=1200/FCC

[21225  [21775 | MHe [22425 | [22975 Mz
[22425  [22975  MH: [21225 | [21775 MMz
| 4530xF-1BDC | A530¢F-1BDC

[1.1 [416 [11 [ 410

LIM Intérface Model | 4533BDC | A5338DC
LIM Interface Yer. / 5N |01 [7777 |01 [7777
Cloze
LIM SEeriaL IDU SERIAL
NuMBER NuMBER
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5+Radio Element Manager

Boot Status "= 'Boot Status O] x]

Link | Unprotected

Local Remote
Radio Mame | Radio & | Fadio B
Boot Reazon | Power Up | Power Up

—— Image Booted Prirmary Prirmary
CURRENT IN Use DU Baat S/ e, 0532 0532
——— Cunent Image SW Yer. 1.2.1.98 1.21.98

——— Primary Image Yerzsion 1.2.1.98 1.21.98
Privary Cope Frimary Image CRC C2EOCER C2EOCRE
—— Primary Image Statuz Good CRC Good CRC

————  Secondary Image Version 121488 1.21488
Secondan Image CRC C2EOCER C2E0CEE

Secondary [mage Statuz Good CRC Good CRC
LCloze

SEeconpary CobE
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5+.Radio Element Manager

Control Menu

*¥ Radio Element Manager

File Edit Alam Performance Status Controls Configuration Utities Help

T Mute Contral ...
Inkegral BERT...
Loopbacks

.:. @ flajor @ &
P.cceswy Gum 1l]BaseT . hofiriar @
hlaint @

- (e o

Llatm 140

flajor &

= Mlinor @
.ﬂ.cceswy Gon'p 10BazeT L) inar
[ ]| - hfairit o

.ﬂ.larm 1 Hudem

Micr ave

Networks

:rx Mute Control

** Tx Mute Control 2] 3 e

Radio

S7ATUS OF TRANSMITTER, ON
orR MuTeD Current Tx State IT)( On

I User-Requested Tx State [ Tx On

LAST COMMAND GIVEN BY A USER (TX

ON OR MUTED); MAY HAVE CHANGED Turn Tx Off I
DUE TO PROTECTION SWITCHING OR
INTERNAL ALARM Turn Tx On I

- Close I
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5-Radio Element Manager

Integral BERT
® |ntegral BERT _ O] %]

TivE since BER
TEST BEGAN —_— — CURRENT

B ; T RECEIVE SIGNAL
REMOTE T0 LOCAL Elapsed BERT Time |Dd 00:10:33 / sy
DIRECTION T Local Acguisition Time |Ud 001033 Sync Losses | 0 RSL |-42
LocaL TO REMOTE | Remate Acguisition Time |Dd 001033 Sync Losses |U RsSL |—42

DIRECTION
D L Last second Accumulated Total Errors
ATA AT LOCAL —
T Local Coded BER | 0. no0000E+00 [0.000000e+00 0. 0o0000=+00 ToTAL
RECEIVER ERRORS IN
___— Remote Coded BER | 0. no0000E+00 [0.000000e+00 0. 0o0000=+00
DATA AT REMOTE — ELAPSED TIME
Recever [BERT 15 on
Start I Eeset | Stop

Eefresh |

BER RATIO IN THE StarTS BER STOPS TEST, FREEZES DATA FOR ANALYSIS, PUTS
LAST SECOND TeST* SYSTEM BACK IN SERVICE.

BER RATIO IN TOTAL

ELAPSED TIME CLEARS TIMERSIDATA

AND RESTARTS BER TEST.

*CAUTION! BER TEST IS AN OUT-OF-SERVICE TEST
AND DISRUPTS pPayYLOAD!

‘Line/Link Loopbacks

2 Line/Link Loopbacks _ O] x|
SET TO REMOVE
MODULATION FROM
TRANSMIT CARRIER.
Remove To \\<Lu;ﬂ|m1.\r DU [ ODU | RemoteIDU
RESTORE
MODULATION. — Line Loopback ’7 — Line Loophback 1
2 = — — -,,"‘ ‘> CLick TO
LINES BECOMES SOLID INITIATE
TO INDICATE g LocaL
LOOPBACKS ARE 45. I_..\‘-\‘ e — ..n*"“ e LUzgRPBACK TO
ENABLED. lo| Px Sync :
£ Local DU Loophacl [ " Local
| —] Remate C Remote Cuick TO
CLICK TO INITIATE  —| / None & MNone INITIATE
LOCAL LOOPBACK REMOTE
TO USER. 6] Remots Fieacha LOOPBACK TO
RADIO.
CLICK TO INITIATE / j
REMOTE LOOPBACK EEHEE] \ Close c
TO RADIO. LICK TO
REMOVE
GREEN INDICATES THAT CLICK TO INITIATE GREEN INDICATES THAT LOOPBACKS
CLICK TO REMOVE LOOPBACKS LOCAL RECEIVER IS SYNCED ~ LOOPBACK AT OUTPUT OF  NETWORK MANAGEMENT AT REMOTE.
AND PUT DATA INTO NORMAL TO DISTANT END (WITHOUT IDU 10 TEST INTEGRITY COMMUNICATION IS ACTIVE WITH
OPERATION. IDU Looprsack) AnD syncep  OF IDU SIGNAL. REMOTE END.

TO ITS OWN TRANSMITTER
(witH IDU LooPBACK).
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5+Radio Element Manager

.Configuration Menu

® Radio Element Manager [_ (O] x]

Fil= Edit Alarm Performance Status Controls Configuration Utilities Help

=]

=] =] 0-0
Llarn /D hoderm

=]
Hccessary
o
Blarn 170 Modem

Mlcr@&worl{s

Link....

Line w apside/Service Channel...
SOH

Sustem...

oo =]
dccessory  Comp 1088 Metwork Management. .

Destination...

PFF...

Alarm...

Threshald Alarms. ..
External 140 Alarms...

Link Configuration Summary. ..

Save Configuration Changes to Elash

aVeE

Dror Down ConFIGURATION MENU

‘Link Configuration

SELECT LocAL OR REMOTE

CHANGES FREQUENCY OF
RADIO. FIRST, SET
REMOTE RADIO FREQUENCY, THEN
CHANGE LOCAL. CHANGING Tx
FREQUENCY AUTOMATICALLY
CHANGES RX FREQUENCY.

IF PRoOTECTED LINK

SELECTED, MUST REBOOT
LINK AFTER SELECTED.

RESTORES PRE-EXISTING
PARAMETERS (IF NOT APPLIED)
AND DOES NOT SAVE CHANGES.

** Link Configuration !Elm
RﬂdiOILocaI _V_I |West
CLICK TO VIEW
TxF H [ e
Ky el —— = LISTING OF VALID Tx
P Frequency (MHz) [e3s750 L FREQUENCIES. CLICK
Manual Tx Power (if ATPC disabled) (dBm) 17.0 ON DESIRED
Equivalent Attenuation (dB) |0 FREQUENCY TO
SELECT.
Power Up Mode m
ENABLE OR DISABLE
ATPC (Automatic Transmit Power Control) [Disabled =] ATPC
Far-end Target ATPC RSL (dBm) 55 To EnaBLE ATPC:
ATPC Maximum Tx Power (dBm) 170 1. SET FAR END
Equivelent Aenuation (dB) o TarRGeT ATPC
RSL
RS T fOnprotected B 2. SET NEAR END
MAXIMUM TXx
Link Protection Methoq MPU z] POWER
3. EnaBLE ATPC
4. ATPC BEGINS
Bestore_| Apply | Next | Close | OPERATING

APPLIES CHANGES CLICK TO PROCEED TO NEXT
AND BEGINS OPERATING CONFIGURATION SCREEN.
WITH NEW PARAMETERS.
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5¢Radio Element Manager

‘LineIWaysideIService
Channel Configuration

SELECT LocAL OR REMOTE.

ASSIGN NAME TO
LocAL/REMOTE LINE FROM USER.

NoTE: PARAMETERS BELOW

THIS POINT ON SCREEN /"‘WﬁySide

_— MName I—
/ Encoding | -]

APPEAR ONLY IF SOH
FRAMING APPLIES.

ASSIGN NAME TO
WAYSIDE CHANNEL.

SELECT/SET CHANNEL LINE
CODE.

SET 10 EQUIPPED IF
INPUT LINE SIGNAL IS
BEING APPLIED.

SET EQUALIZATION
SETTING FOR WAYSIDE
CHANNEL.

IF NON-EQUIPPED,
DISABLES THE LOS
ALARM FOR THE LINE

Provisioning

Mame |Main

INPUT.
** Line/Wayside fService Channel Configuration
e T —
—Line /
Type[OCI/STM

|N0tEquwpped 'I

Type|E1 BNC

SELECT INTERFACE TYPE FOR
64 KB SERVICE CHANNELS.

'SOH Configuration

IF AL SOH FuncTiONS

Provisioning |Not Equipped b I
Equalization Imher ' LI
W
Service Channel A:
w |RSE32N-25 - I Frovisioning |Not Equipped b I
Service Channel B:
Interface |R8232N 25 - I Frovisioning |Nm Equipped hd I

Bestare Apply

Dlext Close |

CLICK TO APPLY CHANGES.

*¥ S0H Configuration

CLICK TO PROCEED TO NEXT
CONFIGURATION SCREEN

Radio [Local

|| [Radioa

DISABLED, FUNCTIONS AS A
CLEAR CHANNEL.

DisABLES ALARM
REGENERATION oF SOH,

S0H Functions
AlS if LOS Upstream
AlS if LOF Upstream

FRegenerate B1 Byte

ALL OTHER FUNCTIONS
REMAIN INTACT.

Enable -
Enable -

Enable -

kb

Enable -

Restore | Apply

| Mext | LCloze
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5.Radio Element Manager

.System Configuration

USER ASSIGNED NAME

#¥ System Configuration

Radio | Local

| |Radio&

Fadio Mame I Radio & Fadio Humber | 1
USER ENTERED CONTAGTF——— Cantact Infarmation IE. Johnzon
INFORMATION; UP TO 78
CHARACTERS .
Location I Headquarters
Adminigtrative Password I
SET PASSWORDS
(uP TO 20 CHARACTERS) Uperator Passward I
* ADMINISTRATIVE: Yiewer Password I
HIGHEST LEVEL, CAN
CHANGE PASSWORD AND bsync Baud Rate S50 j
PERFORM ALL FUNCTIONS
* OPERATOR: Apply hest | o

SECOND LEVEL, CAN
PERFORM ALL FUNCTIONS
EXCEPT CHANGE PASSWORD

* VIEWER!:
LOWEST LEVEL, READ ONLY

Restare | \
\

ON STARTUP:

* ENTER PASSWORD
(DEFAULT PASSWORD Is PUBLIC)

USER ASSIGNED ID
0-65,535up 10 5
CHARACTERS

USER ASSIGNED
LOCATION, UP TO 78
CHARACTERS

SELECT BAUD RATE
FOR EXTERNAL
ASYNCHRONOUS DATA
CHANNEL.

-1200, 2400, 4800,
9600 or 19,200 BAUD
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‘Network Management
Configuration

= Network Management Configuration

CONFIGURES THE ACTIVE Riadio |L':":a| ﬂ | Riadio A
NETWORK MANAGEMENT
INTERFACE [ Active MM Interfaces |F'F'F'.J'Ethernet ﬂ
SET ETHERNET Ethemet Address | 132.188.3.15 SET TO THE DESIRED
IDU NM | CE:
APDRESS FOR Ethernet Subnet Mask [ 255.255.255.0 NTERFACE
* NonE
Overhead [P * ETHERNET
- PPP
Interface Type Urtwrnbered = « PPP|ETHERNET

Owerhead IP Addrezs

Owerhead IF Subnet b azk,
DEerFines THE SNMP

PATH OF INFO FROM

TERMINAL TO NMS
Diefault Gateway | 192.168.1.1

IF ENABLED, SENDS
Path to MRS | Local Metwark, Interfaces

TRAP ON COLD STARTs
ColdStart Trap | Enabled

IF ENABLED, SENDS

TRAP IF PASSWORD —
ENTRY TO IDU FAILS. AuthenticationF ailure Trap | Enabled

SENDS TRAPS OF ———————————— Heatheat Frequency [zecs] | 1]

HEARBEAT IN OPTIONAL

TIME INTERVALS. TFTF Default Directon |
CLICK TO VIEW AND SET Static Routes ..

STATIC ROUTES.

Cloze

Apply Mest

CLICK TO APPLY CHANGES.
CHANGES 10 IP ADDRESS
TAKE EFFECT IMMEDIATELY AND
DO NOT REQUIRE REBOOTING
IDU.
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Static Route Configuration

| Static Route Configuration !Elm
Radio [{REE] [vest
[!Route Murber| Destination |[Metwark Mask] MextHop | Cost | Status
* DEFINE STATIC ROUTES
* ADD OR DELETE
Kl | B

Bestore | Add NewRautel Delete Route | Close |

‘Add Static Route

=’ add Static Route _ (O] x|

Radio |Local =] |Radioa

D estination Addrezs | |

M etwork: bMask |255.255.255.EI

Mext Hop |I:Ither A adio j

MHext Hop &ddress

Fioute Metric |1EI
Apply Cloze |
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5¢Radio Element Manager

.Destination Configuration

'’ Destination Configuration [_ O] x|

Radio [[Local | =] [Radioa

General

Destination Type Other -
Derines IP ADDRESS OF ————————— M5 IF Aiddress 192.168.1.12

NMS WHERE TRAPS ARE

SENT. Trap Caommurity String public

PPP D estinatiohs

todem Initialization Sting IW
SET REMOTE MODEM —— Remote Phone Number l—
DIAL-UP NUMBER
bt i Dial B etries IB—
Chat Script l—
Authentication lm
Local CHAP Usernarne ldemu—
Local CHAP Secret W
Remate CHAP Usermarme ldemu—
Remate CHAP Secret W
PPP IP Address [192168.200200
PPP IP Subnet Mask [26.2552550

Link Inactivity Timeout [zecs] g00

Restore Apply Mext | Cloze ‘

Installation and Operation Manual 5-19



5.Radio Element Manager

PPP Configuration

.Alarm Configuration

SET ALARMS FOR:
A = Acmive

S = Ser TrRAP
C = CLEAR TRAP

SELECTUP TO 5
OuTtPUT RELAYS TO
ACTIVATE ON GIVEN
ALARM.

"= PPP Configuration

Radia | Local

| x| |Radio

M asimurm Output Queue Size [Kbptez)

kodem Baud R ate

FPF Conzole Logaing

|32

|3a4nn

]

| Disabled -]

Bestare | Apply | et | Cloze |
= Alarm Configuration [_ O] ]
| =] [Radioa | Fieady.

Fadio | Local

Other | |

Alarm Marne Action | Felay Map |
Power-Up Boot asco | L
|Jzer-requested A eboot ASC | L
Fatal Ermor Reboat ASC | L
Image CRC failure ASC | L
DU Hwar Conflict ASC | L
QDU HewardSwr Conflict ASC | L
Peer Swr Conflict ASC | L
Configuration Errar asco | L
DU Hardware F ailure ASC | L
QDU Hardware Failure ASC | L
Fan Failure ASC | L.
00U Current Failure ASC | L
Supply Voltage Failure ASC | L

=1

Copy

Pazte

Default

Restore

Meut

| b odify

| Cloze |

SELECT TO MODIFY SPECIFIC ALARM
CONFIGURATION.

5-20
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5+.Radio Element Manager

‘Threshold Alarm
Configuration

= Threshold Alarm Configuration

Fadio ||Remate |j |F|au:|in:uB

SeLecT BER VALUE
(Between 1E7 1o 1E7) 10

7 BER Threzhold 1 [Mone] '-'l

ACTIVATE. —— BER Threshald 2 [Mong] -
Serect RSL vaLUE RSL Threshold [dBm] E | None]
BELOW WHICH ALARM IS
ACTIVATED.
RSL Mizmatch Threshold [dBm) | o0 | [(More]
SELECT DIFFERENCE /
BETWEEN LOCAL AND
RemoTe RSLs o T IDU Temperature Thresholds
ACTIVATE ALARM. Low [deg. C] | 0 | Norel
SeT IDU/ODU
TEMPERATURE HIGH AND LOW High [deg. C] | i | More]
THRESHOLD ALARM.
00 Temperature Thresholds
Law [deg. C] E | Nane)
High [deg. L] E | More]

Restare Apply | Hext | Cloze
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5-Radio Element Manager

.External 1/0 Alarm

Configuration
SeEr o NOorNC
™ External 10 Alarm Configuration
R adio | Remate ﬂ | R adio B
Alarm U zer-configurable Alarm Mame Circuit Tppe
External Alarm 1 | Ext Alarm 1 | MO j
External &larm 2 | Ext Alarm 2 | HO ﬂ
External &larm 3 | Eut Alarm 3 | MO ﬂ
8 EXTERNAL INPUT ALARMS
o AssioN ALARM NAME Esternal Alarm 4 | Ext &larm 4 | MO ﬂ
* SET ALaRM INPUT TO! External &larm 5 | Ext &larm 5 | HO j
NO = NormALLY OPEN
NC = NormaLLy CLOSED External Alarm B | Ext &larm B | HO ﬂ
External &larm ¢ | Eut Alarm 7 | MO ﬂ
External &larm 3 | Eut Alarm 8 | MO ﬂ
External Relay 1 | Relay Qutput 1 | MO
5 ASSIGNABLE ALARM RELAY E:':tE”"IEII F‘EIEI_'.-' 2 | HE'EI_',' Dutput 2 | ND
OutpuTs
External Relay 3 | Relay Dutput 3 | MO

* AssiGN ReLAY OuTPUT

Nawe External Relay 4 | Relay Output 4 | MO
* SET RELAY TYPE TO:

L L L o] L

NO = NormALLY OPEN External Relay 5 | Relay Qutput & | MO

NC = NormALLY CLOSED

Apply | Mest | Cloze |
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.Link Configuration
Summary

PROVIDES A SUMMARY OF MORE
IMPORTANT CONFIGURATION
SETTINGS.

Utilities Menu

** Link Configuration Summary

Local

Femote

Fadio Mame |West

Tx Frequency (MHz)

Fx Frequency (MHz) W
Line Status Im
Active Interface (s) W

Fower-up kMode

|East

.
|223?5
|N0ne

Ethernet IP Address | 10.0.0.50

[10.0.051

Ethernet Subnet bMask |255_255_255_D

| 255.255.255.0

Overhead [P Address | 0.0.0.0

[0.000

Overhead IP Subnet ME'SJQ_D_D

[0.000

PPP IP Address [182.158.200.200

[192.168.200.200

PPP SubnetMask  |255.255.255.0

| 255.255.255.0

Default Gateway |E|,|J,U,U

[0.000

Route to NS | Metwark Interface

| Femaote Radio

NMS IPAddress — [10.00.13 [1000.13

Trap Comrmunity String |pub|ic: |pub|ic:

TFTP Default Directary | [
_Befrech | boxt

** Radio Element Manager

CLICK TO ACTIVATE
TEST TRAP ALARM.
CLICK AGAIN TO

File Edit Alarm Performance Status Coptrols Configuration |8

Toggle Test Alarm, Send Trap
Send test trap pairin 120 =

DEACTIVATE TEST TRAP

ALARM.

Fun User Script...

o

- -
Necessory  Comp 10BazeT @ —
° -l (] Software Update...

Mlarm 143 hiodem

Boot Primary Software Image (Current Radiao) ...
Boot Secondary Software Image (Current Radia) ..
Boot Primary Software Image (Both Radios)...

Boot Secondary Software Image (Both Radios)...

pe—r)
Accessory  Gomp 10BaseT &
o =]=) =]

Alarm 140 hiodern

Upload/Download Configuration Parameters

Micrztuave

Networks

Installation and Operation Manual 5-23



5-Radio Element Manager

‘Run User Script

.Software Update

SELECT SOFTWARE
UPDATE MODE

** Run User Script

Scrpt Hame | zample.tcl

Script Argumentz |

Script Besult |

Start Usger Script |

Cloze |

Clear Screen |

= Software Update

Radio I Lacal

|

SorFTwaRE UPDATE (OPERATING
CoDE) FOR BOTH PRIMARY AND

SECONDARY.

Choose Update Command

I Update Primary Image from NS

File Name
(Leawve blank to default
to MO Cx BMNC)

urrent default TETP directony

/

Start | Cancel
INSERT FILENAME OF NEW ;
SOFTWARE CODE TO LOAD (MUST BE Byis Thetelsed [0
IN DEFAULT DIRECTORY OF TFTP
SERVER). Command Result ISUCCESS
CLICK TO START REPORTS PROGRESS OF DispLAYS STATUS OF BYTES
SOFTWARE UPDATE. UPDATE PROCEDURE. TRANSFERRED DURING
DispLAYS "SUCESS" WHEN SOFTWARE UPDATE.
PROPERLY UPLOADED.
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‘User Confirmation

® User Confirmation

@ Save Changes to Flazh?

'UploadIDownIoad Software
Configuration Parameters

M | ez
* Upload/Download Configuration Parameters !EIE
Raciio
SRR 1o S R |Upluad Configuration Parameters to NS ;I

File MName [123d.cp

Current Default TETP directory |

Start |

Cancel

Bytes Transferred ||]

Command Fesult |Unknuwn

Help |

Close |

Installation and Operation Manual
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APPENDIX A - INSTALLATION & SITE SURVEY
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Appendix AsInstallation and Site Survey Guidlines

Overview

Equipment Checklist

Line of Sight (LOS)

Determining the LOS

Determining Latitude
and Longitude

To ensure the efficiency of an installation, a proper site survey should be
conducted.

Before the start of an installation, an approved survey team should conduct a
survey of the proposed sites. The team should be approved by the customer
and may consist of either contracted surveyors or employees or both.

The survey team will need:

Binoculars

Spotting Scope

GPS Navigation Device

Site Survey Report Form
Equipment Requisition Form
Measure Tape, 100 feet

In building construction terms, the beam width at 38GHz is relatively narrow.
This reduces the clearance required between the direct path between sites A
and B and buildings alongside that path. The required clearance from
obstacles is called a Fresnel zone.

Fresnel zones are a series of concentric ellipsoid areas surrounding the straight
line path between two antennas.

The first Fresnel zone is the area containing every point of which the distance
from the transmitter to any reflection point on the area and on to the receiver is
half a wavelength longer than the path of the direct signal.

The radius of the Fresnel zone is greatest at midpoint in the signal path. The
required clearance of obstacles at this point is therefore higher than at any
other point on the signal path.

The minimum required clearance is 0.6 of the first Fresnel zone.

The LOS should be clear and unimpeded for maximum efficiency in signal
transmission and reception.

Non—metallic glass in windows may prove not to be an obstacle.

Identification of the exact latitude and longitude of each location is required.
This information is used in determining the distance between sites and the
expected Receive Signal Level (RSL). In North America, the latitude and
longitude must be reported to the FCC.

The measurements are performed using a Global Positioning System (GPS)
Navigation Device, which is placed near the proposed location of the antenna.
When the GPS device is activated, latitude and longitude readings transmitted
from an overhead satellite will be recorded for at least 15 minutes.

A-2
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Appendix AcInstallation and Site Survey Guidlines

Selecting Antenna
Locations

Grounding

Determining Antenna
Mounting Type

The Site Survey team will determine the optimum location for the antenna.
This should provide for ease of erecting and mounting the antenna as well as
unimpeded LOS to the next site. Factors that need to be taken into account
include:

Loading weight for the roof

Roof type (tar, cement, gravel, etc.)

Proximity to the edge of the roof

Local or Building ordinances prohibiting visibility of antennas
Length of cable runs

Grounding Connection Points

Obstructions

*  Accessibility

Proper grounding of the antenna mounting provides protection from lightning
and reduces the risk of electrical shock. The Site Survey Team will determine
the source and connection points for the building—to—earth ground in the
vicinity of the antenna. Efficient grounding of the antenna reduces
electromagnetic interference to the operation of both the ODU and the IDU,
and protects against electrical discharges.

The Site Survey Team will assess and report on any existing tower or antenna
framework that may be usable.

In the case of a rooftop location, a standard non—penetrating mounting with an
eight foot antenna post is standard. Non—penetrating mounts require concrete
building blocks to prevent movement which might affect the alignment of the
antennas.

The Site Survey team may determine that a wall-mounted antenna provides the
optimum LOS.

The Site Survey Team will also identify the best place for the IDU and the rack
or cabinet position. Factors that need to be considered include:

* Accessibility—For installation and maintenance purposes, the IDU should
be readily accessible from both the front and the rear.

e Environment—The IDU is designed to operate in temperatures ranging
from —5°C to +45° C, and in relative humidity of 95% non—condensing.

* Cables—The Site Survey Team will determine the path for the RG~8
coaxial cable(s) between the ODU and the IDU.

In the case of a rooftop installation, the Site Survey Team will locate any
available portal conduit to the roof. If none is available, the Site Survey
Team will prepare a recommendation and include it in the report.

The Site Survey Team will determine the proposed length of the RG-8
coaxial cable(s) between the ODU and the IDU. A further 10% of this
measurement is required to allow for service loops and contingencies.

* Power Supply—The Site Survey Team will determine the location and
availability of a power source. The Pinnacle radio is designed to

operate with a DC power supply from —36 to —60 VDC or +24VDC+20% or
90 VAC to 240 VAC. A dedicated wall outlet is required.
The Site Survey team reports on:
- The current availability of an uninterrupted power source (UPS).
- The regularity and frequency of interruptions to the power supply.
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Pinnacle Site Survey Report

Requisition N* Date

Customer Name Customer Reference

Customer Contact Contact Title

Customer Address

City/State

Zipcode Country

Telephone Fax

E-mail

SITEDATA

Site Name

Address

City

State

Site Contact Telephone

Path to (street address)

Distance between Paths LOS [_JYes [__INo

Union Personnel Required Yes [ INo

Property Management

Property Management Contact Telephone

Building Engineer/Emergency after hours contact Tel. N>

TYPE OF STRUCTURE

Building Guyed Tower Self Supporting Structure

Total Height of Structure Square Feet at Ground Level

GEODETICDATA

Coordinates: Latitudle DEG _ MIN__ SEC N
Longitude DEG MIN___ = SEC— W

Determined by: [ ] TopographicalMap [ |GPS [__]Site Drawing

Ground Elevation (Ft. AMSL) — Antenna Center Line (Ft AGL)

Determined by: [ ] TopographicalMap [ |GPS [__]Site Drawing
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Pinnacle Site Survey Report

INDOORLOCATION

IDU Location: Floor N> Room N*

Rack Space Provided? [ JYes [ | No Size [ ]19” [ ]23”
Location on Rack Height of Space

Space for New 19” Rack? [ 1Yes [ INo

Demarc Location Floor N* Room N>

Customer Required Interface

Cable Lengths:
Common Telco space available in building? [ 1]Yes [ ] No
Indoor Telephone available? [ IYes [ INo

Location for use by Contractor

POWER SUPPLY [ 1-48VDC [ 1120VAC [ 1240VAC
MOUNT

Type [ Iwall [___] Non-Penetrating Roof Other (Specify)

Height of Mast

Pressure Pad L Jves [ INo

ROOF

Is Roof Penetration required? [ IYes [ _INo

Roof Type: [ IGravel [ |Rubber[ ] Cement Other (Specify)
Existing Conduit? [ |JYes [ |No Space Available? [ 1Yes [ TNo
New Conduit required? [ IYes [ ]No

GROUNDING WIRE/LIGHTNING PROTECTION

Is there existing Grounding Wire from roof? Yes [ INo L1
Length of Grounding wire required:
Is there existing Grounding Wire from rack?Yes [___]No L]

Length of Grounding wire required:

Prepared by: Date Survey Completed:
Company: Signed: Tel. No.:
Drawings Attached: Specify location of mount on roof:

Specify location of mount on wall:

Cable run from antenna to IDU:
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‘Frequency Plans

13 GHz ETSI (ITU-R F.497) T/R Spacing = 266 MHz - Chan BW = 28 MHz
CH 1A-Tx Freq 1A-Rx Freq CH 1B-Tx Freq 1B-Rx Freq
1 12,765.00 13,031.00 1 13,031.00 12,765.00
2 12,793.00 13,059.00 2 13,059.00 12,793.00
3 12,821.00 13,087.00 3 13,087.00 12,821.00
4 12,849.00 13,115.00 4 13,115.00 12,849.00
CH 2A-Tx Freq 2A-Rx Freq CH 2B-Tx Freq 2B-Rx Freq
5 12,877.00 12,143.00 5 13,143.00 12,877.00
6 12,905.00 13,171.00 6 13,171.00 12,905.00
7 12,933.00 13,299.00 7 13,199.00 12,933.00
8 12,961.00 13,277.00 8 13,227.00 12,961.00
15 GHz ETSI (ITU-R F.636) T/R Spacing = 490 MHz - Chan BW = 28 MHz - 14.4-15.35 GHz
CH 1A-Tx Freq 1A-Rx Freq CH 1B-Tx Freq 1B-Rx Freq
1 14,417.00 14,907.00 1 14,907.00 14,417.00
2 14,445.00 14,935.00 2 14,935.00 14,445.00
3 14,473.00 14,963.00 3 14,963.00 14,473.00
4 14,501.00 14,991.00 4 14,991.00 14,501.00
5 14,529.00 15,019.00 5 15,019.00 14,529.00
6 14,557.00 15,047.00 6 15,047.00 14,557.00
7 14,585.00 15,075.00 7 15,075.00 14,585.00
8 14,613.00 15,103.00 8 15,103.00 14,613.00
CH 2A-Tx Freq 2A-Rx Freq CH 2B-Tx Freq 2B-Rx Freq
9 14,641.00 15,131.00 9 15,131.00 14,641.00
10 14,669.00 15,159.00 10 15,159.00 14,669.00
11 14,697.00 15,187.00 11 15,187.00 14,697.00
12 14,725.00 15,215.00 12 15,215.00 14,725.00
13 14,753.00 15,243.00 13 15,243.00 14,753.00
14 14,781.00 15,271.00 14 15,271.00 14,781.00
15 14,809.00 15,299.00 15 15,299.00 14,809.00
16 14,837.00 15,327.00 16 15,327.00 14,837.00
15 GHz ETSI (ITU-R F.636) T/R Spacing = 728 MHz - Chan BW = 28 MHz - 14.4-15.35 GHz
CH 1A-Tx Freq 1A-Rx Freq CH 1B-Tx Freq 1B-Rx Freq

1 14,515.00 15,243.00 1 15,242.00 14,515.00

2 14,545.00 15,271.00 2 15,271.00 14,543.00

3 14,571.00 15,299.00 3 15,299.00 14,571.00

4 14,599.00 15,327.00 4 15,327.00 14,599.00

B-2 Installation and Operation Manual




Appendix B-Channel Plans

‘Frequency Plans

15 GHz ETSI (ITU-R F.636) T/R Spacing = 420 MHz - Chan BW = 28 MHz - 14.5-15.35 GHz
CH 1A-Tx Freq 1A-Rx Freq CH 1B-Tx Freq 1B-Rx Freq
1 14,515.00 14,935.00 1 14,935.00 14,515.00
2 14,543.00 14,963.00 2 14,963.00 14,543.00
3 14,571.00 14,991.00 3 14,991.00 14,571.00
4 14,599.00 15,019.00 4 15,019.00 14,599.00
5 14,627.00 15,047.00 5 15,047.00 14,627.00
6 14,655.00 15,075.00 6 15,075.00 14,655.00
7 14,683.00 15,103.00 7 15,103.00 14,683.00
8 14,711.00 15,131.00 8 15,131.00 14,711.00
CH 2A-Tx Freq 2A-Rx Freq CH 2B-Tx Freq 2B-Rx Freq
9 14,739.00 15,159.00 9 15,159.00 14,739.00
10 14,767.00 15,187.00 10 15,187.00 14,767.00
11 14,795.00 15,215.00 11 15,215.00 14,795.00
12 14,823.00 15,243.00 12 15,243.00 14,823.00
13 14,851.00 15,271.00 13 15,271.00 14,851.00
14 14,879.00 15,299.00 14 15,299.00 14,879.00
15 14,907.00 15,327.00 15 15,327.00 14,907.00

18 GHz FCC TIR Spacing = 1560 MHz - Chan BW = 40 MHz
CH 1A-Tx Freq 1A-Rx Freq CH 1B-Tx Freq 1B-Rx Freq
1 17720.00 19280.00 1 19280.00 17720.00
2 17760.00 19320.00 2 19320.00 17760.00
3 17800.00 19360.00 3 19360.00 17800.00
4 17840.00 19400.00 4 19400.00 17840.00
5 17880.00 19440.00 5 19440.00 17880.00
6 17920.00 19480.00 6 19480.00 17920.00
7 17960.00 19520.00 7 19520.00 17960.00
8 18000.00 19560.00 8 19560.00 18000.00
9 18040.00 19600.00 9 19600.00 18040.00
10 18080.00 19640.00 10 19640.00 18080.00
11 18120.00 19680.00 11 19680.00 18120.00
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18 GHz ETSI (ITU-R F.595-6)

T/R Spacing = 1010 MHz - Chan BW = 55 MHz

CH 1A-Tx Freq 1A-Rx Freq CH 1B-Tx Freq 1B-Rx Freq
1 17755.00 18765.00 1 18765.00 17755.00
2 17810.00 18820.00 2 18820.00 17810.00
3 17865.00 18875.00 3 18875.00 17865.00
4 17920.00 18930.00 4 18930.00 17920.00
5 17975.00 18985.00 5 18985.00 17975.00
6 18030.00 19040.00 6 19040.00 18030.00
7 18085.00 19095.00 7 19095.00 18085.00
8 18140.00 19150.00 8 19150.00 18140.00
9 18195.00 19205.00 9 19205.00 18195.00

CH 2A-Tx Freq 2A-Rx Freq CH 2B-Tx Freq 2B-Rx Freq
10 18250.00 19260.00 10 19260.00 18250.00
11 18305.00 19315.00 11 19315.00 18305.00
12 18360.00 19370.00 12 19370.00 18360.00
13 18415.00 19425.00 13 19425.00 18415.00
14 18470.00 19480.00 14 19480.00 18470.00
15 18525.00 19535.00 15 19535.00 18525.00
16 18580.00 19590.00 16 19590.00 18580.00
17 18635.00 19645.00 17 19645.00 18635.00

18 GHz ETSI (ITU-R F.595-6) T/R Spacing = 1010 MHz - Chan BW = 27.5 MHz

CH 3A-Tx Freq 3A-Rx Freq CH 3B-Tx Freq 3B-Rx Freq
1 17727.50 18737.50 1 18737.50 17727.50
2 17755.00 18765.00 2 18765.00 17755.00
3 17782.50 18792.50 3 18792.50 17782.50
4 17810.00 18820.00 4 18820.00 17810.00
5 17837.50 18847.50 5 18847.50 17837.50
6 17865.00 18875.00 6 18875.00 17865.00
7 17892.50 18902.50 7 18902.50 17892.50
8 17920.00 18930.00 8 18930.00 17920.00
9 17947.50 18957.50 9 18957.50 17947.50
10 17975.00 18985.00 10 18985.00 17975.00
11 18002.50 19012.50 11 19012.50 18002.50
12 18030.00 19040.00 12 19040.00 18030.00
13 18057.50 19067.50 13 19067.50 18057.50
14 18085.00 19095.00 14 19095.00 18085.00
15 18112.50 19122.50 15 19122.50 18112.50
16 18140.00 19150.00 16 19150.00 18140.00
17 18167.50 19177.50 17 19177.50 18167.50
18 18195.00 19205.00 18 19205.00 18195.00
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18 GHz ETSI (ITU-R F.595-6) T/R Spacing = 1010 MHz - Chan BW = 27.5 MHz
CH 4A-Tx Freq 4A-Rx Freq CH 4B-Tx Freq 4B-Rx Freq
19 18222.50 19232.50 19 19232.50 18222.50
20 18250.00 19260.00 20 19260.00 18250.00
21 18277.50 19287.50 21 19287.50 18277.50
22 18305.00 19315.00 22 19315.00 18305.00
23 18332.50 19342.50 23 19342.50 18332.50
24 18360.00 19370.00 24 19370.00 18360.00
25 18387.50 19397.50 25 19397.50 18387.50
26 18415.00 19425.00 26 19425.00 18415.00
27 18442.50 19452.50 27 19452.50 18442.50
28 18470.00 19480.00 28 19480.00 18470.00
29 18497.50 19507.50 29 19507.50 18497.50
30 18525.00 19535.00 30 19535.00 18525.00
31 18552.50 19562.50 31 19562.50 18552.50
32 18580.00 19590.00 32 19590.00 18580.00
33 18607.50 19617.50 33 19617.50 18607.50
34 18635.00 19645.00 34 19645.00 18635.00
35 18662.50 19672.50 35 19672.50 18662.50
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23 GHz FCC T/R Spacing = 1200 MHz - Chan BW = 50 MHz
CH 1A-Tx Freq 1A-Rx Freq CH 1B-Tx Freq 1B-Rx Freq
1 21225.00 22425.00 1 22425.00 21225.00
2 21275.00 22475.00 2 22475.00 21275.00
3 21325.00 22525.00 3 22525.00 21325.00
4 21375.00 22575.00 4 22575.00 21375.00
5 21425.00 22625.00 5 22625.00 21425.00
6 21475.00 22675.00 6 22675.00 21475.00
7 21525.00 22725.00 7 22725.00 21525.00
8 21575.00 22775.00 8 22775.00 21575.00
9 21625.00 22825.00 9 22825.00 21625.00
10 21675.00 22875.00 10 22875.00 21675.00
11 21725.00 22925.00 11 22925.00 21725.00
12 21775.00 22975.00 12 22975.00 21775.00
CH 2A-Tx Freq 2A-Rx Freq CH 2B-Tx Freq 2B-Rx Freq
13 21825.00 23025.00 13 23025.00 21825.00
14 21875.00 23075.00 14 23075.00 21875.00
15 21925.00 23125.00 15 23125.00 21925.00
16 21975.00 23175.00 16 23175.00 21975.00
17 22025.00 23225.00 17 23225.00 22025.00
18 22075.00 23275.00 18 23275.00 22075.00
19 22125.00 23325.00 19 23325.00 22125.00
20 22175.00 23375.00 20 23375.00 22175.00
21 22225.00 23425.00 21 23425.00 22225.00
22 22275.00 23475.00 22 23475.00 22275.00
23 22325.00 23525.00 23 23525.00 22325.00
24 22375.00 23575.00 24 23575.00 22375.00
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23 GHz ETSI T/R Spacing = 1008 MHz - Chan BW = 56 MHz
CH 1A-Tx Freq 1A-Rx Freq CH 1B-Tx Freq 1B-Rx Freq
1 22078.00 23086.00 1 23086.00 22078.00
2 22134.00 23142.00 2 23142.00 22134.00
3 22190.00 23198.00 3 23198.00 22190.00
4 22246.00 23254.00 4 23254.00 22246.00
5 22302.00 23310.00 5 23310.00 22302.00
6 22358.00 23366.00 6 23366.00 22358.00
7 22414.00 23422.00 7 23422.00 22414.00
8 22470.00 23478.00 8 23478.00 22470.00
9 22526.00 23534.00 9 23534.00 22526.00
23 GHz ETSI T/R Spacing = 1008 MHz - Chan BW = 28 MHz
CH 2A-Tx Freq 2A-Rx Freq CH 2B-Tx Freq 2B-Rx Freq
1 22022.00 23030.00 1 23030.00 22022.00
2 22050.00 23058.00 2 23058.00 22050.00
3 22078.00 23086.00 3 23086.00 22078.00
4 22106.00 23114.00 4 23114.00 22106.00
5 22134.00 23142.00 5 23142.00 22134.00
6 22162.00 23170.00 6 23170.00 22162.00
7 22190.00 23198.00 7 23198.00 22190.00
8 22218.00 23226.00 8 23226.00 22218.00
9 22246.00 23254.00 9 23254.00 22246.00
10 22274.00 23282.00 10 23282.00 22274.00
11 22302.00 23310.00 11 23310.00 22302.00
12 22330.00 23338.00 12 23338.00 22330.00
13 22358.00 23366.00 13 23366.00 22358.00
14 22386.00 23394.00 14 23394.00 22386.00
15 22414.00 23422.00 15 23422.00 22414.00
16 22442.00 23450.00 16 23450.00 22442.00
17 22470.00 23478.00 17 23478.00 22470.00
18 22498.00 23506.00 18 23506.00 22498.00
19 22526.00 23534.00 19 23534.00 22526.00
20 22554.00 23562.00 20 23562.00 22554.00
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23 GHz ETSI T/R Spacing = 1232 MHz - Chan BW = 28 MHz
CH 3A-Tx Freq 3A-Rx Freq CH 3B-Tx Freq 3B-Rx Freq
1 21238 22470 1 22470 21238
2 21266 22498 2 22498 21266
3 21294 22526 3 22526 21294
4 21322 22554 4 22554 21322
5 21350 22582 5 22582 21350
6 21378 22610 6 22610 21378
7 21406 22638 7 22638 21406
8 21434 22666 8 22666 21434
9 21462 22694 9 22694 21462
10 21490 22722 10 22722 21490
11 21518 22750 11 22750 21518
12 21546 22778 12 22778 21546
13 21574 22806 13 22806 21574
14 21602 22834 14 22834 21602
15 21630 22862 15 22862 21630
16 21658 22890 16 22890 21658
17 21686 22918 17 22918 21686
18 21714 22946 18 22946 21714
19 21742 22974 19 22974 21742
20 21770 23002 20 23002 21770
CH 4A-Tx Freq 4A-Rx Freq CH 4B-Tx Freq 4B-Rx Freq
21 21798 23030 21 23030 21798
22 21826 23058 22 23058 21826
23 21854 23086 23 23086 21854
24 21882 23114 24 23114 21882
25 21910 23142 25 23142 21910
26 21938 23170 26 23170 21938
27 21966 23198 27 23198 21966
28 21994 23226 28 23226 21994
29 22022 23254 29 23254 22022
30 22050 23282 30 23282 22050
31 22078 23310 31 23310 22078
32 22106 23338 32 23338 22106
33 22134 23366 33 23366 22134
34 22162 23394 34 23394 22162
35 22190 23422 35 23422 22190
36 22218 23450 36 23450 22218
37 22246 23478 37 23478 22246
38 22274 23506 38 23506 22274
39 22302 23534 39 23534 22302
40 22330 23562 40 23562 22330
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23 GHz ETSI T/R Spacing = 1232 MHz - Chan BW = 56 MHz
CH 1A-Tx Freq 1A-Rx Freq CH 1B-Tx Freq 1B-Rx Freq

1 21252 22484 1 22484 21252

2 21308 22540 2 22540 21308

3 21364 22596 3 22596 21364

4 21420 22652 4 22652 21420

5 21476 22708 5 22708 21476

6 21532 22764 6 22764 21532

7 21588 22820 7 22820 21588

8 21644 22876 8 22876 21644

9 21700 22932 9 22932 21700

10 21756 22988 10 22988 21756
CH 2A-Tx Freq 2A-Rx Freq CH 2B-Tx Freq 2B-Rx Freq

11 21812 23044 11 23044 21812

12 21868 23100 12 23100 21868

13 21924 23156 13 23156 21924

14 21980 23212 14 23212 21980

15 22036 23268 15 23268 22036

16 22092 23324 16 23324 22092

17 22148 23380 17 23380 22148

18 22204 23436 18 23436 22204

19 22260 23492 19 23492 22260

20 22316 23548 20 23548 22316
23 GHz ETSI (Used by the RA in the UK) T/R Spacing = 1008 MHz - Chan BW = 56 MHz
CH 3A-Tx Freq 3A-Rx Freq CH 3B-Tx Freq 3B-Rx Freq

1 22036 23044 1 23044 22036

2 22092 23100 2 23100 22092

3 22148 23156 3 23156 22148

4 22204 23212 4 23212 22204

5 22260 23268 5 23268 22260

6 22316 23324 6 23324 22316

7 22372 23380 7 23380 22372

8 22428 23436 8 23436 22428

9 22484 23492 9 23492 22484

10 22540 23548 10 23548 22540
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23 GHz ETSI TIR Spacing = 1232 MHz - Chan BW = 28 MHz
CH 5A-Tx Freq 5A-Rx Freq CH 5B-Tx Freq 5B-Rx Freq
1 21241.5 22473.5 1 22473.5 21241.5
2 21269.5 22501.5 2 22501.5 21269.5
3 21297.5 22529.5 3 22529.5 21297.5
4 21325.5 22557.5 4 22557.5 21325.5
5 21353.5 22585.5 5 22585.5 21353.5
6 21381.5 22613.5 6 22613.5 21381.5
7 21409.5 22641.5 7 22641.5 21409.5
8 21437.5 22669.5 8 22669.5 21437.5
9 21465.5 22697.5 9 22697.5 21465.5
10 21493.5 22725.5 10 22725.5 21493.5
11 21521.5 22753.5 11 22753.5 21521.5
12 21549.5 22781.5 12 22781.5 21549.5
13 21577.5 22809.5 13 22809.5 21577.5
14 21605.5 22837.5 14 22837.5 21605.5
15 21633.5 22865.5 15 22865.5 21633.5
16 21661.5 22893.5 16 22893.5 21661.5
17 21689.5 22921.5 17 22921.5 21689.5
18 21717.5 22949.5 18 22949.5 21717.5
19 21745.5 22977.5 19 22977.5 21745.5
20 21773.5 23005.5 20 23005.5 21773.5
CH 6A-Tx Freq 6A-Rx Freq CH 6B-Tx Freq 6B-Rx Freq
21 21801.5 23033.5 21 23033.5 21801.5
22 21829.5 23061.5 22 23061.5 21829.5
23 21857.5 23089.5 23 23089.5 21857.5
24 21885.5 23117.5 24 23117.5 21885.5
25 21913.5 23145.5 25 23145.5 21913.5
26 21941.5 23173.5 26 23173.5 21941.5
27 21969.5 23201.5 27 23201.5 21969.5
28 21997.5 23229.5 28 23229.5 21997.5
29 22025.5 23257.5 29 23257.5 22025.5
30 22053.5 23285.5 30 23285.5 22053.5
31 22081.5 23313.5 31 23313.5 22081.5
32 22109.5 23341.5 32 23341.5 22109.5
33 22137.5 23369.5 33 23369.5 22137.5
34 22165.5 23397.5 34 23397.5 22165.5
35 22193.5 23425.5 35 23425.5 22193.5
36 22221.5 23453.5 36 23453.5 22221.5
37 22249.5 23481.5 37 23481.5 22249.5
38 22277.5 23509.5 38 23509.5 22277.5
39 22305.5 23537.5 39 23537.5 22305.5
40 22333.5 23565.5 40 23565.5 22333.5
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26 GHz ETSI T/R Spacing = 1008 MHz - Chan BW = 56 MHz
CH 1A-Tx Freq 1A-Rx Freq CH 1B-Tx Freq 1B-Rx Freq
1 24577.00 25585.00 1 25585.00 24577.00
2 24633.00 25641.00 2 25641.00 24633.00
3 24689.00 25697.00 3 25697.00 24689.00
4 24745.00 25753.00 4 25753.00 24745.00
5 24801.00 25809.00 5 25809.00 24801.00
6 24857.00 25865.00 6 25865.00 24857.00
7 24913.00 25921.00 7 25921.00 24913.00
8 24969.00 25977.00 8 25977.00 24969.00
CH 2A-Tx Freq 2A-Rx Freq CH 2B-Tx Freq 2B-Rx Freq
9 25025.00 26033.00 9 26033.00 25025.00
10 25081.00 26089.00 10 26089.00 25081.00
11 25137.00 26145.00 11 26145.00 25137.00
12 25193.00 26201.00 12 26201.00 25193.00
13 25249.00 26257.00 13 26257.00 25249.00
14 25305.00 26313.00 14 26313.00 25305.00
15 25361.00 26369.00 15 26369.00 25361.00
16 25417.00 26425.00 16 26425.00 25417.00
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26 GHz ETSI T/R Spacing = 1008 MHz - Chan BW = 28 MHz
CH 3A-Tx Freq 3A-Rx Freq CH 3B-Tx Freq 3B-Rx Freq
1 24563.00 25571.00 1 25571.00 24563.00
2 24591.00 25599.00 2 25599.00 24591.00
3 24619.00 25627.00 3 25627.00 24619.00
4 24647.00 25655.00 4 25655.00 24647.00
5 24675.00 25683.00 5 25683.00 24675.00
6 24703.00 25711.00 6 25711.00 24703.00
7 24731.00 25739.00 7 25739.00 24731.00
8 24759.00 25767.00 8 25767.00 24759.00
9 24787.00 25795.00 9 25795.00 24787.00
10 24815.00 25823.00 10 25823.00 24815.00
11 24843.00 25851.00 11 25851.00 24843.00
12 24871.00 25879.00 12 25879.00 24871.00
13 24899.00 25907.00 13 25907.00 24899.00
14 24927.00 25935.00 14 25935.00 24927.00
15 24955.00 25963.00 15 25963.00 24955.00
16 24983.00 25991.00 16 25991.00 24983.00
CH 4A-Tx Freq 4A-Rx Freq CH 4B-Tx Freq 4B-Rx Freq
17 25011.00 26019.00 17 26019.00 25011.00
18 25039.00 26047.00 18 26047.00 25039.00
19 25067.00 26075.00 19 26075.00 25067.00
20 25095.00 26103.00 20 26103.00 25095.00
21 25123.00 26131.00 21 26131.00 25123.00
22 25151.00 26159.00 22 26159.00 25151.00
23 25179.00 26187.00 23 26187.00 25179.00
24 25207.00 26215.00 24 26215.00 25207.00
25 25235.00 26243.00 25 26243.00 25235.00
26 25263.00 26271.00 26 26271.00 25263.00
27 25291.00 26299.00 27 26299.00 25291.00
28 25319.00 26327.00 28 26327.00 25319.00
29 25347.00 26355.00 29 26355.00 25347.00
30 25375.00 26383.00 30 26383.00 25375.00
31 25403.00 26411.00 31 26411.00 25403.00
32 25431.00 26439.00 32 26439.00 25431.00
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38 GHz FCC T/R Spacing = 700 MHz - Chan BW = 50 MHz
CH 1A-Tx Freq 1A-Rx Freq CH 1B-Tx Freq 1B-Rx Freq
1 38625.00 39325.00 1 39325.00 38625.00
2 38675.00 39375.00 2 39375.00 38675.00
3 38725.00 39425.00 3 39425.00 38725.00
4 38775.00 39475.00 4 39475.00 38775.00
5 38825.00 39525.00 5 39525.00 38825.00
6 38875.00 39575.00 6 39575.00 38875.00
7 38925.00 39625.00 7 39625.00 38925.00
CH 2A-Tx Freq 2A-Rx Freq CH 2B-Tx Freq 2B-Rx Freq
8 38975.00 39675.00 8 39675.00 38975.00
9 39025.00 39725.00 9 39725.00 39025.00
10 39075.00 39775.00 10 39775.00 39075.00
11 39125.00 39825.00 11 39825.00 39125.00
12 39175.00 39875.00 12 39875.00 39175.00
13 39225.00 39925.00 13 39925.00 39225.00
14 39275.00 39975.00 14 39975.00 39275.00
38 GHz ETSI T/R Spacing = 1260 MHz - Chan BW = 56 MHz
CH 1A-Tx Freq 1A-Rx Freq CH 1B-Tx Freq 1B-Rx Freq
1 37086.00 38346.00 1 38346.00 37086.00
2 37142.00 38402.00 2 38402.00 37142.00
3 37198.00 38458.00 3 38458.00 37198.00
4 37254.00 38514.00 4 38514.00 37254.00
5 37310.00 38570.00 5 38570.00 37310.00
6 37366.00 38626.00 6 38626.00 37366.00
7 37422.00 38682.00 7 38682.00 37422.00
8 37478.00 38738.00 8 38738.00 37478.00
9 37534.00 38794.00 9 38794.00 37534.00
10 37590.00 38850.00 10 38850.00 37590.00
CH 2A-Tx Freq 2A-Rx Freq CH 2B-Tx Freq 2B-Rx Freq
11 37646.00 38906.00 11 38906.00 37646.00
12 37702.00 38962.00 12 38962.00 37702.00
13 37758.00 39018.00 13 39018.00 37758.00
14 37814.00 39074.00 14 39074.00 37814.00
15 37870.00 39130.00 15 39130.00 37870.00
16 37926.00 39186.00 16 39186.00 37926.00
17 37982.00 39242.00 17 39242.00 37982.00
18 38038.00 39298.00 18 39298.00 38038.00
19 38094.00 39354.00 19 39354.00 38094.00
20 38150.00 39410.00 20 39410.00 38150.00
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‘Frequency Plans

38 GHz ETSI T/R Spacing = 1260 MHz - Chan BW = 28 MHz
CH 3A-Tx Freq 3A-Rx Freq CH 3B-Tx Freq 3B-Rx Freq
1 37072.00 38332.00 1 38332.00 37072.00
2 37100.00 38360.00 2 38360.00 37100.00
3 37128.00 38388.00 3 38388.00 37128.00
4 37156.00 38416.00 4 38416.00 37156.00
5 37184.00 38444.00 5 38444.00 37184.00
6 37212.00 38472.00 6 38472.00 37212.00
7 37240.00 38500.00 7 38500.00 37240.00
8 37268.00 38528.00 8 38528.00 37268.00
9 37296.00 38556.00 9 38556.00 37296.00
10 37324.00 38584.00 10 38584.00 37324.00
11 37352.00 38612.00 11 38612.00 37352.00
12 37380.00 38640.00 12 38640.00 37380.00
13 37408.00 38668.00 13 38668.00 37408.00
14 37436.00 38696.00 14 38696.00 37436.00
15 37464.00 38724.00 15 38724.00 37464.00
16 37492.00 38752.00 16 38752.00 37492.00
17 37520.00 38780.00 17 38780.00 37520.00
18 37548.00 38808.00 18 38808.00 37548.00
19 37576.00 38836.00 19 38836.00 37576.00
20 37604.00 38864.00 20 38864.00 37604.00
CH 4A-Tx Freq 4A-Rx Freq CH 4B-Tx Freq 4B-Rx Freq
21 37632.00 38892.00 21 38892.00 37632.00
22 37660.00 38920.00 22 38920.00 37660.00
23 37688.00 38948.00 23 38948.00 37688.00
24 37716.00 38976.00 24 38976.00 37716.00
25 37744.00 39004.00 25 39004.00 37744.00
26 37772.00 39032.00 26 39032.00 37772.00
27 37800.00 39060.00 27 39060.00 37800.00
28 37828.00 39088.00 28 39088.00 37828.00
29 37856.00 39116.00 29 39116.00 37856.00
30 37884.00 39144.00 30 39144.00 37884.00
31 37912.00 39172.00 31 39172.00 37912.00
32 37940.00 39200.00 32 39200.00 37940.00
33 37968.00 39228.00 33 39228.00 37968.00
34 37996.00 39256.00 34 39256.00 37996.00
35 38024.00 39284.00 35 39284.00 38024.00
36 38052.00 39312.00 36 39312.00 38052.00
37 38080.00 39340.00 37 39340.00 38080.00
38 38108.00 39368.00 38 39368.00 38108.00
39 38136.00 39396.00 39 39396.00 38136.00
40 38164.00 39424.00 40 39424.00 38164.00
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Appendix CeAlarm Descriptions

Alarm Descriptions

Startup/Config Failures

Alarm Probable Cause

Power-Up Boot * Operational software rebooted due to radio power-up.

User-Requested Reboot * Operational software rebooted due to user request.

Fatal Error Reboot * Operational software rebooted because of fatal software error. The trap
parameter contains an error code that identifies the particular fatal error.

Image CRC Failure * CRC comparison failed on primary or secondary operational software
image in flash (trap parameter is 1 if primary is bad, 2 if secondary is bad.)

IDU Hwr Conflict » There is an incompatibility between the current operational software
version and the IDU hardware or firmware. The link may still be capable
of operation, but if it fails to acquire sync, this incompatibility is the
likely cause.

ODU Hwr/Swr Conflict * The IDU is not compatible for use with the ODU. Consult sales
representative for technical assistance.

Peer Swr Conflict * The software code version is different between the local IDU and remote
IDU. The link may still be capable of operation, but if it fails to acquire
sync, this incompatibility is the likely cause.

Configuration Error » Link cannot go online because of configuration error. For example,
configured frequency incompatible with ODU.

Hardware Failures

Alarm Probable Cause

IDU Hardware Failure » Software has detected a definite, specific IDU hardware failure. Specific
reason in given trap parameter.

ODU Hardware Failure » Software has detected a definite, specific ODU hardware failure. Specific
reason in given trap parameter.

Fan Failure * One or more fans have failed. The number of fans that have failed is in
the trap parameter.

ODU Current Failure * Current to ODU is too high or low. Might be a cable failure or an ODU
failure.

Supply Voltage Failure * Supply voltage to IDU is too low.
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Alarm Descriptions (cont.)

Link Rx/Tx Failures

Maintenance Mode

Receive Protection Switch

Transmit Protection Switch

Alarm Probable Cause

Tx Failure » Radio’s transmitter is not transmitting properly. Specific reason in trap
parameter.

Tx Mute * Radio’s transmitter muted by user.

Rx Failure » Radio’s receiver is not receiving properly. The specific reason is
indicated by the trap parameter.

FE Rx Failure » The receiver on the far end (FE) radio (this radio’s peer radio) is not
receiving properly.

Link Disabled * The user has commanded the transmitter to be "off".

» The user put link into a maintenance mode that interrupts user traffic.
This includes enabling the integral BER Test, and also any line
loopbacks (which have their own alarms).

» In a protected link, a receiver failure has led to a protection switch (a
switch from the side’s primary receiver to its secondary receiver).
The specific type of failure is indicated by the trap parameter.

» In aprotected link, a transmitter failure has led to a protection switch
(a switch from the side’s primary transmitter to its secondary
transmitter). The specific type of failure is indicated by the trap
parameter.

Table Menu or GUI

Performance Thresholds - All thresholds are configured in the Alarm Configuration

Alarm

Probable Cause

BER Threshold 1

BER Threshold 2

RSL Threshold

* The estimated BER has fallen to or below the configured threshold.
The alarm is not reset until the BER rises to 2 orders of magnitude
above the threshold.

» Same as previous alarm, but uses a second separate threshold. One
can be an early warning alarm, second can indicate a serious problem.

» The RSL has fallen below the configured threshold. The alarm is not
reset until the RSL rises to 5 dB above the threshold.
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Alarm Descriptions (cont.)

Performance Thresholds (cont.)

Alarm

Probable Cause

RSL Mismatch Threshold

IDU Temperature Threshold

ODU Temperature Threshold

e The difference between the two radio RSLs has risen above the
configured threshold. The alarm is not reset until the difference falls
to 5 dB below the threshold.

» IDU temperature is either greater than the high threshold or less than
the low threshold. The alarm is not reset until the temperature
returns to 5 degrees WITHIN the relevant threshold.

* ODU Temperature threshold alarm, otherwise just like preceding one.

Alarm Names

Alarm Failures

Remarks

ODU Telemetry Failure

Peer Comm Failure
NM Comm Failure

Login Alarm

Test Alarm

Misc Major Failure

Misc Minor Failure

¢ DU cannot communicate with the ODU.

e IDU is unable to communicate with one of more of the other radios in
the link.

» Ethernet Link Fail (loss of connection to hub) or PPP redials
are exhausted.

* Someone has logged into serial or Telnet craft terminal interface.
(Like all alarms, this can be disabled. The factory default for this
alarm is for it to be disabled.)

e Alarm that user can set/clear from the craft terminal interface. Used
when testing trap delivery.

» Specifics in trap parameter.

* Specifics in trap parameter.

C-4
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‘Alarm Descriptions (cont.)

Alarm Names

Line Failures

Remarks

Line Los

Wayside A LOS

Line Unexp Signal
Wayside A Unexp Signal

Line Loopback
Wayside A Loopback
Wayside A AIS

Line LOF

Radio Link SOH LOF

* Loss Of Signal detected on receiver of Line that is configured as
being equipped. (One separate alarm for each line, if multiple lines.)

* Loss of Signal detected on wayside channel A if configured as
equipped.

» Unexpected Signal: signal detected on receiver of line that is
configured as being unequipped.

» Unexpected Signal: signal detected on Wayside Channel A that is
configured as being unequipped.

* Line has one loopback active.
* Wayside Channel A has a loopback control active.
* Wayside Channel A has detected AIS on its input from the user.

* Loss of frame on Line input from user. Only used on systems
equipped with SOH framing.

e Loss of frame of SOH over Radio Link. Only used on system
equipped with SOH framing.

External Alarms/Relays

Remarks

External Alarm Input 1-8

Relay Summaries 1-5

Link Failure Summary

IDU Summary

ODU Summary

Remote Radio Summary

» Configurable external Alarm input in abnormal state (either closed or
open). One alarm per external input.

» Configurable relay is in abnormal state (either closed or open)
due to one or more of the alarms mapped to it being set. One alarm per
relay, can be disabled.

* Summary Alarm, if link is not passing data properly in both directions.
The highest level indicates that there is a major failure.

¢ Failure detected (hard hardware failure or internal loss of signal
continuity) that is localized to IDU; suggests that replacement is
warranted.

* Failure detected (hardware failure or internal loss of signal
continuity) that is localized to ODU; suggests that replacement is
warranted.

 Link is up, but there is an alarm on remote radio. Tied to
“Remote” LED.
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Appendix DeUpdating IDU Software

Software updates for Pinnacle radios can be easily performed using TFTP. You
may use any TFTP server. A

Updating IDU Software

in a Single IDU :
9-Pin D cable between the IDU Computer Port and a PC, plus an Ethernet
connection to the IDU will be required before the following procedure can be
implemented. If the IDU and NMS IP addresses are set as described below, the
9-pin D cable is not required.

1. Check and record your PC’s IP address and subnet mask. This can be
obtained in Windows by clicking on Start/Control Panel/Network/
Configuration/TCP/IP-Interface/Properties. If no address is assigned,
enter the following: 192.168.1.1 for an IP address and 255.255.255.0 for
the mask. Reboot the PC.

2. After an address is set for the PC, the same must be done for the radio. If
the Network Manager has not assigned an IP address for the Radio, one
must be assigned. Assume one was not assigned and choose
192.168.1.50.

Note: These IP addresses are samples. Other IP addresses can be used as
long as the NMS and IDU are set to the same subnet or there is a proper
static route from the NMS to the IDU.

3. Inthe menu, go to Configure/Network Management and configure as:

a. Active Interface(s) Ethernet

b. Default Gateway 0.0.0.0

c. Route to NMS None

d. NMS IP Address 192.168.1.1  Your PC’s address

4.  Inthe menu, go to Configure/Ethernet and configure as follows:
a. Ethernet I[P Address 192.168.1.50 radio's IP Address
b. Ethernet IP Subnet Mask 255.255.255.0 same as on your PC

5. Ping from the radio. Go to Utilities/Send a Ping to the NMS. An answer
should be received.

Example:

Command: C:\Windows>Ping 10.162.1.31

Reply: Pinging 10.162.1.31 with 32 bytes of data:

Reply from 10.162.31: bytes =32 time = Sms TTL =225

6.  Start the TFTP server on the PC. Point it to the directory where the BNC
File you desire to upload is stored. This is done by selecting “file” & “set
root” on the TFTP window.

7. From the radio menu, choose Utilities/Software Update/Update
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Updating IDU Software
in a Single IDU

Secondary from NMS. Input the filename. Wait for "Success" to display.
Example:

Software Update
(? for help)

1. Update Primary Image from NMS

2. Update Secondary Image from NMS

3. Update Secondary Image from Peer Radio’s Secondary
4. Update Primary Image from This Radio’s Secondary

10.

11.

12.

(local, online, (latched alarm))> 2

Enter name of image file to download (ESC to cancel): 1220.bnc
Update Secondary Image from NMS (file:1220.bnc): Confirm (Y/N) [N]:y
TFTP Get of ‘1220.bnc’ starting...

Press any key to cancel transfer.

TFTP Get completed successfully, 384675 bytes received.

Image CRC verified.

Programming flash...

Image programmed into secondary slot.

Reboot the IDU, using the newly loaded software in the secondary slot,
by choosing Utilities/Reboot/Boot Secondary Software Image.

Check to make sure that the radio works properly with the new software.
It is best to test it in its link, confirming that the link acquires, and that
RSL and BER are normal. Note that there should be no new alarms,
other than the “Peer Software Conflict” alarm that will show up if the
two IDUs have different software versions.

If step 9 is successful, copy the software from Secondary to Primary.
Go to Utilities/Software Update/Update Primary from this Radios
Secondary.

Reboot the radio and verify good CRC under Status/Inventory/Boot
Status (t,4,2).

Update the remote radio at the other end of the link in one of two ways:

a. Use the Ethernet interface on the IDU and a TFTP server from a PC as
described above.

b. Using the Utilities menu at the local site, select Remote and update
software on secondary from peer's secondary. Check CRC for
success, reboot and check for major alarms. Then move secondary
code into primary position using utilities menu.
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Updating IDU Software

Software update can be done using Radio Element Manager in place of the
craft terminal menus (assuming that IP addressing is set up enough that REM

with REM can access the radio.) . Use the Configuration/Network Management screen
and the Utilities/Software Update screen.

The preceding examples illustrate updating software in an isolated IDU.

'Updating Software in
Installed, Operating Links

Software can be updated in networks of installed, operating links, as
well,
using the following general procedure:

It is assumed that at least one IDU in each link will have an IP address
and IP connectivity through a management network back to the central
NMS host.

The NMS host will have a TFTP server.

Before a whole network of radio links are updated, it is recommended
that the software update be tested on a single link first.

The operator will connect over the management network to each link in
turn, using telnet (to access craft terminal menus) or using the Radio
Element Manager application.

The secondary image slot on each radio in the link should be updated
first. This can be done in two ways:

a. Update the secondary image slot of the radio(s) that have direct IP
connectivity, and then update the other radios’ secondary image slots
by copying from the already-updated radios using the following
command: Update Secondary Image from Peer Radio’s Secondary
(the peer radio is the one across the link) or, in the case of protected
(4-1IDU) links: Update Secondary Image from Peer Radio’s Secondary
(the peer radio is the one across the link) or update Secondary
Image from Twin Radio’s Secondary (the twin radio is the second
radio on the same side of the link).

b. Update Secondary Image from NMS on each radio, This will work on
non IP-connected radios as long as the “Route to NMS” parameter in
the Configuration/Network Management screen is set to: “Other
Radio (OR)” on those radios.

Once the secondary slots are updated on all radios (this can be done at
any time, since it does not disturb normal radio operations), a time
should be chosen when network traffic is minimal, and the new software
can be tested. To test a link, the operator should use the following

Utilities/Reboot menu item:

- Boot Secondary Software Image (Both Radios) or,
for a protected link:

- Boot Secondary Software Image (All Radios)
If there is any problem, the operator can reboot to the original primary
images (the primary image always is booted after a power-up boot).

Once the link is shown to work with the new software, it should be
copied into the primary slots using the

- Update Primary Image from This Radio’s Secondary menu command.
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To set up PPP Connectivity from a PC running Windows Dial-Up Networking,

PPP COﬂﬂGCtIVIty via to a radio, the following hardware is required:

Dial-Up Networking

* Hayes-compatible modem that will support 28.8 Kbps or greater

* DB9 (Female) to DB25 (Male) standard off-the-shelf modem cable
* Analog phone line

*  PC with Windows Dial-Up Networking and a modem installed.

Radio Configuration 1.  Connect the RS-232 port of the computer to the RS-232 port on the IDU
using the modem cable. No special configuration of the modem is
required. The radio software will reset the modem and then reconfigure it
dynamically without changing its flash configuration. After a

minute, the radio should have reconfigured the modem and the auto-
answer indicator (AA) should be lit.

The following configuration must be set up for PPP operation:

Network Management Configuration
(? for help)

1. Active Interface(s): PPP

The following (factory default) PPP configuration can be set up as
follows:

PPP Configuration

(? for help)

1. Maximum Output Queue Size (K bytes): 32

2. Modem Baud Rate: 38400

3. Modem Initialization String: AT&F0

4. Remote Phone Number:

5. Maximum Dial Retries: 8

6. Chat Script:

7. Authentication: CHAP

8. Local CHAP Username: demo

9. Local CHAP Secret: demoso

10. Remote CHAP Username: demo

11. Remote CHAP Secret: demosi

12. PPP IP Address: 192.168.200.200
13. PPP IP Subnet Mask: 255.255.255.0
14. Link Inactivity Timeout (secs): 60

15. PPP Console Logging: Disable
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PC Configuration

Procedure may vary on different Windows™ version.

10.
11.

12.
13.

14.

15.

16.
17.

From My Computer double-click DialUp Networking.

Double-Click Make New Connection. Type a name for the new
connection (i.e., OC-3 Link).

Select the modem used for dial-up (the installed modem should appear).
Click Next.

Enter the area code, phone number and country code of the analog line
that will be installed to the radio and click Finish.

At this point, an icon with the chosen name in Step 2 (example, OC-3
Link) should appear in the DUN folder. Right-click this icon.

Choose Properties and at the bottom of the General screen, click
Configure.

Set max speed to 38400 and click the Connection tab.
Configuration should be 8-N-1.

Click Advanced and check boxes for Flow Control and Hardware.
Also, if you need to wait for a dial-tone (due to telephone options), go to
Extra Settings and type s6=0.

Click OK twice and then click Server Types tab.

Make sure PPP is selected as the type of Dial Up Server. Also make sure
that Log onto Network and Enable Software Compression are checked
and that only TCP/IP is selected.

Click TCP/IP Settings and then click on Specify an IP Address.

Enter the PPP IP address of your PC. This should be in the same subnet
as the IP address of the radio. For example, if the radio is
192.168.200.200, and it subnet mask is 255.255.255.0, then the PC IP
address should be 192.168.200.n, where n is greater than 0, less than
255, and not equal to 200. 192.168.200.1 is a good choice.

Click on Specify Name Server Addresses and leave it set to all zeroes.
This is to inhibit any name server requests. Make sure the last two
checkboxes are checked.

Click OK twice to go back to the Dial-Up Networking folder, which now
contains a new connection icon.

Double click this new connection icon.

Enter the radio’s local CHAP username (demo) in the Username field,
and the radio’s local CHAP secret (demoso) in the Password field. Then
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PPP Connectivity via
Dial-Up Networking
(cont.)

Bi-directional Demand-
Dialed PPP Connectivity

click Connect.

18. Once connected, go to the MS-DOS prompt and type “telnet” (or run
CAWINDOWS\TELNET.EXE using any other method you choose, like a
desktop of start-menu shortcut).

19. Once the telnet prompt comes up, click Remote Connection and type in
the PPP IP address from the radio configuration.

20. Remember that your connection will only last without inactivity for as
long as you have set the Link Activity Timeout in the radio’s PPP
Configuration menu.

21. When you are done, log out from the telnet session, right-click on the
Connection icon and choose Disconnect.

22. To connect again, resume at step 16 (double click on the new connection
icon). You will not have to enter a username or password: they will be
saved.

Windows Dial-Up Networking is capable of calling out, but not receiving
incoming calls. A more complete form of PPP connectivity uses a “’Remote
Access Server” or PPP-capable router to act as a bridge between an [P
network and a PPP-configured radio. In this case, any time that the an IP
packet needs to cross from the network to the radio or from the radio to

the network, the originating side (the router or the radio) will dial the

other side and set up a connection. This is called demand dialing. The
demand dialing is automatic and transparent. A timeout can be configured
that will drop the connection after a suitable period with no traffic.

Bidirectional Demand-Dialed PPP Connectivity is required in cases where
radios need to deliver SNMP traps to a central NMS host over a PPP link.

Configuring the radio for this kind of connectivity is similar to dial-up
networking. The principle difference is that a remote phone number needs
to be configured in the “Remote Phone Number” parameter in the PPP
Configuration menu.

The best way to get bidirectional demand-dialed PPP connectivity (or,

indeed, any PPP connectivity) working is to have the radio (or a sample

radio) and the router or DUN PC in the same room, and use two outside phone
lines that can dial each other. This way, when one initiates a call in one
direction, one can observe the results on the called system.

Note that if the craft terminal is logged out, it will display simple PPP
progress messages. More detailed logging is available by setting the “PPP
Console Logging” parameter to “Enable”.
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Description

The typical Pinnacle protection scheme is a 1:1 monitored hot-standby
(MHSB) radio. In the hot-standby radio a complete secondary terminal
maintains traffic in the event of path fades, equipment failure, or maintenance.

A protection switch unit (PSU) switches transmit or receive traffic between the
active and standby equipment. Transmit and receiver paths switch
independantly, but switching is non-reverting, that is, standby equipment stays
active after its alarms clear. Figure 1 shows a typical hot-standby radio with a
single antenna.

The Pinnacle radio also has a serial data protection scheme for STM-1/0C3
radios where payload data connects through a customer's add-drop multiplexer.
In this configuration redundant IDUs connect together at the serial ports.
Internal logic sets the active unit and passes alarm data through the payload.

Figure 1. Typical Pinnacle Hot-Standby Protected Terminal; Single Antenna
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Description (cont.)

Hot-Standby Terminal; 1 Antenna

The following tables list the components of the Pinnacle hot-standby radio.

Item P/N

OoDU PinRF 1-xxNx-xxxx
Mounting Kit See following tables
IDU 8209269-xx

LIM 8209266 /267 /268 -xx
PSU See following tables

Connector kit 8708236-01

2

1
2
2
1
2

Qty

HSB ODU Mounting Kit; 1 Antenna

Frequency
13GHz
15GHz
18GHz
23GHz
26GHz
38GHz

P/N

8708237-00
8708238-00
8708239-00
8708240-00
8708241-00
8708242-00

Protection Switch Unit

Type

MM, SC, T1/E1
100BT + E3/DS3
SM, SC, T1/E1

P/N

8209284-01
8209284-02
8209284-03

Protection switch units include cable and connector kits that the following

tables list (see figures on the following pages).

HSB IDU Cable Kit, 8708243-00, OC3/STM1

Cable Assembly

2xDB25M, Shielded, 24"

Fiber Type: SC-SC

PSU-IDU RJ45, 4-TP, Shielded, 25"

Port

Accessory
Tributary
10BT & WS

P\N Qty.
8108706-00 2
8108707-00 2
8108705-00 4

HSB IDU Cable Kit, 8708243-01, 100BaseT + E3/DS3

Cable Assembly
2xDB25M, shielded, 24"
BNC (M) - BNC (M), 9.5"

8P, RJ45, straight (1-1), 13",

8P, RJ45, X-over (1-8), 13",

Port
Accessory

Tributary
CAT5E 10BT to IDU

PIN Qty.
8108706-00 2
8108021-18 4
8108717-00 2

4

CAT5E 100BT & 10BT to HUB 8108719-00

HSB Connector Kit, 8708236-01

Type

DB9P, Cable, Solder

DB9S, Cable, Sold

DB25P, Cable, Solder Cup
Power Plug, 3P, Term, .2 SP Phoenix 1757022 3024080-03

Equivalent

AMP 747904-2
er Cup AMP 747905-2
AMP 747912-2

PIN Qty.
3070037-00
3070037-01
3070037-03

a N aaa
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Description (cont.)

Figures in other sections show the IDU and ODU. The following figures show
components unique to protected configurations.

Figure 2. Hot-Standby Protection Switch Units; PSU

OPTICAL VERSION WITHOUT WAYSIDE (P/N 8209284-00)

ooo “' T “5 i ooooooooooo ,’\ PROTECTION SHELF WARNING! 48V
ooo oooooooooooo © froee OO & sste L L v
COMPUTER |W A "ACCESSORY A INBUTQEV A Tmbm L] mguLAXRV Van ‘O O“ & achr @—@ GND
-—---- Seeald] @
000000000000, oo ©@
OB wu e T
OPTICAL VERSION WITH WAYSIDE (P/N 8209284-01)

o a. : e 00000000000 @ PROTECTION SHELF WARNING! 48V
Q000 200000000000, roe OO A s | ® - T
COMPUTER o Accessomy A e m&w’&w e Ot oo vser S—) ow

0. -—- O O B 5 |- e 8
‘“5 sl B ‘" WAYSIDE TRIBUTARY =

100BASE-T, E3, DS3 VERSION (P/N 8209284-02)

X our
WARNINGI 48V

—@ GND

1008aseT

TSy T TIPS\ )
o = ‘Fﬁ?‘ = WanualQ ORX A act o
it e T

WoDEM 1080seT 8 1080saT Pull 10

IDU PRI

IDU SEC

Figure 3. External Switching Serial Data Protection; No PSU

) /,,7 Q e Senjes th 155 Mops Optical Line WARNING! 48V (@]
— o
Fooso AT e e O
RecEssoRT o oD
@ 6560000006069 = B ~
\ e oiee | iR G o &
o e o e 0 ooy eane ? o
o o
© Q @@ 5"‘ o 155 Mbps Opfical Line WARNING! 48V @)
) 0000, 10Baset va S e oy
Accessory O —
ofFse0sonnaasd), O @w@
R 2] ©
O ALARM /0 0DU CABLE v O

External switching, serial data protection mode lets customers protect payload
using their own add-drop multiplexers. The Protection Switch unit is not used.
A special cable assembly, Figure 4, connects the accessory ports of the IDUs.
IDU logic selects active path.

Figure 4. Serial Data Protection Cable

0 HSBY CABLE, IDU to IDU, 8108729-00 0
8108729-00
CABLE ASSY, 2xDB25P, PINN HSBY
w/o MPU

[18108729-00AJ0U Sec Accf]

Il 10U Pri Acc] ]

Cable: 5 conductor #26-28 AWG

I

Connections

DB25P MALE P1 p2
Lo A A Lo
22 24
24 22
short pin| short pin
4 to 12" 7 to 12

F-4

Installation and Operation Manual



S —

- The Protected Switch Unit (PSU) connects two IDUs in a 1+1 protected
Description (cont.)

terminal and interfaces customer signals. The following describes PSU ports
and features.

Figure 5. Protection Switch Unit Features

. ©© 100 A ©© TRIBUTARY TROTETZZ:::V :HEerlsuuw Prowe.Q O™ 4 acthe | A Q User WfRNl:?! ‘::\/’ ~
Adfo 'ACCESSORY X RX X RX TX R ManuslO ORX A active & 75| GND
Ol R v e i o] © |
10BaseT 8 | 10BaseT l:t:'lll'e; ACCE?SDRY ‘ WAY SIDE TRIEU‘TARY | "
® @ ® © @ ©
PSU Features
Item Label Type Description
2 Modem DB9P Not available on the 1+1 hot-standby configuration.
2 Computer DN9S RS232 serial connection. Not used on the PSU
3 10BaseT RJ45 10Mbps Ethernet connections to network management. USER: use cross-over

cable to connect to a hub or straight-through cable to attach to PC (opposite
the IDU connection). A/B use a straight-through cable to connect to the IDU .

4 IDU/Auto Switch  Manual switchover. Toggle switch normally in the AUTO position. Typically used
during maintenance and troubleshooting.

5 Accessory DB25 RS232 acynchronous data channel, eight external alarm/status inputs, five
isolated relay outputs, 1+1 protection signaling to the switching shelf.

6 Tributary varies Payload connection. MM or SM optical, electrical, or Ethernet and E3/DS3.

7 A/B/Man LED Status indicators. See indicator table below.

8 Wayside Trib RJ48 Uses RJ45 8-pin connector. RJ48 refers to pinning protocol for T1/E1 digital
servicing.

9 Power Terminal DC power input for +, -, and ground on three wire plug-in terminal block.

10 GND Post Ground post.

PSU Indicators

Red LED Green LED

Protec. Protected link failure. One TX A active Primary transmit path is active.
side of the terminal in alarm Transmit / receive paths switch
condition. independently.

Manual Toggle switch setof Aor B | RX A active Primary receive path is active.
not AUTO Transmit / receive paths switch

independently.

A Primary (A) IDU receive RX A Primary (A) IDU receive path
failure is working.

B Secondary (B) IDU receive | RXB Primary (A) IDU receive path
failure is working.
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Cabling the IDU to PSU requires the following cable assemblies. Tables on the

Description (cont.
P ( ) following pages list port pinning to allow cabling as needed.

Figure 6. HSB Cable Assemblies

IDU Accessory to PSU Accessory Port

O O

8108706-00
CABLE, 25 CONDUCTOR 26-28 AWG

L b

WIRE STRAIGHT-THROUGH (1-TO-1)

9@0@@@0@@@0250

000000000000

D-SUB, 25 PIN, MALE D-SUB, 25 PIN, MALE
o o
IDU to PSU Optical Tributary Port FIBER TYPE: SC_SC
8108707-00
I | ] |
i

IDU to PSU 10BT & Wayside Ports
pi 8108705-00 po

SHIELDED (4) TWISTED PAIR, 5 AWG #24-26

10 BaseT MPU| \ \ 110 BoseT IDU
RJ45 PLUG WIRE PAIRS STRAIGHT-THROUGH (1,2 -TO- 1,2) RJ45 PLUG
IDU to PSU E3,/DS3 Tributary Port
8108021-18
1.00+.25

e
COAX CABLE, RG-59 9259 2PL
1
RE— — 84
BNC (M) - BNC (M)

IDU to PSU 10BaseT Port

8108817-00

CAT 5E CABLE
STRAIGHT-THROUGH (1-TO-1)
RJ45 8-POS., 8-CON. RJ45 8-POS., 8-CON.

IDU to PSU 100BaseT & 10BT to Hub
8108719-00

CAT 5E CABLE
| [B108718-xx] ‘
REV. _

CROSS-OVER (1-TO-8)
RJ45, 9 POS., 8 CON. RJ45, 9 POS., 8 CON.
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Description (cont.)

The following tables list the PSU port pins.

Power
Terminal Description
+ Positive voltage from primary supply

Ground Earth ground
-48 VDC Negative voltage from primary supply

Accessory A&B
Pin Signal Pin Signal Pin Signal Pin Signal Pin Signal
1 VCC 6 IN3 11 OUT1 16 GND 21 GND
2 RX 7 GND 12 INO 17 GND 22 PPP IN
3 TX 8 NC 13 OUTO 18 OUT3 23 GND
4 PWR 9 OUT2 14 GND 19 GND 24 PPP OUT
5 +12PV* 10 IN 1 15 GND 20 N2 25 GND
* not connected on B side
10BaseT A, B, & User
Pin Signal Pin Signal
1 RX (in) + (P) 5 GND
2 RX (in) — (N) 6 TX (out) — (N)
3 TX (out) + (P) 7 GND
4 GND 8 GND
Computer - DB9 female
Pin Signal
1 RTS
2 TX (S_OUT)
3 RX (S_IN)
4 NC
5 GND
6 DTR
7 DCD
8 NC
9 NC
MODEM - DB9 Male Optional Wayside Ch.
Pin Signal A, B, & User - RJ45
1 DCD Pin Signal
2 RXD (S_IN) 1 RX -
3 TXD (S_OUT) 2 RX +
4 DTR 3 NC
5 GND 4 X +
6 DSR 5 > —
7 RTS 6 NC
8 CTS 7 NC
9 RI 8 NC

Installation and Operation Manual
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ODU hot-standby coupler and mounting hardware includes a common

Description (COH'[.) assembly for the 13- to 26-GHz ODUs and one for 38-GHz units.

Figure 7. HSB ODU Coupler/Mounting Assemblies

(2) KIT, ADAPTER TRANSITION
PIN: 103425-XX XX = WIG SIZE)

KIT INCLUDES:

(2) O-RINGS, (1) TRANSITION ADAPTER

(4) M3X16mm LG SCREWS, (4) M3 SPLIT WASHERS
1246 = ATTACH TO DDUs "™

b £.31 ]

[ 4.55
g y
g PRIMARY
RADIO PORT
° °

LI

AN
s & 11.37

.00

SECONDARY
RADIO PCRT

13 - 26 GHZ HOT-STANDY COUPLER/MOUNTING HARDWARE

10.25 2%
ADAPTER TRANSITION
b 8, 3] et
L RN
PRIMARY
RADIO PORT
10.25
11.63 o o
_—\—.— o a _/
[ e
1.37 13.00
&) )
- - T
R
(=]

X
2.44

— 235 —

38 GHZ HOT-STANDBY COUPLER/MOUNTING HARDWARE

SECONDARY
RADIO PORT
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Appendix FeProtected Link

“Protected Operation

155 Mbps data (OC3 or STM-1) interfaces the radio at the protection switch
unit front panel. The protection unit splits the data to supply two 155Mb IDUs.
Each IDU receives and processes the transmit payload for output to associated
ODUs. Boths main and standby ODUs operate at the same radio frequencies.
The protection switch sets transmit mute on one of the ODUs so only the
active path transmits signals over the link.

In the radio receive direction, both ODU receivers output signals to associated
IDUs. IDUs process the signal to its original payload at 155 Mbps, and output
the signals to the protection unit. The protection unit outputs one of the
payload signals to its front panel port based on a receive path switch logic.

The two ODUs are each connected to a separate antenna or, optionally, to a
single antenna through a 6-dB coupler where the main path is routed through
the direct coupler arm and the standby path is routed through the 6-dB coupled
path.

Switching logic favors the main path, but switching does not revert to the main
path once alarms clear. Traffic stays on the standby path until the logic
receives a manual switch request, or an alarm triggers a switch request when
the main radio does not have alarms. The standby radio stays active to avoid
another outage just for radio switching. When there is an alarm on both
receivers (such as rain fade), built-in delays trigger the system to switch back
to the main path and the standby path to attenuate.

Protection switching is niether hitless nor errorless. Downtime is held to a
minimum since transmit and receive paths switch independently. A transmit
switch typically takes 0.8 seconds, and a receive switch typically takes 200
miliseconds.

Protection units are 1RU high. Current versions of the OC3/STM1 protection
switch have optional wayside tributary protection. Protection units include an
integral 10BaseT hub to connect the radio management application.

Installation Note:
Radio sub-bands must be compatible for the required frequency range of the
application. For a protected link, two (x2) 14 radios must be matched with
two (x2) 1B radios (or two 24 radios with two 2B, etc.).

Installation and Operation Manual F-9



Figure 8. Hot-Standby Protected Terminal; Single Antenna
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Appendix FeProtected Link

* . Antennas for protected applications have a heavier RF unit mounting bracket
mSta"mg the Protected on back as Figure 9 shows. This bracket accepts a hot-standby mounting

Configuration assembly with integral coupler.

Note: Section 3 shows non-protected (NP) antennas and RF unit mounting plates.

The protected ODU assemblies — antenna, RF units, mounting hardware with
coupler — come with 1-, 1.5-, and 2-foot (30-, 45-, 60-cm) antennas. Antennas
3' (90cm) and larger require an offset pole-mounted with flexible waveguide to
a rectangular antenna interface.

Use the following tools and materials to install a protected link:

e 9/16- and 1/2-inch socket or wrench

* 3/32 x5 inch alan wrench

» digital voltmeter (DVM) with BNC to banana leads

*  hexagonal crimp tool (.108 inch, 2.7mm & .475 inch, 12.1mm)
e butyl or weatherproof tape

e tie wraps

e #2 x 150mm philips screw driver

e elbow adapter, Type-N, right angle

Install Protected ODU 1. Install the desired antenna as Section 3 describes. The RF unit mounting
13 to 26 GHz plate will not be on the back of the antenna. Instead, the antenna has a
heavy-duty mounting bracket as Figure 9 shows.

Figure 9. Hot-Standby ODU Mounting Bracket

1/2 - 20 tapped holes

Antenna
Mount

Antenna

1/4 - 20 tapped holes
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Appendix FeProtected Link

Install Protected ODU (cont.)

2.

Secure the ODU coupler/mounting assembly to the antenna bracket.
Align four 1/4-20 tapped holes on the antenna bracket with four slots on
the coupler. Use the allen wrench to secure the coupler with four 1/4-20
screws, lock washers and flat washers.

Figure 10. Install ODU Coupler/Mounting Assembly

1/4-20
Tapped Hole

On 13-26 GHz units attach an adapter to the two RF units. The adapter
mates the RF units to the hot-standby ODU coupler unlike the transition
assembly for non-protected units described in Section 3.

Adapter and associated hardware comes in kits for 13- to 15-GHz units,
which use WR62 waveguide, and 18- to 26-GHz units, which use WR42
waveguide.

Hot-Standby RF Adapter Kit - P/N 103425-xx*

O-rings 2
Transition adapter 1
M3x16mm LG screws 4
M3 split washers 4
*xx = W/G size

Attach the adapter to the RF unit using four supplied screws. Position the
adapter as Figure 11 shows with a locator slot in the upper left position
with the RF unit handle upward.

F-12
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Appendix FeProtected Link

Install Protected ODU (cont.)

Figure 11. RF Unit with Hot-Standby Coupling Adapter Installed

Locator Slot

Adapter

4.  Attach the RF units with adapter to the coupler assembly.
Align RF units to the center feed on the coupler. Carefully push the
assemblies together. Orient the RF unit handle up. Latch the RF units to
the coupler using the four chassis clamps. Figure 12 shows the
completed assembly.

Figure 12. 13-26 GHz Protected ODU Assembly

5. The above procedure will provide vertical polarization for the antenna.
A horizontally polarized coupler/mounting assembly is available for
special order. Contact MNI.
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Appendix FeProtected Link

Install Protected ODU 1. Install the desired antenna (Section 3). A heavy duty mounting bracket is
38 GHz used for hot-standby ODU applications.

2. Install the protection combiner assembly on to the antenna assembly as
previously described. Attach the coupler to the antenna assembly bracket
using four 1/4-20 tapped holes on the antenna bracket. Align the four
holes on the bracket with the four slots on the coupler and secure with the
four 1/4-20 screws, lock washers, and flat washers.

3. Tighten the coupler/mounting assembly to the antenna using the right
angle allen wrench.

4.  Attach two RF units directly to the coupler. Align the RF units to the
center feed attachment point and push the two parts together with the
handle at the top. Latch the units to the coupler with the four chassis
clamps. The completed assembly should like Figure 13.

Figure 13. 38-GHz Protected ODU

5. This procedure works for vertical antenna polarization. For horizontal
polarization order the associated horistantally poled coupler from MNI.
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Install Protection Switch (PSU) Mount the Protection Switch Unit (PSU) in the equipment rack or cabinet

IDU PRI

between the primary and secondary IDU as Figure 14 shows. The PSU takes
one RU of space.

Hot-standby cables connect user data and radio management data from the
PSU to both primary and secondary IDUs. Call outs in Figure 14 refer to the
cables in the table below.

Figure 14. Protected IDU and PSU

OOO e o 155 Mbps Oplical Li WARNING! 48V (@]
@i )@ '-' .............. e Oom .
. W e Om | (BN [Oe—= GND
faink Jasel O [e}¥e]
. )| =38 R
IS - O
O T’
-] p—
(D TRITB)\(JTQ)TV B "ﬂ?(‘"RAXRV Manual GND
[a
o WAYSIDE TRIEUTARY p
o WARNING! 48V 6-/
llllll + il
v = @) GND
‘LAL Q p
O = O

2 3 @

HSB IDU Cables for OC3/STM1 Radio

ltem Cable Assembly Port P\N Qty.
1 DB25M, Shielded, 24" Accessory 8108706-00 2
2 & 3 RJ45, 4-TP, Shielded, 25" 10BT & WS  8108705-00 4
4 Fiber Type: SC-SC Tributary 8108707-00 2

Figure 6 on page F-6 shows each of the hot-standby cables. Connect cables
between IDU and PSU as Figure 14 shows.

The PSU, like the IDU, has a grounding screw (NC8) to attach the unit to a
reliable ground bus. Connect the PSU ground securely to a rack ground bus.

Cable the power terminal to the primary supply as described for the IDU in
Section 2, IDU Installation, on page 2-7.

Interface payload at the PSU tributary connector, and 10BaseT radio
management data at the PSU 10BaseT RJ connector.

Note:  The computer and modem connectors are not used for hot-standby
configurations, and so are not used on the PSU.
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Install Serial Data Protection

Serial data protection using an add-drop mux is another way to implement hot-
standby on a Pinnacle radio. This configuration does not use the Protection
Switch unit (PSU).

IDU logic sets the active and standby units.

Connect payload (fiber cables) directly to the IDU LIM (line interface module).
The customer-supplied external MUX switches the payload data.

To configure the serial data protected radio:

1. Connect each end of the DB25 serial cable (8108729-00) to the IDU

accessory connector.
x| © , O
D_ + L v
I S0 GND
3 | = 8
=0 \ N 0DU CABLE @)
8 O Mbps Opfical Lina WARNING! 48V O
wiw O Qi o —iny
%) o mOS% o0
> [QI0] =3 8=, ©
g O N 0DU CABLE * O

2. Configure each radios using the radio management application.
From the top menu select 6 — Configuration menu

Select 1 — Link menu.
From the link menu select 7 — Link Protected Configuration menu

Go to 1. Link Protection Type. Select protected and another menu
opens.

Go to 2. Link Protection Method and select 4 — External Switching-
Serial Connected

3. Reboot all radios after configuration.

4. Finally, connect your payload data lines to the LIMs.
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Appendix FeProtected Link

Protected Configuration

Menu Commands

Configure a protected radio using the Installation Reminders sequence, craft
terminal menus, or Radio Element Manager.

Menu commands unique to the Protected Link configuration and operation
follow.

The following commands on a protected radio system can be used to navigate
through the meus. Enter ? to get this list.

Hor? Help: Show this help.

Enter: Again: Redisplay the current menu.

Esc: Previous: Go to previous (parent) menu.

T Top: Go to Top menu.

R Remote: Switch to remote radio.

L Local: Switch to local radio.

S Save: Save Current Configuration Parameters.
U Update: Continuously update this menu.

E Exit: Log off.

A: Primary: Focus commands on PRIMARY radio.
B: Secondary: Focus commands on SECONDARY radio.
GA Alarms: Go to Alarms menu

GP Performance: Go to Performance menu

GB BERT: Go to Integral BERT menu

Press any key to return to the current menu
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Appendix FeProtected Link

Comand t Top Menu
(? for help)

Protected Link Status/Performance ...
Alarms ...

Performance ...

Performance History ->
Status/Inventory ->

Controls ->

Configuration ->

Utilities ->

Log Off

©ONOoO O bR WND=O

Main GUI Screen INDICATES TX IS OFF-LINE INDICATES TX IS ON-LINE
(MUTED) (witH Tx PoweR)

* Radio Element Manager

Major @ © Link
Optical Minor @ © Trib

[ it @ © 10BaseT
Rmt ® © Power */

Major ® © Link
Opfical Minor ® @ Trih &

(] it @ O 10Bise
Rt @ © Power *)

Major ® © Link
Opfical Minor ® @Trib &

(] ot @ O 10Bise
Rt ® © Power |

Micrz{uave

Networks

F-18 Installation and Operation Manual



Appendix FeProtected Link

t0 Protected Link Status/Performance
2 (? for help)
Protected Link Status/ Local: WestRadio Remote: EastRadio
Performance .
Primary
Tx/Rx Active: Tx Rx Tx Rx
Tx Power (dBm): 16.9 16.9
Shows Tx and Rx
primaries are on-line RSL (dBm) (Mn/Mx): -47 (-48/-46) -47 (-48/-45)
and bath standby Estimated BER: <1E-12 <1E-12
receivers are active Sync Losses: 0 0
"‘r’]'th Bto 7 dBless RSL Line Status: Online Online
than primaries. Secondary
Tx/Rx Active: - - - -
Tx Power (dBm): (muted) (muted)
RSL (dBm) (Mn/Mx): -54 (-59/-53) -54 (-59/-51)
Estimated BER: <1E-12 <1E-12
Sync Losses: 0 0
Line Status: Online Online
= Protected Link Status/Performance !E]m
Local Remote
Radio Name IWestRadio | EastRadio
— Primary Link
Tx/Rx Active lTx |Fh-c |Tx IHH
T Power [dBm) l 16.9 | 16.9
RSL. Min, Max (dBm) [-47 [ 43 43 [-47 [-49 43
Estimated BER l<1E-12 |<1E-12
Sync Losses I 0 | 0
~ Secondary Link
Tu/Rx Active [ [ R | [ R
T Power (dBm) [muted | muted
RSL, Min, Max (dBm) [ 54 [ 59 51 [ 54 [ 59 [ 51

Estimated BER

Sync Losses

Installation and Operation Manual



Appendix FeProtected Link

t5

Protected Link Status/
Performance

5,6
Protection Switching

Notation "Tx" and "Rx" shows
actual equipment on-line.

Commands 1 thru 4
toggle on-line status of
transmit and receive
paths at local and
remote ends.

Switch Local Tx from
Primary to Secondary

Controls
(? for help)

Tx Mute

Intergral BERT...
Radio Loopback...
Continuous Wave...

o0 b wih =

Protection Switching...

Line / Wayside / Service Channel Loopback / Controls...

(Local, online)>6

Protection Switching

(? for help)
Local: WestRadio = Remote: EastRadio
Primary
Tx/Rx Active: Tx Rx Tx Rx
Tx Power (dBm): 16.9 16.9
RSL (dbm) (Mn/Mx): -47 (-48/-46) -47 (-48/-45)
Secondary
Tx/Rx Active: - - - -
Tx Power (dBm): (muted) (muted)
RSL (dbm) (Mn/Mx): -54 (-59/-53) -54 (-59/-51)
1.Switch Local Tx 4—‘\
2.Switch Local Rx +
3.Switch Remote Tx +

4.Switch Remote Rx

Protection Switching

(? for help)
Local: WestRadio Remote: EastRadio
Primary
Tx/Rx Active: -- Rx Tx Rx
Tx Power (dBm): (muted) 16.9
RSL (dBm) (Mn/Mx): -47 (-48/-46) -54 (-54/-45)
Secondary
Tx/Rx Active: X -- -
Tx Power (dBm): 16.9 (muted)
RSL (dBm) (Mn/Mx): -54 (-59/-53) -60 (-60/-51)
1. Switch Local Tx +
2. Switch Local Rx +
3.Switch Remote Tx +

4 .Switch Remote Rx

F-20
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Appendix FeProtected Link

Protection Switching

INDICATES INDICATES
ON-LINE ON-LINE

" Protection Switching

INDICATES
OFF-LINE (BLANK,
(o)

SWITCHES TOGGLE
Tx or Rx FROM ON-
LINE TO OFF-LINE OR
VICE VERSA.

INDICATES
OFF-LINE
(BLANK)
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Link Configuration

Status within parentheses
gives current conditions
of protected,/ unprotected
mode, radio currently
selected, and link
protection method.

Link Configuration

(? for help)

1. Tx Frequency (MHz): 38625.0

2. Rx Frequency (MHz): 39325.0

3. Manual Tx Power (if ATPC disabled)(dBm): 17.0
Equivalent Attenuation (dB): 0

4. Power-up Mode: TxOn

5. ATPC (Automatic Transmit Power Control): Disable

6. Far End Target ATPC RSL (dBm): -55

7. ATPC Maximum Tx Power (dBm): 17.0
Equivalent Attenuation (dB): 0

22

Link Protection Configuration (Protected, Primary, Serial)->

ATPC (Automatic
Transmit Power
Control)

Enables Automatic Transmit Power Control. If ATPC is on, radio's transmit
power will change to maintain the specified Target ATPC RSL on the far
radio. ATPC can be completely disabled, enabled in one direction, or enabled
in both directions. In a protected link, one will usually want to enable ATPC
on the secondary if one enables it on the primary.

A protetcted link has four transmitters (two transmitters on each side, one of
which is active at any given time). ATPC can be enabled on either side
independently. Also, on either side, ATPC can be enabled on the primary only,
on the primary and the secondary, or even on the secondary only.

An Active transmitter with ATPC enabled will always attempt to adjust its Tx
Power so as to keep the remote primary receiver's RSL at the transmitter's
ATPC target RSL. The secondary receiver's RSL will be about 6 dB lower than
the ATPC target, because of the combining coupler attenuation.

An active transmitter with ATPC disabled will set its Tx Power to the
configured manual value.

The decision about whether to enable ATPC on one side or another or both is a
link-engineering decision.

Target ATPC RSL
(dBm)

Far End Target ATPC RSL that the local radio will attempt to maaintain by
adjusting its own transmit power level.

In Protected Link Operation the same RSL target should be set for both
primary and secondary from the same side. Note that only the active radio will
support the wanted target level, and the non-active radio will have 6dB less for
secondary and more for primary.

Link Protection
Configuration

Selects parameters
for protection
mode.

Link Protection Configuration
(? for help)

1.Link Protection Type Protected
2.Link Protection Method  External switching, Serial connected
3.Link Protection Details...

F-22
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Appendix FeProtected Link

Link Protection
Type

Selects protected
or unprotected
mode.

Link Protection Type

1. Unprotected <—— Current value
2. Protected

Enter Link Protection Type >2
Note: A reboot is required for this change to take effect.

[t,6,1,8,1,2 ]

Configure as
Protected Mode

Link Protection Type

1. Unprotected
2. Protected <—— Current value

[t,6,1,8, 2 ]

Link Protection
Method

Link Protection Type

1. Unprotected

2. MPU

3. MPU, External switching

4. External switching, Serial-connected <—— Current value

NOTE: MPU is an early
acronym for the

protection switch unit;

now PSU.

This parameter specifies how the primary and secondary radios interconnect to
each other and to the PSU.

Unprotected: Value that this parameter has on unprotected links.

PSU(MPU): Primary and secondary interfaces connect to the PSU, which
switches both the incoming data traffic (to Tx radio path) and outgoing data
traffic (from Rx radio path) data. The PSU presents a single interface to the
customer premise equipment (CPE), just as an unprotected link would. The
PSU also provides a communications/control path between the primary and
secondary IDUs, and some shared logic to allow manual override and
switching from the PSU, etc.

PSU (MPU), External Switching: Primary and secondary interfaces connect
directly to interfaces on customer premise equipment (CPE). The CPE
provides identical incoming data traffic (to Tx radio path) data to both radio’s
transmitters (unless there is a failure). The protected link logic sets the active
transmitter, thus which of the identical data streams to transmit. The two radios
provide two identical outgoing data traffic (from Rx radio path) data streams to
the CPE, and the CPE decides the stream to use based on its criteria.

The PSU continues to provide a communications/control path between the
primary and secondary IDU, and some shared logic to allow manual override
and switching.

External Switching, Serial-Connected: Like the previous choice, no PSU is
installed, and a serial cable connects to customer multiplexer (see Page F-4).
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[t,6,1,8, 3 ]

Link Protection
Details

Link Protection Details

(? for help)
1. Protection Switch on LOF Disable
2.. Mute Tx on LOS/LOF Disable

Protection Switch on LOF: A line LOS (loss of signal) on the active Tx will
always cause a switch to the other Tx if that Tx has good data coming into its
line. With the LOF switch selection enabled, a line LOF (loss of frame), which
is usually ignored, causes a switch similar to an LOS switch.

Mute Tx on LOS/LOF: Each end of a 1+1 protected link has two transmitters,
but only one transmits at a time, even when both radios have good line
(payload) input, or when only one radio has a good line (payload) input, or
when neither radio has good line input.

With MuteTx on LOS/LOF enabled, when both radios have LOS at the same
time, or LOF with the LOF switch selection (1) enabled, NONE of the
transmitters on that side transmits.

In hot-standby protected configurations - when both radios have LOS, but
LOS to the twin (unmuted) radio has a delay of more than 100 ms, the twin
radio continues to transmit - without data frames - to the far end. This function
keeps the link alive, and lets you access and control radios at the far end of the
link.

In serial-data protected configurations (PSU-less) - the function described
above, continued transmit on LOS delay to the twin radio, does not work. The
link goes mute.

This parameter also has no effect on non-protected links. Also note that PSU
line ports support LOF, not LOS.

NOTE: Reboot the radio to load protection changes.
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* Link Configuration
G | ocal Primary WestRadio

Tx Frequency [MHz) I 38625.0 _‘
R Frequency (MHz] | 39325.0 _]
Manual Tx Power (if ATPC disabled) (dBm) I 17.0

Equivalent Attenuation [dB) | 0
Power Up Mode |Tx On _:l
ATPC [Automatic Transmit Power Control] | Disabled Z]
Far-end Target ATPC RSL [dBm] | -55
ATPC Maximum Tx Power (dBm] [17.0

Equivalent Attenuation [dB) | 0
Link Protection Type | Protected _:l
Link Protection Method Serial-connected, External Switching ZI

Restore I Apply Neust I Close |

A protected link has four transmitters (two transmitters on each side, one of
which is active at any given time.) ATPC can be enabled on either side
independently. Also, on either side, ATPC can be enabled on the primary
only, on the primary and the secondary, or even on the secondary only.

An active transmitter with ATPC enabled will always attempt to adjust its Tx
Power so as to keep the remote primary receiver’s RSL at the transmitters
ATPC target RSL. (The secondary receiver’s RSL will be about 6 dB lower
than the ATPC target, because of the coupler attenuation.)

An active transmitter with ATPC disabled will set its TxPower to the
configured manual value.
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t,7 Utilities
(? for help)

Utilities
1. Send a ping to the NMS

2. Toggle test alarm, send trap

3. Send test alarm trap set/clear pair in 120 seconds
4. Close Current PPP Session

5. Software Update ->

6. Reboot ->

7. Boot Status...

8. Upload/Download Configuration Parameters ->
9. Restore Configuration to Factory Settings, Restart
10.Calculate Estimated RSL Value ->

Radio Element

Manager (GUI)

Screen figuration BELIITES

Pull-down utilities menu Togale Test Alam, Send Trap
gives selection to send test, .

update software or reboot Send test tlal:f paitin 120 s.
system. Run User Script...

Software Update. ..

Boot Primary Software Image (Current Radio) ...

Boot Secondary Software Image [Current Radia] ...

Boot Primary Software Image [Current Side] ..

Boot Secondary Software Image (Current Side] ..

Boot Primary Software Image [Current Radio and Peer)...
Boot Secondary Software Image [Current Radio and Peer)...
Boot Primary Software Image (Al Radios) ...

Boot Secondary Software Image [4ll Radios) ...

Upload/Download Configuration Parameters
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t,7,5
Software Update

"Peer" is equivalent radio at
other end of link. "Twin" is
second radio at same
terminal end.

Software Update
(? for help)

1.Update Primary Image from NMS

2.Update Secondary Image from NMS

3.Update Secondary Image from Peer Radio's Secondary
4.Update Secondary Image from Twin Radio's Secondary
5.Update Primary Image from This Radio's Secondary
6.Update ODU SW code from NMS

7.Update FPGA/LUT data from NMS

= Software Update O] x|
Radio I Local Primary ll
Choose Update Command Update Primary Image from NS ZI

File Name
[Leave blank to default
to MOCxx.BNC)

Bytes Transfened

Command Result

Update Primary Image from NMS

[Ipdate Secondary Image from NMS

|Jpdate Secondary Image from DTHER Radio's Secondary
lJpdate Secondary Image from T'WIN Radio's Secondary
Current default TFTP directon]  Update Primary Image from THIS Radio's Secondary

Start | Cancel I

| Success

Help |

Close
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Reboot

The "Boots Radio"
column is only
true if the
currently focused
radio is A.

Reboot
(? for help)  Boots Radio
1. Boot Primary  Software Image (Current Radio) A
2. Boot Secondary Software Image (Current Radio) A
3. Boot Primary  Software Image (Current Side) A&B
4. Boot Secondary Software Image (Current Side) A&B
5. Boot Primary  Software Image (Current Radio and Peer) A&C
6. Boot Secondary Software Image (Current Radio and Peer) A&C
7. Boot Primary  Software Image (All Radios) A B, C&D
8. Boot Secondary Software Image (All Radios) A B C&D

~

e
x@x

B

D

Local Terminal

Remote Terminal

Definitions:
Primary Software Image ............. Main software image
Secondary Software Image ......... Backup software image
Current Radio .......cccceveerinnnn Radio that is selected:
a-local (Local Primary) "A"
B-local (Local Secondary) "B"
a-REMOTE (Remote Primary) "C"
B-REMOTE (Remote Secondary) "D"
Current Side ........cccvvevveveeneennnne, Both radios at selected side ("Local" or "Remote")
as shown in prompt
Current Radio Peer ..................... Radio that is selected ("A" or "B") and equivalent radio at
other end of link
Al RAdIOS ..eovieiieiiciieiecee All four radios
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Protected links use the serial port (that PPP ordinarily uses) to communicate
between the two IDUs on a side. If you need to access a protected link using
PPP, you can do so by accessing the IDUs from the PSU (MPU). The PSU has
PPP capability and can act as a PPP-to-Ethernet router.

Configuring PPP Access to
Protected Links

To set up a protected link to allow one or more IDUs to be accessed via PPP
through the PSU complete the following steps.

1. Ensure IDUs on the are both connected (via Ethernet 10 BaseT cables) to
the PSU (A to A/ B to B).

2. Connect the PSU (MPU) Modem port (lower DB-9) to an external
modem capable of 28.8 baud or more.

Connect the modem to a phone line as directed by modem instructions.
4. Power all equipment.

Connect the PSU Computer port (upper DB-9) to a PC with a serial
cable. Use HyperTerminal or standard terminal emulator with the
connection speed of 9600 baud. Apply the following configuration to the
PSU (MPU). Save changes by typing “s” at and confirm at a prompt.

Network Management Configuration
(? for help)

1. Active Interface(s): PPP & Ethernet

2. Default Gateway: 0.0.0.0

3. Route to NMS: None (Disables traps)
4. NMS |P Address: <does not matter>
5. Trap Community String: <does not matter>

PPP Configuration

(? for help)

1. Maximum Output Queue Size (K bytes): 32
2. Modem Baud Rate: 38400
3. Modem |Initialization String: AT&FO
4. Remote Phone Number:

5. Maximum Dial Retries: 8

6. Chat Script:

7. Authentication: CHAP
8. Local CHAP Username: demo
9. Local CHAP Secret: demoso
10. Remote CHAP Username: demo
11. Remote CHAP Secret: demosi

12. PPP IP Address:
13. PPP IP Subnet Mask:

14. Link Inactivity Timeout (secs):

15. PPP Console Logging:

192.168.200.200
255.255.255.0
60

Disable

Installation and Operation Manual
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Configuring PPP Access to

Protected Links (cont.) E('E?h?c:rr]itelg)o nfiguration

1. Ethernet IP Address: 172.16.1.1 (See note #1 below)
2. Ethernet IP Subnet Mask: 255.255.255.0

Note #1: The Ethernet IP address above is for example only.

This address is a private unused IP address as defined by RFC 1597 and can
be used if the protection equipment is not connected to an Ethernet network.

Important: All Ethernet IP addresses on the PSU and any radio connected
to it by Ethernet need to be in the same subnet, and that subnet needs to be
different from the subnet of the radio and PC PPP.

6. Apply the following configuration to the IDU you want to access and
save it by typing “s” at the prompt.

Network Management Configuration

(? for help)

1. Active Interface(s): Ethernet

2. Default Gateway: 172.16.1.1 (See note #2 below)
3. Route to NMS: None (Disables traps)

4. NMS IP Address: <does not matter>

5. Trap Community String: <does not matter>

Ethernet Configuration
(? for help)

1. Ethernet IP Address: 172.16.1.2 (See note #2 below)
2. Ethernet IP Subnet Mask: 255.255.255.0

Note #2: As described in Note #1 above, the 172.16.1.1 and 172.16.1.2 IP addresses
are suggested private unused IP addresses.

Use real IP addresses for your Ethernet network if applicable.
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Configuring PPP Access to
Protected Links (cont.)

10.

If you want to access the other IDU, simply configure it as the first one,
but using 172.16.1.3 (not 172.16.1.2, see Note #2) as the Ethernet
address. If, in a laboratory situation, you want to access the two primary
IDUs at both ends of a link (near- and far ends), connect the two 10BaseT
lines on the PSU to the two desired IDUs (instead of the PSU primary
and secondary).

Confirm that the Auto Answer light (AA) on the modem is lit, and that
the IDU 10BaseT LED lights.

Configure Dial-Up-Networking (DUN) on the connected PC according to
Appendix E of this manual. After you establish DUN, access the radios
using 172.16.1.2 and 172.16.1.3 (or your real IP addresses as notes 1 and
2 explain) using Telnet or the Pinnacle — Radio Element Manager. Do not
use 192.168.200.200, the PSU IP address.

On the PC, the TCP/IP protocol suite knows that addresses like
172.16.1.2 are not local, so sends packets addressed to the PC's default
gateway, which will be the active PPP port.
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SDH/SONET Framing

Within the SDH or SONET frame, there are standard Section Overhead (SOH)
bytes that can be used to help control and monitor a radio link or pass
information convenient to the user. The bytes are located at locations within
the SOH as defined by international standards so that the signal payload is not
affected. The SOH is a part of the basic STM-1 or OC-3 signal (155 Mbit/s)
and does not require additional overhead in addition to the 155 Mbit/s. Since
the information described below is imbedded within the standard STM-1 or
OC-3 signal, it will not be lost when transported over a cable, fiber or other
wireless medium.

Access to the SOH is provided with an optional field interchangeable plug-in
interface module within the IDU that contains an SOH framer/deframer. The
following capabilities are included as part of the SOH:

1. Regenerator section termination - Byte B1 is monitored for bit errors and
updates a table of performance statistics as defined by ITU-T G.826
recommendations. At a radio terminal, two G.826 tables are updated:
data coming from the other end of radio link and data coming from the
SDH/SONET line. In many SDH/SONET networks, this monitoring of
the quality of each section in a line that may pass through several
mediums (cable, fiber, radio, mux) is important in determining where a
potential problem exists.

2. Two 64 kbps service channels — Provides an external V.11/V.28
connection for two user service channels that are contra-directional
synchronized with the SONET/SDH network clock. Uses the E1 and F1
bytes within the SOH. The two channels are terminated via two RJ45
connectors but can also be passed thru under software control. One of the
two service channels can be connected to an optional voice order wire
drop. Either one of the two channels can be used as an external customer
circuit with a throughput of 64 kbps over the radio link.

3.  Wayside channel — Unused and media dependent bytes are used to carry
an E1 or T1 channel that is synchronized to the SDH/SONET frame. The
Tx and Rx data ports are available on two BNC coaxial connectors for
unbalanced circuits or an RJ45 connector for a balanced circuit. The
wayside channel meets ITU-T G.703 interface requirements and is
typically used in applications such as a PABX interconnect between the
two ends of the radio link or a means to carry network management or
other data not directly related to the radio system.

4.  Future capabilities — Not offered with initial interface modules but future
applications include access to DCC bytes for network management and I/
O for synchronous timing clock.

5.  Untouched SOH bytes — All other SOH bytes not described above are
passed thru without being processed.

G-2
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SDH/SONET Framing
(cont.)

All SOH functions can be bypassed or made transparent via software
configuration if desired. In addition, the following functions can selectively be
bypassed: B1 byte regenerator, wayside channel, service channels and circuit

identifier.

A table is given below showing the location of all bytes used for the SOH
functions within the radio terminal:

STM1 - SOH
(from ITU-T Recommendation G.708)
0 1 2 0 1 2 0 1 2
0 Al Al Al A2 A2 A2 C1 X X
1 Bl  M/WS M/WS El M/WS  */WS Fl1 X/WS X/WS
2 DI M/WS M/WS D2 M/WS  */WS D3 */WS */WS
Administrative
unit pointers
4 B2 B2 B2 K1 *IWS */WS K2 *IWS *IWS
5 D4 *WS *IWS D5 *IWS *WS D6 *IWS *IWS
6 D7 *IWS *IWS D8 *IWS *IWS D9 *IWS *IWS
7 D10  *WS *IWS D11 *IWS *IWS D12 *IWS *WS
8 S1 Z1 Z1 72 72 M1 E2 X X
H e Reserved for future
D Q. Bytes reserved for national use
M.... Media-dependent bytes
............ WS Wayside channel used bytes
............ Cl Circuit identifier (JO)
............ El/F1 64 kb service channels bytes
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