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QUICK START GUIDE

LEDR Series radios are supplied from the factory in matched pairs and will be configured to
user’s specifications. There are a few steps necessary to place the pair on-the-air communi-
cating with each other. Once this is done, system-specific parameters will need to be reviewed
and changed to match your requirements. Below are the basic steps for installing the LEDR
radio. For a more detailed installation procedure, please see “INITIAL STARTUP AND CONFIG-
URATION” on page 24. When making cable connections, refer to Section 3.6, Rear Panel Con-
nectors, on page 16 for a rear panel view of the radio.

1. Install and connect the antenna system to the radio

» Ensure a path study has been conducted and that the radio path is acceptable.
» Use good quality, low loss coaxial cable. Keep the feedline as short as possible.
» Preset directional antennas in the direction of desired transmission/reception.

2. Connect the data equipment to the rear panel data interface

» The data interface should be an RJ-45 connector for Fractional-T1, Fractional-E1, or E1, and DB-25
for EIA-530.

* Verify the customer premises data equipment is configured as DTE. (By default, the LEDR radio is
configured as DCE.)

3. Apply DC power to the radio

« Verify that the line voltage matches the power supply input range (24 Vdc or 48 VVdc).
» The power connector is a three-pin keyed connector. The power source can be connected with
either polarity. The center conductor is not connected.

4. Change SUPER password and set up user access

 Login to Network Management System as SUPER, using password SUPER.
(See “login” on page 68.)

» Change the password using the PASSWD command. (See “passwd” on page 73)

» Set up required users, passwords and access levels using the USER command, as required.
(See “user” on page 86)

5. Settheradio’s basic configuration using front panel or Console interface

* Set the transmit/receive frequencies (TX xxx.xxxx/RX xxx.xxxx) if they need to be changed from the
factory settings. (See “freq” on page 58.)
» Refer to this manual for other configuration settings.

6. Verify and set as necessary the following parameters to allow data throughput
and interconnection with the network.

 RF transmit and receive frequencies. (See “freq” on page 58.)

» Radio modulation type and data rate parameters. (See “modem” on page 72).
« Data interface clocking. (See “clkmode” on page 54).

« Data framing. (See “fstruct” on page 59).

The Quick Start Guide is continued on the rear cover of this manual.
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Antenna Installation Warning

1. All antennainstallation and servicing is to be performed by
qualified technical personnel only. When servicing the antenna, or
working at distances closer than those listed below, ensure the
transmitter has been disabled.

2. Typicaly, the antenna connected to the transmitter is a directional
(high gain) antenna, fixed-mounted on the side or top of a building,
or on atower. Depending upon the application and the gain of the
antenna, the total composite power could exceed 20 to 50 watts
EIRP. The antenna location should be such that only qualified tech-
nical personnel can accessit, and that under normal operating condi-
tions no other person can touch the antenna or approach within 2.68
meter s of the antenna.

Antenna Gain vs. Recommended Safety Distance
(LEDR 400 Series)

Station Antenna Gain (LEDR 400 Series)
0-5 dBi 5-10 dBi 10-20 dBi  20-30 dBi

Minimum RF Safety | 0.15 meter 0.26 meter 0.85 meter 2.68 meters
Distance

MDS 05-3627A01, Rev.C
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Antenna Gain vs. Recommended Safety Distance
(LEDR 900 Series)

Antenna Gain (LEDR 900 Series)
5-10 dBi 10-20 dBi  20-30 dBi
0.17 meter  0.54 meter

0-5 dBi

Minimum RF Safety | 0.1 meter 1.71 meters

Distance

Antenna Gain vs. Recommended Safety Distance
(LEDR 1400 Series)

Antenna Gain (LEDR 1400 Series)
5-10 dBi 10-20 dBi 20-30 dBi
0.13 meter  0.42 meter 1.32 meter

0-5 dBi

0.1 meter

Minimum RF Safety
Distance

Accuracy of Documentation

While every reasonable effort has been made to ensure the accuracy of
this manual, product improvements may result in minor differences
between the manual and the product shipped to you. If you have addi-
tional questions or need an exact specification for aproduct, please con-
tact our Technical Services group using the information at the back of
this guide. Microwave Data Systems reserves its right to correct any
errorsand omissions. Updated information may also be available on our
Web site at www.micr owavedata.com.

Distress Beacon Warning

Inthe U.S.A., the 406 to 406.1 MHz band isreserved for use by distress
beacons. Since the LEDR 400 radio is capable of transmitting in this
band, take precautions to prevent the radio from transmitting between
406 to 406.1 MHz.

RF Emissions

This equipment has been tested and found to comply with the limits for
aClass A digital device, pursuant to Part 15 of the FCC Rules or ETSI
specification ETS 300 385, as appropriate. These limits are designed to
provide reasonable protection against harmful interference when the
equipment is operated in acommercia environment. This equipment
generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equip-
ment in aresidential area may to cause harmful interference in which
case the user will be required to correct the interference at his own
expense.

Changes or modifications not expressly approved by the party respon-
sible for compliance could void the user’ sauthority to operate the equip-
ment.

Vi
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1.0 INTRODUCTION

Thismanual isintended to help an experienced technician install, con-
figure, and operate one of the digital radiosin the MDS LEDR Series:
400S/F, 900S/F or 1400S/F. The manual beginswith an overall descrip-
tion of product features and is followed by the steps required to mount
the radio and place it into normal operation.

After install ation, we suggest keeping thisguide near theradio for future
reference.

1.1 Product Description

The LEDR radio (Figure 1) isafull-duplex, point-to-point digital radio
operating in one of three radio frequency bands and at several band-
widths as summarized in Table 1.

Table 1. Key LEDR Radio Characteristics

MODEL(S) BANDWIDTH(S) FREQ. RANGE INTERFACE
LEDR 400S 25/50/100/200 kHz ~ 330-512 MHz EIA-530
LEDR 400F 0.5/1/2 MHz 330-512 MHz E1/G.703
LEDR 900S 25/50/100/200 kHz ~ 800-960 MHz EIA-530 or
FT1/G.703
LEDR 900F 0.5/1/2 MHz 800-960 MHz E1/G.703
LEDR 1400S  25/50/100/200 kHz ~ 1350-1535 MHz EIA-530
LEDR 1400F  0.5/1/2 MHz 1350-1535 MHz E1/G.703

With the addition of an optional Fractional-T1 Interface card, a

LEDR 900S Series radio can be connected to industry-standard G.703
T1 datainterface equipment. See Page 117 for acomplete description of
the Fractional-T1, Fractional-E1 and Full Rate E1 options.

All LEDR Seriesradiosareavailablein aprotected “1+1” configuration
(Figure 2). The protected configuration consists of two identical LEDR
radios and a Protected Switch Chassis. The protected configuration is
designed to perform automatic switchover to a secondary radio in the
event of afailurein the primary unit. See PROTECTED CONFIGURA-
TION on Page 103 for detailed information on the protected version.

In addition, the LEDR Seriesis available in a space-diversity configura-
tion to allow dua receive paths to improve system availability.

MDS 05-3627A01, Rev. C
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1.2 LEDR Features

* General—Common to all models

» Network Management via SNMPc version 1

Protected Operation (1+1) Compatible
1.0 Watt Transmit Power
Space-Efficient Rack Size (1RU)
Rugged, Reliable Design
Voice Orderwire (DTMF compliant)
» Service Channel (Data)

» Subrate Models—L EDR 4005/9005/1400S
* 64, 128, 256, 384, 512 and 768 kbps Data Rates

* 12 x 64 kbps Data Rate with the FT1 or FE1 Interface Board
(LEDR radio with optional PCB installed)

* Fullrate Models—LEDR 400F/900F/1400F
 1x E1to4 x E1 datarates

Figure 1. The LEDR Digital Radio (Non-Protected Version)

1.3 Typical Applications
* Point-to-point transmission applications
» Cost-effective, “thin route” applications
 Long haul telecommunications links
 Cellular backhaul
 Last-milelinks
* Trunked radio links
o SCADA systems

2 LEDR Series Installation & Operation Guide MDS 05-3627A01, Rev. C
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1.4 Protected Configuration

A second configuration of the LEDR Seriesradiosis the protected con-
figurationin which two LEDR radios are monitored and controlled by a
third unit, the Protected Switch Chassis (PSC). The PSC provides a
gateway for data and radio frequency paths to the LEDR dataradio
transceivers. Unit performance is continuously measured and should it
fall below user definable standards, the off-line LEDR radio will be
placed on-line and an alarm condition generated that can be remotely
monitored. Figure 2 shows a front view of the Protected version
arrangements. Details on the Protected Configuration hardware and
set-up can be found in Section 11.0 on page 103.

Figure 2. LEDR Digital Radio (Protected Version)

MDS 05-3627A01, Rev. C
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ARE SUBJECT TO
CHANGE.

DO NOT USE FOR

ORDERING PRODUCTS.

2.0 MODEL NUMBER CODES

The radio model number is printed on the serial number label affixed to
the chassis. The following series of figures (Figure 3, Figure 4 and

Figure 5) show the significance of each character in the model number
strings. Contact the factory for specific information on optional config-

urations.

DUPLEXER
N = None (Optional External) *

1 =300-400 MHz *

2 =400-520 MHz *

3 = 300-400 MHz; Protected @

4 = 400-520 MHz; Protected @

5 = 300-400 MHz; Space Diversity #
6 = 400-520 MHz; Space Diversity #

* Only available with Modes N, 2
@Only available with Modes 3, 5
#0nly available with Modes 6, 8

CLASS
S =Subrate
F =Fullrate

— INPUT VOLTAGE
1=24Vdc
2 =48 Vdc

BANDWIDTH
A=25KHz *

B =50 kHz *

C =100 kHz *

D = 200 kHz *

E =500 kHz @
F=1MHz @ %
G=2MHz @ %

% See Note 2

@Only available with Fullrate radios
* Only available with Subrate radios

Leordee | | | | | | | | ]|

REGULATORY
I— CERTIFICATION
N =Not Applicable

PROTECTED/STANDBY
N = None *

W=Warm @

H=Hot @

* With Modes N, 2
@ With Modes 3-8

MODES
N = None; EIA -530 *

1 = Not Used

2 = None; E1/Fractional-E1
3=1+1EIA-530*

4 = Not Used

5 =1+ 1 El/Fractional-E1

6 = Space Diversity EIA-530 *

7 = Not Used

8 = Space Diversity E1/Fract. E1

* Available in subrate radios
% Available in fullrate radios

2 =380-400 MHz
3 =400-462 MHz
4 =462-512 MHz

See Notes 1 & 2

NOTES

1.TX and RX frequencies are limited to the range of the
subband indicated in fields 10 and 11.

2.TX and RX frequency separation is 27 MHz (minimum)
for values of F & G.

| N
RECEIVE FREQ. A
1 = 330-380 MHz S

A
B
C
D

L RX SPLITTER

F =FCC/IC

= None *
= Asymmetrical 1 dB /10 dB @
= Symmetrical 3 dB @

* With Modes N, 2
@ With Modes 3-8

TRANSMIT FREQ.

= 330-380 MHz
= 380-400 MHz
= 400-462 MHz
=462-512 MHz

See Notes 1 & 2

Figure 3. LEDR 400 Series Model Number Codes

LEDR Series Installation & Operation Guide
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DUPLEXER
N = None (Optional External) *
1=9MHz*

2 = 3.6 MHz (External) None *

3 =760 MHz; None *

4 =9 MHz; (Internal) Redundant @

5 = 3.6 MHz; (External) Redundant @

6 = 76 MHz; (Internal) Redundant @

7 =9 MHz; (Internal) Space Diversity #
8 = 3.6 Mhz; (Internal) Space Diversity #
9 = 76 MHz; (Internal) Space Diversity #

* Only available with Modes N, 1
@Only available with Modes 3, 4
#0Only available with Modes 6, 7

CLASS
S = Subrate
F = Fullrate

Microwave
Data
Systems Inc.

—— INPUT VOLTAGE

1=24Vdc
2 =48 Vdc

—=BANDWIDTH
A =25kHz *%
B =50 kHz *%
C =100 kHz *%
D =200 kHz%
E =500 kHz@
F=1MHz@
G=2MHz@

* = Not available with Modes 1, 4, 7
% = Only available in subrate radios
@ = Only available in fullrate radios

LEDR 988 | |

PROTECTED/STANDBY J
N = None *

W=Warm @

H=Hot @

* With Modes N, 2
@ With Modes 3-8

RECEIVE FREQ.
1 =800-860 MHz
2 =860-900 MHz
3 =900-960 MHz

REGULATORY
| l— CERTIFICATION
N =Not Applicable

F =FCCI/IC

L RX SPLITTER
N = None *
A = Asymmetrical 1 dB /10 dB @
S = Symmetrical 3dB @

* With Modes N, 1
@With Modes 3-8

—

See Note 1 TRANSMIT FREQ.
MODES A = 800-860 MHz
N = None; EIA-530* B = 860-900 MHz
1 = None; Fractional-T1* C =900-960 MHz
2 = None; Fractional-E1%
3 =1+ 1 EIA=530* See Note 1
4 =1 + 1 Fractional-T1*

NOTES

5 =1+ 1 Fractional-E1

6 = Space Diversity EIA-530

7 = Space Diversity T1

8 = Space Diversity; Fractional-E1

* = Available in subrate radios
% = Available in fullrate radios

1.TX and RX frequencies are limited to the range of the
subband indicated in fields 10 and 11.

Figure 4. LEDR 900 Series Model Number Codes

MDS 05-3627A01, Rev. C
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— INPUT VOLTAGE

1=24Vdc
DUPLEXER 2 =48 Vde
N = None (Optional External) & — BANDWIDTH
R = None (Wired for External) Redundant * A =25 KkHz *
1 =Internal & B =50kHz *
2 = Internal; Space Diversity % C=100kHz *
* Only available with Modes 3, 5 D= 200 kHz *
%Only available with Modes 6, 8 E - 500 kHz @
&Only available with Modes N, 2 F=1MHz @
G=2MHz @
gl_zgiﬁrate @Only available with Fullrate radios
F —Fullrate * Only available with Subrate radios
MODEL NUMBER CODES B
ARE SUBJECT TO
ek taom [ ] [ [ [ [ ] [ | F-sscmeron
CERTIFICATION

DO NOT USE FOR I
ORDERING PRODUCTS. MODES

N = None; EIA=530 *

1 = Not Used

2 = None; E1/ Fractional-E1
3=1+1EIA-530 *

4 = Not Used

5 =1+ 1E1/ Fractional-E1

6 = Space Diversity EIA-530 *
7 = Not Used

8 = Space Divers. E1/Frac. E1

* Available in subrate radios
% Available in fullrate radios

RX SPLITTER
N = None *

A = Asymmetrical 1 dB /10 dB @
S = Symmetrical 3 dB @

* With Modes N, 2
@With Modes 3-8

N =Not Applicable
E =ETS 300 630,
ETS 300 385,

MPT 1717

PROTECTED/STANDBY
N = None *

W=Warm @

H=Hot @

* With Modes N, 2
@With Modes 3-8

Figure 5. LEDR 1400 Series Model Number Codes
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3.0 HARDWARE INSTALLATION AND

BASIC INTERFACE
REQUIREMENTS

3.1 Introduction

Installation of the LEDR radio transceiver is not difficult, but it does
require some planning to ensure optimal efficiency and reliability. There
are two magjor installation objectives; first, obtain good radio communi-
cations between LEDR sites, and second, configure the datainterface to
complement your data equipment.

This section provides information to assist you in successfully com-
pleting the first phase of installation. Y ou will find tips for selecting an
appropriate site, choosing antennas and feedlines, minimizing the
chance of interference, and the basics of equipment installation. This
material should be reviewed before beginning the radio hardware equip-
ment installation.

When the radio installation is successfully complete, you will need to
address the data interface and operational configuration of the LEDR
radio. It islikely that the radio has been configured by the factory to
meet your basic data interface requirements. Please review the factory
documentation accompanying your shipment for the radios current con-
figuration.

What ever your situation, it is recommended you review the material in
the rest of the manual to gain insight to additional configuration options
and user functions.

3.2 General Requirements

There arefour main requirementsfor installing the radio transceiver—a
suitable installation environment, adequate and stable primary power, a
good antenna system, and the correct interface between the transceiver
and the external data equipment. Figure 6 shows atypical station
arrangement.

MDS 05-3627A01, Rev. C
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N
o

DATA INTERFACE

TODC
POWER SOURCE
(24 or 48 Vdc as appropriate)

LOW LOSS
COAXIAL CABLE

Figure 6. Typical Station Arrangement

Site Selection

For asuccessful installation, careful thought must be given to selecting
proper sites for the radios and antenna systems. Suitable sites should
offer:

An antennalocation that provides an unobstructed path in the
direction of the associated station

A source of adequate and stable primary power

Suitable entrances for antenna, interface or other required
cabling

Adequate clearance around the radio for ventilation

These requirements can be quickly determined in most cases. A possible
exception isthefirst item—verifying that an unobstructed transmission
path exists. Microwave radio signals travel primarily by line-of-sight,
and obstructions between the sending and receiving stations will affect
system performance.

If you are not familiar with the effects of terrain and other obstructions
on radio transmission, the following discussion will provide helpful
background.

Terrain and Signal Strength

A line-of-sight path between stations is highly desirable, and provides
the most reliable communicationslink in all cases. A line-of-sight path
can often be achieved by mounting each station antenna on atower or
other elevated structure that raisesit to alevel sufficient to clear sur-
rounding terrain and other obstructions.

LEDR Series Installation & Operation Guide
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Therequirement for aclear transmission path depends upon the distance
to be covered by the system. If the systemisto cover only alimited dis-
tance, say 5 km (3.1 miles), then some obstructions in the transmission
path may be tolerable. For longer-range systems, any obstruction could
compromise the performance of the system, or block transmission
entirely.

The signal strength at the receiver must exceed the receiver sensitivity
by an amount known as the fade margin to provide reliable operation
under various conditions.

Detailed information on path planning should be reviewed before begin-
ning aninstallation. Computer softwareisalso availablefor this purpose
that can greatly simplify the steps involved in planning a path.

Microwave Data Systems offers path analysis (for pathsin the USA) as
an engineering service. Contact the factory for additional information.

On-the-Air Test

If you' ve analyzed the proposed transmission path and feel that it is
acceptable, an on-the-air test of the equipment and path should be con-
ducted. This not only verifies the path study results, but allows you to
see firsthand the factorsinvolved at each installation site.

The test can be performed by installing aradio at each end of the pro-
posed link and checking the Received Signal Strength Indication (RSSI)
value reported at the front panel LCD screen of each radio. If adequate
signal strength cannot be obtained, it may be necessary to mount the sta-
tion antennas higher, use higher gain antennas, or select adifferent site
for one or both stations.

A Word About Interference

Interferenceis possible in any radio system. However, since the LEDR
radio isdesigned for usein alicensed system, interferenceislesslikely
because frequency allocations are normally coordinated with consider-
ation given to geographic location and existing operating frequencies.

Therisk of interference can be further reduced through prudent system
design and configuration. Allow adequate separation between frequen-
cies and radio systems.

A carrier to interference (C/I) curve can help in frequency and space
coordination. The information in this curve can aid greatly in helping
plan geographic locations and frequency usage for radio systems. Con-
tact the factory for additional information on carrier to interference
curves. A white paper on the subject is available on request. Ask for
Publication No. 05-3638A01.

MDS 05-3627A01, Rev. C
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Keep the following points in mind when setting up your point-to-point
system:

1. Systemsinstalled in lightly populated areas are least likely to
encounter interference; those in urban and suburban environments
are more likely to be affected by other devices operating in the
radio’s frequency band and adjacent services.

2. Directional antennas must be used at each end of a point-to-point
link. They confine the transmission and reception pattern to a com-
paratively narrow beam, which minimizes interference to and from
stations located outside the pattern. The larger the antenna, the more
focused the transmission and reception pattern and the higher the
gain.

3. If interference is suspected from another system, it may be helpful
to use antenna polarization that is opposite to the interfering sys-
tem’s antennas. An additional 20 dB (or more) of attenuation to
interference can be achieved by using opposite antenna polarization.
Refer to the antenna manufacturer’s instructions for details on
changing polarization.

3.3 Antenna and Feedline Selection

Antennas

The antenna system is perhaps the most crucial part of the system
design. An antenna system that uses poor quality feedline, or isimprop-
erly aligned with the companion site, will result in poor performance, or
no communication at all.

A directional antenna must be used for point-to-point systems to mini-
mize interference both to and from nearby systems. In general, cylin-
drical or dishtypeantennaswith aparabolic reflector must be used. Y agi
or corner reflector types may be acceptable in some applications. Check
government regulations for your region.

The exact style of antenna used depends on the size and layout of a
system. In most cases, adirectional “dish” type of antennais used with
the radio (Figure 7). Dish antennas maximize transmission efficiency
and restrict the radiation pattern to the desired transmission path.

10
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Figure 7. Typical Grid Dish Antenna

Table 2 lists common grid dish antenna sizes and their approximate
gains. Note: Each antennais designed to operate within only one fre-

guency band.

Table 2. Dish antenna size versus gain (dBi)
Antenna Size 400 MHz 900 MHz 1400 MHz
Meters (feet) Gain Gain Gain

1.2 meters 13.1 dBi 18.4 dBi 23.7 dBi

(4 feet)

2.0 meters 16.3 dBi 22.0 dBi 26.1 dBi

(6 feet)

3.0 meters 19.6 dBi 26.4 dBi 30.6 dBi

(10 feet)

4.0 meters 22.2 dBi 28.0 dBi 32.1 dBi

(12 feet)

MDS can furnish antennas for use with your LEDR radio. Consult your

sales representative for details.

Feedlines

For maximum performance, a good quality feedline must be used to
connect the radio transceiver to the antenna. For short-range transmis-
sion, or where very short lengths of cable are used (up to 8 meters/26
feet), an inexpensive coax cable such as Type RG-213 may be accept-

able.

For longer cableruns, or for longer-range communication paths, we rec-
ommend using a low-loss cable suited for the frequency band of opera-
tion. Helical transmission lines, such as Andrew Heliax™ or other
high-quality cable will provide the lowest loss and should be used in

systems where every dB counts.

Whichever type of cableisused, it should be kept as short as possible to

minimize signal loss.

MDS 05-3627A01, Rev. C
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Thefollowing tables (3, 4 & 5) can be used to select an acceptabl e feed-
line. A tableis provided for each of the three bands for whichthe LEDR
radios are available.

Table 3. Feedline Loss Table (450 MHz)

3.05 Meters  15.24 Meters  30.48 Meters 152.4 Meters

Cable Type (10 Feet) (50 Feet) (100 Feet) (500 Feet)
RG-8A/U 0.51 dB 2.53dB 5.07 dB 25.35dB
1/2 in. HELIAX 0.12dB 0.76 dB 1.51 dB 7.55dB
7/8 in. HELIAX 0.08 dB 0.42 dB 0.83 dB 4.15dB
1-1/4 in. HELIAX 0.06 dB 0.31dB 0.62 dB 3.10dB
1-5/8 in. HELIAX 0.05dB 0.26 dB 0.52 dB 2.60 dB

Table 4. Feedline Loss Table (960 MHz)

3.05 Meters  15.24 Meters  30.48 Meters 152.4 Meters

Cable Type (10 Feet) (50 Feet) (100 Feet) (500 Feet)
RG-8A/U 0.85dB 4.27 dB 8.54 dB 42.70 dB
1/2 in. HELIAX 0.23dB 1.15dB 2.29dB 11.45dB
7/8 in. HELIAX 0.13dB 0.64 dB 1.28 dB 6.40 dB
1-1/4 in. HELIAX 0.10dB 0.48 dB 0.95dB 4.75 dB
1-5/8 in. HELIAX 0.08 dB 0.40 dB 0.80 dB 4.00 dB

Table 5. Feedline Loss Table (1400 MHz)

8 Meters 15 Meters 30 Meters 61 Meters

Cable Type (26 Feet) (49 Feet) (98 Feet) (200 Feet)
RG-213 3.0dB 6.03 dB 12.05 dB 24.1 dB
1/2 in. HELIAX 0.73dB 1.47 dB 2.93dB 5.9dB
7/8 in. HELIAX 0.42 dB 0.83 dB 1.66 dB 3.32dB
1-5/8 in. HELIAX 0.26 dB 0.26 dB 1.05dB 2.1dB

3.4 Radio Mounting

The radio can be mounted either in a 19-inch equipment rack or on a
table top. It should be located in arelatively clean, dust-free environ-
ment that allows easy accessto therear panel connectorsaswell asfront
panel controlsand indicators. Air must be allowed to passfreely over the
ventilation holes and heat sink on the side panel.

The dimensions of LEDR Seriesradios are:

e 305 mm (12 in) deep
* 426 mm (16.75 in) wide—Excluding rack mounting brackets
* 45mm (1.75in) high—1RU

12
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For newly installed systems, one of thefirst tasksisto orient the station
antennafor a maximum Received Signal Strength Indication (RSSI) as
shown on the LCD screen. See*“Performance” on Page 40 for details. A
maximum RSSI ensures the antennais properly aimed at the associated
station. Move the antenna slowly while an assistant observes the RSSI
display for amaximum reading.

Maximizing RSSI

Attaching the Rack Mounting Brackets

The radio is normally shipped with the rack mounting brackets unin-
stalled. To attach them, select the desired mounting position on the sides
of the chassis. (The brackets may be mounted flush with the front panel,
or near the middle of the chassis.)

NOTE: Both short and long screws are provided with the brackets. Use
the long screws for the heatsink (left) side of the chassis and
the short screws for the right side of the chassis. Tighten the
screws securely.

3.5 Front Panel

Indicators, Text Display and Navigation Keys

Figure 8 shows the details of the LEDR radio’ s front panel indicators,
an LCD text display and a menu navigation keys.

LCD TEXT DISPLAY MENU NAVI/GQTION KEYS
d N

" < ALARM
POWER < { . O RX ALARM
O TX ALARM @ @
 1/0 ALARM
( / 5
sTATUS LEDS ~ SCROLL MODE

INDICATOR SYMBOL ALARM STATUS LEDS

ACTIVE O

Figure 8. Front Panel Indicators, Text Display and keys
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LED Indicators

LCD Display
& Keys

Menus

Thefront panel LEDs indicate various operating conditions as outlined
in Table 6.

Table 6. Front Panel LED Functions

LED Indications

POWER Primary power is applied to radio

ACTIVE This radio is the on-line/active unitin a
redundant configuration.

ALARM A general alarm condition is present

RX ALARM The modem is not locked to a receive
signal

TX ALARM There is a problem with the transmitter

1/0 ALARM There is a payload data interface error

The LCD display provides atwo line by 16-character readout of radio
status and parameter settings. It is used with the menu navigation keys
on the right side of the front panel to control the radio’ s operation and
access diagnostic information.

Use of the navigation keys (Figure 9) issimple, and allows many basic
operating tasksto be performed without connecting an external terminal
or using additional software.

@ @

Figure 9. Menu Navigation Keypad

The keys can be used for two tasks—navigating though menus, and
editing user controllable parameters. The functions of the keys are auto-
matically selected according to the screen that is being viewed by the
user.

The LEDR radio contains 16 primary menus as listed below. These pri-
mary menus serve as entry points to avariety of submenus that can be
used to view or adjust operating parameters and diagnose the radio link.

* Login * Performance

* Logout « G821

* Network » Diagnostics

*  Generd * Orderwire

* RF Config(uration) *  Front Panel

* 10 Config(uration) * Redundant

* LineConfig(uration) ¢ Remote Status

14 LEDR Series Installation & Operation Guide MDS 05-3627A01, Rev. C
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Detailed descriptions of each front panel LCD display is covered

in-depth later in this manual. For details, see Front Panel LCD Menu
Descriptions on Page 32.

Theleft and right keys (@ ®) provide navigation through the available
top level menus (see menu tree, Figure 9) and through series of subordi-
nate menus.

The key allows entry into each primary menu’s subordinate
menus, exposing another menu level. The key always exitsthe cur-
rent screen, causing the program to “pop up” one level.

With an editable menu, such as Login, pressing the key putsthe
screen into a data entry mode. Front panel keys are used in one of three
ways. A. character and string creation/selection, B. scrolling through
lists, and C. adjusting horizontal slider bars.

A. Character and String Creation/Selection— With some
menus, it is necessary to enter a string of aphanumeric charac-
ters. A good example is entering a password at the user login
menu. In thisexample, the string is built one character at atime,
and the string is built from left to right on the display.

The left and right arrow keys move the cursor in the corre-
sponding direction. When the cursor is below the character you
wish to change, press GeD. Thearrow keysare then used to step
though the character set, beginning with numbers, next upper-
case letters and finally lowercase letters. Each time you press
one of the arrow keys, the display will step to the next character.
If you pressand hold the arrow key for several seconds, the char-
acters will scroll by very quickly.

After you have built the string of characters you need, pressthe

key to save the string on the display and return to cursor
navigation mode. To save al changes you have made, place the

@D, Pressing will revert the arrow keysto the cursor nav-
igation mode. Pressing in cursor navigation mode cancels
character edit mode without saving any changes.

B. Scrolling Lists'Values— Usesleft and right keys (@ ®) to
scroll through alist of choices or adjust anumeric value, such as
power output. WWhen you are in amenu of with a series of fixed

you are in the editing/selection mode. If you are asked to select
or change more than one character, you will see a horizontal

and a cursor will appear under the character being edited or
changed.

MDS 05-3627A01, Rev. C
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Orderwire

CONSOLE

When the desired parameter isin view, move the cursor to the

appears. Pressing the key will savethe selectiontoitsleft,
if your access privileges permit. Pressing cancelsthe selec-
tion and exits without saving the change.

C. Slider Bar Adjustment—Some menus display a horizontal
bar that changes its length to indicate the level for parameters

that userelative values such asthe Orderwire Volume and VOX
threshold. (See VOX and O/W on Page 40.) Pressing the ® key
will increase the value and the @ will lower the value. Pressing

saves the current setting.

Connectors

Thefront panel of the LEDR radio (Figure 10) hastwo connectors; both
of them are located on the lefthand side of the panel.

The RJ-11 jack with the telephone symbol above it isto connect an
orderwire handset. The orderwire is used by service personnel to com-
municate through the Service Channel to coordinate system activities
with personnel at another site in the network. The orderwire will not
interrupt the normal data flow through the LEDR data communication
channel, however, it will reduce the throughput efficiency of any data
communications on the Service Channel during periods of voice trans-
mission. See “USING ORDERWIRE” on Page 99 for more informa-
tion.

The second connector isa DB-9 type with acomputer icon over it. Here
iswhere you can connect acomputer’ sserial port for unit configuration,
diagnostics and firmware upgrades to the radio.

POWER © RSSI{ -50 dBm z ::T:m ©®
o(5sss)o ACTIVE & Pout: +30 dBm 2 2,:2:,’:

CONSOLE

ORDERWIRE HANDSET (COMPUTER)

Figure 10. LEDR Front Panel
(Al models Identical.)

3.6 Rear Panel Connectors

Therear panel of the LEDR radio transceiver contains a number of con-
nectors to interface with the radio’ s antenna system, data equipment,
and user remote data network monitoring and control equipment.

16 LEDR Series Installation & Operation Guide MDS 05-3627A01, Rev. C



LEDR “S” Series

« Four RJ-45 connectors with FT1/FE1 Interface PCB installed

« Only one RJ-45 port is active based on selection. See “linename” command.
« DB-68 Connector for interface to Protected Switch Chassis

« If vacant, EIA-530 connector to right is the active data connector.
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Connector Locations

The rear panel of the LEDR “S’ Seriesradiosis shown in Figure 11.
Refer to the descriptions that follow for specific information regarding
rear panel connections.

Power Plug
Detail (see text)

SERVICE CHANNEL

ETHERNET
/ i *-
RX Antenna/TX \ / \
G.703/Expansion Data Ethernet Service

-- NMS EIA-530-A Channel Alarm /O DC Power Input
( ) -. -. .‘& .‘$’ 00000000000 50000 50000

- y %& 0\ 0000000000 J° ©\ 60006 /° ©\oooo ©

1 2 3 4
\ External D‘”"exe’l \ | Data Interface | | / | i

\

ANTENNA SYSTEM
CONNECTORS

~

COOLING FAN
DATA CONNECTOR DC PRIMARY
POWER

ALARM INPUT & OUTPUT GND

Note: RX Connector present with external duplexer only.

LEDR “F” Series

« Four RJ-45 connectors
« DB-68 Connector for G.703 interface to Protected Switch Chassis.

Figure 11. LEDR 400S/900S/1400S Rear Panels
(Shown with Optional FT1/FE1 Interface PCB Installed)

Therear panel of the LEDR “F" Seriesradiosis shown in Figure 12.
Refer to the descriptions that follow for specific information regarding
rear panel connections.

Power Plug
Detail (see text)

SERVICE CHANNEL
ETHERNET
/
X Antennalmx G 7\03/Expans\0n Data / s\
& s --- Ethernet EIA-530-A Channel Alarm /O DC Power Input
. . . . 00000000000 00000 60000

%& O< 0000000000 )O O< 0000 70 O< 0000 70 ©
L External Dup\exerJ 1 2 | 3 4 | ”J”
\ ) \ Data Interface | / |

/

ANTENNA SYSTEM
CONNECTORS

COOLING FAN
DC PRIMARY

DATA CONMECTOR
POWER

(Mot functional on "F" models)

ALARM INPUT & OUTPUT GND

Note: RX Connector present with external duplexer only.

Figure 12. LEDR 400F/900F/1400F Rear Panel

Ground Stud

The ground stud on the rear panel provides apoint to tietheradio’s
chassis ground to earth ground for safety purposes.

MDS 05-3627A01, Rev. C
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Antenna/TX—RF Connector

The ANTENNA/TX connector is an N-type coaxia connector. When an
internal duplexer isinstalled, it serves as the connection point for the
station antenna. When an external duplexer is used, it acts asthe trans-
mitter RF output (TX) connector to the duplexer.

RX—RF Connector

The RX (receive) connector is an N-type coaxia connector. It isonly
installed if theradio is supplied for use with an external duplexer. It car-
riesreceive signals (RX) from the duplexer to the LEDR radio’s
receiver.

When an external duplexer is used, ensure that the higher frequency
(transmit or receive) is connected to the duplexer connector marked Hi
and the lower frequency (transmit or receive) is connected to the
duplexer marked LO.

G.703/Expansion Data

The type of connector(s) at this location on the rear panel depends on
severa factors: the type of interface required by the customer premises
equipment (CPE) and whether or not the radio is part of a protected
(redundant) configuration. See Table 7 for details.

Table 7. G.703/Expansion Data Connector

Model(s) Configuration Data G.703/Expansion
Interface  Connector

LEDR 400S Stand-alone EIA-530 Blank. No connector(s)

LEDR 900S installed.

LEDR 1400S

LEDR 900S Stand-alone FT1 4 x RJ-45—O0nly one port is

active based on linename
selection. (See Note 2)

LEDR 400S Stand-alone FE1 4 x RJ-45—O0nly one port is
LEDR 900S active based on linename
LEDR 1400S selection. (See Note 2)
LEDR 400F Stand-alone 4E1 4 x RJ-45—All four jacks (A,
LEDR 900F B, C & D) are active. (See
LEDR 1400F Notes 1 & 2)

LEDR 400F/S Protected All DB-68 (See Note 3)

LEDR 900S

LEDR 1400F/S

NOTES:

1. The capacity of the 4E1 interface can be reduced to one (1E1) or two circuits (2E1).
See linemap command on Page 66, for configuration information.

2. For RJ-45 pinout information, see Figure 36 on Page 130.

3. This 68-pin interface connector is used only to pass the user data interface, the
Service Channel, and the orderwire circuits to the Protected Switch Chassis for
distribution. Fully-wired DB-68 computer cables (commonly used to interconnect
SCSiI devices) can be used with this data port connector.

18
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The ETHERNET connector provides access to the embedded SNMP
agent and other elements of the TCP/IP network-management interface.
The connector is a standard 10Base-T connection with an RJ-45 mod-
ular connector. The LEDR Ethernet connectionsare provided for remote
egui pment management (NMS).

Ethernet

At arepeater site with two LEDR radios, the ETHERNET connectors of
each chassis must be connected to each other through a cross-connect
cable or using standard cables to an Ethernet hub. Thisinter-chassis
Ethernet connection must be made in order for the Orderwire and Ser-
vice Channel to function properly. (See Figure 13 on Page 20 for further
information.)

The Ethernet connections on the LEDR radio chassisin aprotected con-
figuration should not be used. The Ethernet connector of the Protected
Switch Chassis (PSC) providesaconnection to thetwo radio units. Each
radio has a unique IP address and isindividually addressable/control -
lable using SNMP over IP. See “PROTECTED CONFIGURATION”
on Page 103 for general information and Figure 34 on Page 130 for
ETHERNET connector pinout.

EIA-530-A

The EIA-530-A connector is the main data i nput/output connector for
the subrate radio. The EIA-530 interface is a high-speed serial datacon-
nector. For detailed pin information, see “EIA-530-A Data—Rear
Panel” on Page 130.

NOTE: This connector isnot operational on LEDR “F” Series (fullrate)
models.

Service Channel

The Service Channel provides atransparent ASCII “pipe” to which any
RS-232/EIA-232 device can be connected at data rates between 300 and
9600 bps. Whatever ASCII datais entered onto the network through the
Service Channel Port will be sent to the local radio and broadcast to any
other device connected to the Service Channel Port on other associated
LEDR radios in the network.

The Service Channel’ s function isidentical for all LEDR configura-
tions—stand-alone, repeater, and redundant.

NOTE: Useof the orderwirewill slow down data communications on
the Service Channdl. It will not effect data traffic on the
primary data interface.

For detailed information on this 9-pin connector, see “ Service
Channel—Rear Panel” on Page 131.

MDS 05-3627A01, Rev. C
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Repeater Dataand RF cabling for the repeater station configuration is shown in
Configuration Figure 14.

TO DUPLEXER
OF ANTENNA SYSTEM A
(Radios with external duplexer)

ORI

TO ANTENNA SYSTEM A
(Radios with internal duplexers)
RADIO A
G.703/Expansion Data
0% E‘m’ge‘ EIA-530-A Crannei Alarm /0 DC Power Input
NSt =
00QQ0QQ090Q0 00000 00000
© % & V oo o s ofsss)o
|— ata 3

EIA-530 NULL-MODEM
<—— CROSSOVER CABLE

UP TO 4 x G.703 (Subrate Only)

CROSSOVER CABLES ——» P/N 97-2841L06 (6'/1.8 m)
(Fullrate only)
RADIO B
0% G.70: lansion Data Ethernet / / cShENice
IIIII NMS / // annel Alarm /O DC Power Input
o LI D e e e
N Q000 0000 O|e o o0
”J” i External —T'X %& I— Data Imer'ace\ I
TO ANTENNA SYSTEM B ETHERNET CROSSOVER CABLE
/ (Radios with internal duplexers) SEPARATE CONﬁI,E?CTIONS TO HUB
\ (As Required)
/'
TO DUPLEXER
OF ANTENNA SYSTEM B
(Radios with external duplexer)
Figure 13. Inter-unit Cabling—Repeater Configuration
Protected The Service Channel connections on the LEDR radio chassisin apro-
Configuration tected configuration should not be used. The SERVICE CHANNEL con-

nector of the Protected Switch Chassis (PSC) provides a connection to
the two radio units. For further information on protected configurations
please see “PROTECTED CONFIGURATION” on Page 103.

Alarm 1/O
Thisisa9-pin connector that has both inputs and outputs.

Output Contacts The ALARMS Port isoutfitted with four optically-isolated relaysthat are
controlled by the LEDR radio’s CPU. The contacts (Pins 6, 7, 8, & 9)
are normally open and can handle a non-inductive load of +60 Volts
Peak (AC/DC) at amaximum current of 1 Ampere. These are suitable
for the control of an external device or indicator when aradio event
occurs.

An alarm output could be used, for exampl e, to sound a claxon when the
radio link goes down, or when the battery for the real-time clock islow.
Another exampleisto use the alarm outputs to drive the inputs of an
external monitoring system. (See thelist of radio events for more
options.) These outputsare not suitablefor datainterface without the use
of an external “debouncing” circuit.
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In addition, four external alarm input lines (Pins 1, 2, 3 & 4) are pro-
vided. Normally, theinput is either left open or shorted to ground, to
indicate an alarm condition.

Each alarm input is diode-clamped to +3.3 Vdc or chassis ground, and

cantolerateinputsfrom -4to +6 Vdc without drawing excessive current.
If left open, each input ispulled up. To indicate an alarm condition, short
theinput pin to the ground provided on the alarm connector (Pin 5). The
maximum DC loop resistanceis 2 KQ. These alarm input lines can tol-
erate circuit “bounce” common with mechanical relays.

NOTE: Thenormal (unalarmed) state of the contacts (open or closed)
or input alarm state (high or low) can be selected by a software
subcommand. See “alarm” on Page 49 for details.

Theeventsthat cause alarm output signals can be configured intheradio
software. See “evmap” on Page 57 for information on programming
which events trigger an alarm.

See Figure 38 on Page 131 for Alarm 1/O pinout information.

DC Power Input (Primary Power)

The DC POWER INPUT connector is athree-pin keyed connector used to
connect an external DC power source that will provide the unit’s pri-
mary power. The DC power source can be connected with the negative
lead connected to either theleft or right pin of the chassis connector. The
center conductor isnot connected withinthe LEDR chassis. A |abel next
to the connector will indicate the nominal voltage of theradio. Table 8
lists the actual operating voltage ranges.

Table 8. Primary Power Input Options

Nominal Operating Range
Voltage

24 Vdc 19.2 to 28.8 Vdc
48 Vdc 38.4to 57.6 Vdc

Refer to the model number codes in Figure 3 to determine theradio’s
power supply range.

Before connecting primary power to the radio, verify that the source
provides a voltage within the operating range. Improper voltages may
damage the equipment. Permissible voltage limits are shown in Table 8.
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Protected Configuration Connections

There are several connections between the LEDR radio chassis and the
Protected Switch Chassis. They include the primary datainterface, RF,
Ethernet, orderwire and Service Channel. Details on cabling and other
itemsrelating to the protected (redundant) configuration can befoundin
PROTECTED CONFIGURATION on Page 103.

3.7 Bandwidths, Data Rates and Modulation Types

The hardwareinthe LEDR chassisis configured at the factory for a spe-
cific bandwidth. However, the modulation type and data rate can be
changed provided the bandwidth is sufficient to support the modulation
type and data rate. (If you need to change your radio’ s bandwidth,
please see “INCREASE BANDWIDTH BY CHANGING TRANS-
MITTER AND RECEIVER FILTERS’ on Page 122 for details.)

Use of the modem command (Page 72) and configuration ([argument])
code automatically sets the combination of data rate, bandwidth and
modulation type if the radio is capable of supporting it

Table 9 showsthe combinations of radio bandwidth, datarates and mod-
ulation typesthat are available for subrate radios at the time of publica-
tion. Table 10 shows the combinations available for fullrate radios.

Table 9. Subrate Bandwidth vs. Modem Selection Code

Radio Configura- Data Rate(s)
Bandwidth tion Code Modulation
25 kHz Bl 64 kbps 16-QAM
C1 64 kbps 32-QAM
50 kHz Al 64 kbps QPSK
B2 128 kbps 16-QAM
100 kHz Al 64 kbps QPSK
A2 128 kbps QPSK
B3 256 kbps 16-QAM
200 kHz Al 64 kbps QPSK
A2 128 kbps QPSK
B3 256 kbps 16-QAM
B4 384 kbps 16-QAM
B5 512 kbps 16-QAM
C6 768 kbps 32-QAM
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Table 10. Fullrate Bandwidth vs. Modem Selection Code

Radio Configura- Data

Bandwidth tion Code Rate(s) Modulation

500 kHz c7 El 32-QAM

1000 kHz B7 El 16-QAM
c7 E1l 32-QAM
C8 2E1 32-QAM

2000 kHz A7 E1l QPSK
B7 El 16-QAM
B8 2E1 16-QAM
C8 2E1 32-QAM
C10 4E1 32-QAM

3.8 Transmit Clock Selection (Subrate Radios Only)

For asubrate radio, transmit clock arrangement must be set by the user.
Clocking arrangements for fullrate radios is automatically handled by
the LEDR radios.

It is essential that there be only one master clock in a subrate radio net-
work. The master clock can originate from the radio or from the Cus-
tomer Premises Equipment (CPE).

LEDR radios are capable of several different clocking modes. Refer to
Figure 14 and Figure 24 for typical system clocking arrangements.

Refer to theClock Mode screen description on Page 35 for setting the
radio transmit clocking from the front panel. Refer to the cikmode
description on Page 54 for setting the radio transmit clocking modefrom
the front panel CONSOLE Port.

NOTE: When customer premises equipment (CPE) is operated in
looped clock mode, it is recommended that the radio not be set
to line clock mode. To do so may cause the transmitting
radio’s PLL to be pulled out-of-lock, especially when oper-
ating at 4E1 datarates.
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CPE

Customer Premises LEDR Radio ) LEDR Radio Customer Premises

Equipment (CPE) Clock Source Over-the-Air RF Path Clock Source Equipment (CPE)
Internal Clock External Clock ¢ > Looped Clock External Clock
External Clock Internal Clock Looped Clock External Clock

Figure 14. EIA-530 Clocking Arrangements for
Protected (1+1) LEDR Radio Operation

4.0 INITIAL STARTUP AND
CONFIGURATION

4.1 Introduction

The radio is commonly configured to parameters provided by the cus-
tomer at the time the order was placed. Even so, there are some param-
eters that must be reviewed and set during the installation. The
following steps summarizetheinitial set-up of aLEDR radiolink. If this
isyour first installation of aLEDR radio system, it isrecommended the
equipment be setup on atest bench.

4.2 STEP 1—Power up the LEDR Radios

Thereisno primary power switch; simply connecting primary power to
the unit will start the radio operating. After a short self-test, a*“ default
screen” similar to the following appears on theradio’s LCD display:

LEDR Link
RSSI: —68 dBm

NOTE: TheLEDR radioisnormally keyed continuously, and theradio
will transmit whenever power isapplied. Ensurethereisasuit-
able load on the antenna connector before connecting power.
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4.3 STEP 2—Establish Communications with the
Radio

There are four different methods available to set radio parameters and
query theradio. They are:

* Front Panel—The front panel isintended to serve as a conve-
nient user interface for local radio management. Most, but not
all, parameters and functions are accessible from the front
panel. (See“Front Panel LCD Menu Descriptions’ on Page 32.)

* NM S(Network M anagement System)—TheNMSisusedvia
aterminal connected to the front panel CONSOLE Port. It may
be used to configure and query every manageable radio param-
eter on agiven network using the out-of-band Service Channel.
The Element Management System (EMS) may be used on the
local radio (login command) or through any remote radio in the
network using the rlogin command.

» Telnet—A standard network application protocol which pro-
vides a NM S-type interface to configure and query most radio
parameters.

* SNMP Network Management System—The SNMP agent
interface is optimized to fulfill the fault configuration, perfor-
mance and user access requirements of the LEDR radio system.
A separate manual, P/N 05-3532A01 explains SNMP in more
detail.

4.4 STEP 3—Make Initial Login to Radio

When the radio isfirst powered up, it defaults to aread-only condition.
That is, the radio parameters may be viewed, but cannot be changed. To
enable changes to radio settings, avalid user name and password must
be entered.

When the radio is shipped from the factory, it is pre-programmed with
the following temporary login credentias:

Username:SUPER
Password:SuPER

NOTE: User namesand passwords are case sensitive. Do not use punc-
tuation mark characters. Use a maximum of eight characters.

To log in from the front panel using the temporary credentials, follow
these steps:

1. Go to the Login screen and press the front panel key. The
Username screen appears with super displayed.
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CONSOLE Method

2. Pressthe key again to access the Password screen. Use the
arrow keysto scroll through the list of characters and individually
select the letters spelling out the word suPER. Press after each
character selection. (For more information on character selection
using the navigation keys, see “INITIAL STARTUP AND CON-
FIGURATION” on Page 24.)

3. When all of the characters have been entered, press again. The
screen briefly displays Login Success and returns to the Login entry
screen.

The user may now access any of the screens shown in Figure 15 with
Administrator level privileges (the highest allowable user level).

To login using atermina connected to the front panel CONSOLE Port,
follow the steps below.

1. Connect aterminal dataport or aPC’s serial port to theradio’s front
panel CONSOLE Port L]

2. Open an ANSI terminal program, such as HyperTermina ™ in the
Windows O/S. Press . The LEDR> prompt should appear on
the terminal’s display.

3. Enter login SUPER. The Password > prompt will appear.

4. Enter the password suPer. The following response appears: login:
SUPER logged in.

The user may now access any of the NMS commandslisted in Table 14
on Page 44 with Administrator level privileges (the highest allowable
user level).

4.5 STEP 4—Change the SUPER Password

The factory-programmed username and password (SUPER) is provided
to enable a System Administrator to operate a newly installed radio. It
is highly recommended that the password for super be changed as soon
as possible to maintain system security.

Follow these steps to change the factory-programmed password.

1. Login as supeR using the NM S method described above.

2. Enter the command passwd. At the next prompt, enter a new pass-
word with amaximum of eight characters. (See passwd on Page 73.)

NOTE: Passwords cannot be changed using the front panel naviga-
tion buttons.
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3. Re-enter your new password (for verification purposes). If the entry
is correct, the radio responds with user: Command Complete.

4. Set up user accounts as required beyond the factory default of
SUPER.

Create accounts, set permission levels, or delete accounts as desired
using the user command. See Page 86 for compl ete description of
user command.

NOTE: It isrecommended that userslog out when finished using the
front panel navigation keys or console terminal. This can be
done using the L. . screen on the radio, or the logout
command from aconsoleterminal as appropriate. If thereisno
key or terminal activity for 10 minutes, the radio automatically
logs out and reverts to read-only status.

4.6 STEP 5—Review Essential Operating
Parameters

Review and set the following parameters to alow data throughput and

interconnection with the network. These are radio operating frequen-

cies, data interface clocking, and data framing. Table 1 outlines these
based on each model group and configuration.

Table 11. Essential Parameters for Standalone & Protected

Model Data Interface Parameter Setting
Group
Subrate EIA-530 RF TX/RX Factory configured for customer
Frequency frequencies.
Clocking Use clkmode command
(Page 54) to match interface
equipment.
Framing Does not apply.
FT1/FE1 RF TX/RX Factory configured for customer
Frequency frequencies.
Clocking Use clkmode command
(Page 54) to match interface
equipment.
Framing Set as appropriate using fstruct

command (Page 59).

Time Slot Set as appropriate using timeslot
command (Page 84).

Line Code Set as appropriate using linecode
command (Page 66).
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Table 11. Essential Parameters for Standalone & Protected (Continued)

Model Data Interface Parameter Setting
Group
Fullrate El RF TX/RX Factory configured for customer

Frequency frequencies.

Clocking No settings are necessary. Radio
automatically detects clock and
sets mode.

Framing « Radio set to unframed (default).

* Make changes as appropriate
using fstruct command
(Page 59) to match interface
equipment.

Line Code Set as appropriate using linecode
command (Page 66).

4.7 STEP 6—Set TCP/IP Settings to Enable SNMP
and/or Telnet Management (If required)
» Theunit IP addressis factory configured with aunique address
based on the last three digits of the radio’s serial number.

* Useip command (Page 63) to change the | P address, set net-
mask, gateway and | P Port as necessary.

* Inaprotected radio, change the rdnt settings (Page 74) to match
the user-assigned | P addresses.

4.8 STEP 7—Set User Configurable Fields

Change only Many items are user configurable, to ease customer use. These
if required. include, and are not limited to the following. See the NM'S com-
mand description in the manual for more detail:

* Set user information fields using info command (Page 62)

 Set alarms and alarm mappings using the alarm command
(Page 49)

* Set event mappings using the evmap command (Page 57)

 Set alarm thresholds using the threshold command (Page 83)

* Set the SNMP community using the snmpcomm command
(Page 81)

4.9 STEP 8—Verify Radio Performance

The data performance and NM S should be verified. Use the loop-
back command (Page 69) to verify data throughpui.

4.10 STEP 9—Install the Link

Peak the antennas for maximum RSSI using the continuously
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updated rssi command (Page 80), either the front panel screen or
using the trend command (Page 86) viathe NMS.

4.11 STEP 10—Verify the Link Performance

Connect and verify the proper operation of external equipment con-
nected to the LEDR radio link.

5.0 CONFIGURATION AND CONTROL
VIA THE FRONT PANEL

Figure 9 on the following pages are a pictorial view of the front panel
menu tree. Detailed explanations of the screens are provided in
Section 5.1, Front Panel LCD Menu Descriptions.
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POWER O
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S ALARM
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S RX ALARM
O TX ALARM

O /0 ALARM

( Hardware Rev.
.l HHHHHNHA

Display Only
( ModsData rate ]

. | 32-BAM 768 kbrs

Menu Selection

( Line Code 1 (  Reframe 1 ( Pulse Share 1 ( Cable Length 1
& { 3 cons. FAS ( 9.775 [ 1-133 £t

Menu Selection

Menu Selection Menu Selection Menu Selection

(Severaely Erred

_>

L 8 sec

H RESET rs 8217 ]

Display Only

( Bit Error Rate
—® 1yt

Menu Selection

Display Only

Details Page 33
( Default Screen ]

& Rt

Display Only—This description indicates the LCD menu item is for
informational purposes only.

Menu Selection—This description indicates there are selections
available and the choices may be scrolled through using the @© @&
keys. Press the key again to save menu selection choice.

Text or Number Enter— This description indicates the entry is
alphanumeric. The @ @ keys are first used to position the cursor
over the text to be changed. Then, the key is pressed to enter
the edit mode. Use the @ @ keys to scroll through all available

characters. Press the key again to save the displayed char-
acter in displayed location.

Figure 15. Front Panel LCD Menu Navigation
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5.1 Front Panel LCD Menu Descriptions

NOTE: The menus in this section are listed in a phabetical order.

CONSOLE

Baud Rate This menu allows you to set or view the current data rate setting for the
[ 9688 ] CONSOLE Port serial interface. Refer to Figure 33 on Page 129 for
pinout information of this Port. See “OPTION 1: Uploading Firmware
viathe CONSOLE Port” on Page 94 for more information.

For the NMS command-line
equivalent, see “con” on
(B3 Page 56.

Paritu This menu allows you to set or view the current parity setting for the
[ ] CONSOLE Port serial interface. Refer to Figure 33 on Page 129 for
pinout information for this Port. Typically, thiswill be set to NONE.

None

For the NMS command-line
@ equivalent, see “con” on Page
8 56.

Default Screen

[ LEDR Link ] This menu allows you to view the default screen that appears on the
Default Screen LCD dlsplay If desired, the default screen may be changed (See
 Defau 1" on Page 33).

Diagnostics

This menu is used to start the loopback mode for testing purposes.
Loorback Remote loopback port selection isrelative to the local port. The radio
[ NORMAL C(NONE) ] link will tranglate any line mapping to select the correct physical remote
port to loop back, based on the selected local port.

When conducting RF loopback testing, see Page 69 (loopback NMS
command) for additional information.

For the NMS command-line
equivalent, see “loopback”

= Oon Page 69.

[ Built in Test ] Thismenu is used to start the loopback mode to check radio functions.
start? When conducting RF loopback testing, see Page 69 (loopback) for
important information.

For the NMS command-line

@ equivalent, see “test” on
o Page 83.
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Front Panel

Backlight
EHRBLED

) This screen provides control of the front panel LCD illumination. The
) LCD illumination may need to be enabled to view the LCD depending

on ambient lighting conditions.

([ Viewind Andle
|

1 Thisscreen alowsyou to adjust the viewing angle (top to bottom) of the
) LCD screen. The angle may need to be adjusted to compensate for the

mounting position and ambient lighting conditions of the radio. Usethe
@ ® keysto adjust the screen. Pressing saves the adjusted value
as the default setting.

Keurad Beer
ENABLED

] This screen allows the radio beeper to be disabled or enabled. The

beeper provides a short “chirp” whenever afront panel key is pressed.

Keu Rereat Wait

[ 158 ms

] Thisscreen allowsyou to set thetime delay that occurs before akey will
start repeating its function when held down.

[ Default Screen

RSSI

This screen allows you to set the default screen that appears when the
] radioisfirst turned on, or isleft idlefor morethan 10 minutes. The RSSI

screen iscommonly chosen, but any screen may be selected as a default.

G.821

LEDR Link
G.821

This menu contains radio link performance information. The G.821
] standard defines descriptive words associated with bit-error rate perfor-

mance. Refer to the ITU-T G.821 recommendations for definitions and
standards.

G.821 Status
Error Free

This display shows summary information regarding the bit-error-rate
] (BER) status of the radio.

Available
B zec

This screen shows the available seconds of the radio link. The G.821
] standard defines Available Seconds as the period of time following a

period of 10 consecutive seconds, each of which hasaBER of lessthan
1x10-3.

Unavailable
8 sec

This screen shows the unavailable seconds of theradio link. The G.821
] standard defines Unavail able Seconds as the period of time following a

period of 10 consecutive seconds, each of which has a BER of higher
than 1x10-3,

Errored
0]

This screen shows the errored seconds of theradio link. The G.821 stan-
] dard defines Errored Seconds as a one second period in which one or

more bitsarein error.
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Severelw Erred | 1hiSscreen shows the severely errored seconds of the radio link. The
[ 8 ] (.821 standard defines Severely Errored Seconds as a one second

period that has a BER higher than 1x10-3.

[ Reset G.8217 ] This screen allows the user to reset the G.821 performance monitoring
NO screens.

General

Unit ID This menu allows the Unit ID of the radio to be displayed or changed.
[ pea ] The Unit ID alowsanindividual radio to be signaled for Orderwire use.

For the NMS command-line
@ equivalent, see “unitid” on
C 5 Page 86.

Model Mumber | Thismenu displaystheradio model number. The user cannot changethe
[ LEDR 14085 ] radio type.

For the NMS command-line
@ equivalent, see “model” on

C 5 Page 71.

[ Serial Number ] This menu displays the radio serial number and matches the serial
xxxooooxxx | number on the chassis sticker. The user cannot change the radio’ s serial
number.

For the NMS command-line
@ equivalent, see “sernum” on

Page 81.

Firmuare Rev. | Thismenudisplaysthefirmwarerevision level of theinternal radio soft-
[ HHHHHHHR ] ware.

For the NMS command-line
@ equivalent, see “ver” on Page

8r.

Harduare Rev. | Thismenu displaysthe hardwarerevision level of the main PC boardin
[ XHHHHHKN ] the radio.

For the NMS command-line
equivalent, see “ver” on Page

8r.
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This screen is used to set or display the data clocking method. For syn-
chronization purposes, several different clocking schemes can be used.
See “ Transmit Clock Selection (Subrate Radios Only)” on Page 23.

IO Configuration

For the NMS command-line
@ equivalent, see “date” on

Page 56.

NOTE: For subrate models: LEDR 400S/900S/1400S
Earlier versions of the software may display the Clock Mode
as NORMAL instead of INTERNAL.

This screen is used to set or display the payload datainterface. The
available selections are E1 and T1, depending on hardware configura-
tion of the LEDR radio.

For the NMS command-line
@ equivalent, see “interface” on

Page 62.

This screen is used to set or display the Channel Associated Signaling
(CAYS) status. The available selections are Enabled and Disabled.

Thisscreenwill only befunctional in radiosfactory-equipped to support
CAS. Consult the factory if you require this service.

For the NMS command-line
equivalent, see “modem” on

- Page 72.

This screen is used to set or display the current span mapping configu-

ration. The entry consists of from 1 to 4 a pha-numeric characters spec-
ifying lineinterfaceto span mapping. Valid numbersare 1-4. Valid span
characters are a—d.

Example: Entering 1a 2b 3c 4d asserts the following:

maps line 1 to span a
mapsline2to span b
maps line 3to span ¢
mapsline 4 to span d
For the NMS command-line

@ equivalent, see “linemap” on
5 Page 66.
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Line Configuration

LINEL Thisselection will be activefor all of the screensthat follow inthe Line
Configuration menu and will be displayed in the upper right hand corner
of each screen.

[Choose Line 1 ] This screen is used to choose or display the line (1-4) that is selected.

For the NMS command-line
@ equivalent, see “linename”

on Page 67.

Frame Struct 1
FAS OWLY

This screen is used to set or display the span(s) frame structure. The
allowable selections are shown in Table 11.

Table 11. Frame Structure—Allowable Selections

T1 Operation E1 Operation

O0—FT only (Default) 0—FAS Only (Default)
1-ESF 1-FAS + BSLIP
2-ESF + PRM 2-FAS + CRC

3-SF 3-FAS + CRC + BSLIP
4-SF + JYEL 4-FAS + CAS

5-ESF + CRC 5-FAS + CAS + BSLIP
6-ESF + CRC + PRM 6—FAS + CRC + CAS

7-FAS +CRC + CAS +BSLIP

For the NMS command-line
@ equivalent, see “fstruct” on

Page 59.

AIS Generate 1 | Thisscreenisused to set or display the Alarm Indication Signal (AlS)
[ OFF ] status. It may be set to ON or OFF. When generation is enabled, fault
conditions within the link or at the line interface will cause the appro-

priate AlS signaling to occur.

For the NMS command-line
@ equivalent, see “ais” on Page

48.

RIS Forwarding 1) Thisscreenisused to set or display the Alarm Indication Signal (AlS)

[ OFF ] forwarding status. It may be set to ON or OFF. When forwarding is
enabled, AIS/RAI signaling at the line interfaces will be detected and
passed to the other end of the radio link.

For the NMS command-line
@ equivalent, see “ais” on Page

48.
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[ Line Code 1] This screenis used to set or display the linecode used by the radio. The
AMI available selections are AMI or HDB3.

For the NMS command-line
@ equivalent, see “linecode” on

5 Page 66.

[ Reframe 1] This screen is used to set or display the reframe criteria of the LEDR
3 cons. FAS radio. The setting is based on the number of errors encountered. The
available selections for T1 and E1 operation are listed in Table 12

below.
Table 12. Reframe Criteria Selections
T1 Operation E1 Operation
2 out of 4 Fbit errors (Default) 3 consecutive FAS errors (Default)
2 out of 5 Fbit errors 915 CRC errors

2 out of 6 Fbit errors

For the NMS command-line
@ equivalent, see “reframe” on
C 5 Page 76.

Thiscommand is used to select or display the pulse shape used with the
data interface cable. Table 13 below shows the available selections for
T1 and E1 operation.

Pulse Share 1
9.773

Table 13. ITU Cable Specifications

Specification
g.775 (Default)
i.431

For the NMS command-line

EI equivalent, see “line” on
> Page 65.

Cable Lensth 1) Thiscommand isused to set or display the cable length being used for
[ 1-133 ft ] the data interface. The available selections are:

1to 133 feet (Default)

133 to 266 feet

266 to 399 feet

399 to 533 feet

533 to 655 feet

For the NMS command-line

@ equivalent, see “line” on
Page 65.
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Login
Lebk LINK ) Thelogin menusallowsyoutologintotheradio’ soperating systemand
Lagin ) gain access to configuration and diagnostics functions permitted for
your assigned access level.
Username ) The username menu iswhere you specify the user name assigned by the
Adnin ) user access administrator.

For the NMS command-line
equivalent, see “login” on

Page 68.

[ Password ] The password screen iswhere you specify the password associated with
setokokokok your user name to gain accessto the login account. A maximum of eight
charactersis allowed.

For the NMS command-line
@ equivalent, see “passwd” on
> Page 73.

Logout

[ LEDR Link ] The logout menu allows you to terminate your session with the LEDR
Lodout radio. When this screen is displayed, press to finish your session.

Modem
[ Rx Lock ] This menu indicates whether the receiver demodulator has detected a
LOCKED signal, acquired the carrier, and datarate, aswell as achieved a Forward

Error Correction (FEC) lock.

[ Frea. Offset ] This screen shows the frequency offset of the LEDR radio as measured
~178 Hz in Hertz.

Corrected This menu shows how many bytes have been corrected by the radio’s
[ 8 butes ] FEC capability.

[ Uncorrectable ] This menu shows how many frames (blocks) could not be corrected by
@ blocks the radio’s FEC capability.

[ Bit Error Rate] This menu shows the current bit error rate (BER) of the LEDR radio.
{1 x 1876
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Network

IP Address This menu allows changes to the radio’s P address. The IP addressis
[ BBB-EEB-BBB-BBB] used for network connectivity. The I P address also alows new radio
software to be downloaded over-the-air.

For the NMS command-line
D equivalent, see “ip” on Page
63.

[ Netmask ] This menu allows the subnet mask to be viewed and changed. The
Bee .886.008.888 | subnet mask specifies which bits of the host IP address can be re-used
for increased network addressing efficiency.

Example: Consider an |P address in a Class C network, such as
150.215.017.009. The Class C network means that the right-most group
of numbers (009) identifies a particular host on this network. The other
three groups of numbers (150.215.017) represent the network address.

Subnetting allows the further division of the host part of the address
(right-most group of numbers) into two or more subnets. A subnet mask
of 255.255.255.127 alows half of the host portion of the IP address to
be reused to define sub-networks.

For the NMS command-line
@ equivalent, see “ip” on Page

= 63
[ Gateway ] This menu allows the Gateway | P address to be viewed or set. The
@68 .06 . 600,608 | Gateway |P address is the address of the radio that connects the radio

network to an | P network.

For the NMS command-line
equivalent, see “ip” on Page

63.

Default IP Port) Thismenu allows selection of the Default | P port for networking con-
[ Ethernet ] nectionsto the LEDR radio. The Ethernet Selection isused for cable con-
nection to aLocal AreaNetwork (LAN) or repeater viatheradio’ srear
panel ETHERNET connector.

The AIR selection is commonly used for over-the air (RF) networking
between radios, but may also be used with a back-to-back cable connec-
tion between two radios viathe radio’ srear panel ETHERNET NMS con-
nector. This type of communication uses the SNAP protocol and
requires the use of an ethernet crossover cable.

For the NMS command-line
D equivalent, see “ip” on Page
63.

MDS 05-3627A01, Rev. C LEDR Series Installation & Operation Guide 39



Microwave
Data
Systems Inc.

[ Send ODW Alert ] Thismenu allows you to “ring” the Orderwire at a specified radio site.
Refer to USING ORDERWIRE on Page 99 for instructions on using the
Orderwire.

Orderwire

For the NMS command-line
@ equivalent, see “alert” on
C 5 Page 51.

Uolume ] This screen is used to set or display the Orderwire volume. Use the
@ ® keysto adjust the screen. Pressing saves the adjusted value
asthe default setting.

['ll

For the NMS command-line
@ equivalent, see “volume” on
C 5 Page 88.

[ Uox Threshold ] This screen is used to set or display the Orderwire vox threshold (acti-
i

i vation level). Use the @ ® keysto adjust the screen. Pressing
saves the adjusted value as the default setting.

For the NMS command-line

@ equivalent, see “vox” on
C 5 Page 88.

Performance

The Performance menuitems provide diagnosticsinformation regarding
the radio. The following diagnostic parameters are available on a con-
tinuous, updating basis:

» RSSI—Received Signal Strength Indicator

+ SNR—Signal/Noise Ratio (not valid if thereisan RX Alarm)
* POUT—Power Output

* PA Temperature—Power amplifier temperature

RSSI The RSSI display indicates the strength of the radio signal being
[ -6@ dBn ] received at the radio receiver. The measurement isin dBm. Therefore,
an RSS| of -80 dBm is stronger than a—100 dBm signal.

For the NMS command-line
@ equivalent, see “rssi” on
C 5 Page 80.
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[ SHR ] The SNR display indicates the relationship of the amount of intelligence

+27 dB versus noise on the radio signal. The higher the SNR, the better the
quality of the radio signal.

For the NMS command-line
@ equivalent,see “snr” on Page

s 82

[ Power Out ] The Power Output display indicates the transmitter power output in
+38 dBm dBm. (+30 dBm isequal to 1.0 watt; +20 dBm is 100 mW.)

The power output level can be set from thisdisplay by pressing the
key, and through use of the arrow keys, increase or decrease the power
level. When the desired value is displayed, press the key to save
the setting.

For the NMS command-line
@ equivalent, see “rfout” on
C 5 Page 77.

[Pn Temrerature ] The PA Temperature display indicates the internal temperature
+37 °C (degrees Celsius) at the hottest point on the radio’ s printed circuit board
(near the power amplifier section of the radio).

For the NMS command-line

@ equivalent, see “temp” on
- Page 83.

NOTE: Itisnormal for the PA temperature to be 30 to 40° C abovethe
ambient room temperature.

Redundant

[ My Status ] Thisscreenisused to display the status of the radio currently being used.
0K “OK” isdisplayed when no problems are detected.

[ Sibling Status ] This screen is used to display the status of the “other” radio in apro-
0K tected configuration (the one not currently being used). “OK” isdis-
played when no problems are detected.

[ Active ] This screen isused to set or display whether the currently selected radio
ND isthe active unit.
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[ Mode ] This screen is used to set or display the radio’ s redundancy mode. The
1+ 1 HOT available selections are: 1+1 HOT (redundant hot standby), 1+1 WARM
(redundant warm standby) or STANDALONE (non-redundant) configura-

tion.

[ Sibling IP ] This screenisused to set or display the sibling radio’ s Internet Protocol
a0 .6e0.008.000 | (IP) address. (See note below.)

NOTE: The associated radio |P address should be programmed to the
IP address of the other radio connected to the protected
switching chassis. The associated radio IP address is used by
the redundant radio to share information between the units.
This addressis necessary for proper operation. The associated
radio IP address does not affect IP routing and forwarding,
SNMP, or Telnet.

[ Hitless ] This screen setsor displayswhether theradiois set to perform error-free
ON “hitless’” switchover in the event of an alarm condition.

[ Default Radio ] This screen displayswhether or not theradio isthe default radioin apro-
tected configuration. The default radio is determined by which oneis
connected to the top connector of the Protected Switch Chassis rear

panel. (See Figure 12 on Page 17.)

Yes

[ Switch Xour ] This screen is used to force a switchover to the non-active radio trans-
switch? ceiver. (The newly selected unit becomes the active transceiver).

Remote Status

radio.

[ Remote UnitID ] Thisscreen isused to set or display the unit identification for the remote
{honer

RF Configuration

[ Tx Fresusncy ] Thismenu is used to set or view the transmit (TX) frequency of the
radio.

For the NMS command-line
@ equivalent, see “freq” on
Page 58.
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[ Rx Freauency ] Thismenuisused to set or view the receive (RX) frequency of theradio.

For the NMS command-line

@ equivalent, see “freq” on
5 Page 58.

[ T Ked Enable ] Thismenu is used to enable (key) or disable (dekey) the transmitter or
to verify that theradio is keyed and the transmitter is active. The radio
isnormally keyed and transmitting whenever power is applied.

For the NMS command-line
@ equivalent, see “txkey” on
Page 86.

[ Bandwidth ] Thismenu displaysthe bandwidth setting of theradio. The bandwidthis

set at the factory and cannot be changed by the user. Refer to Table 9 on
Page 22 for alowable combinations of bandwidth, data rates, and mod-
ulation types.

[ Mod-Data rate ] Thismenu displaysthe modulation type and the aggregate link datarate.

32-0AM 768 kbrs ) The available modulation typesare QPSK, 16 QAM, and 32 QAM. The
datarate can be changed, but is dependent on the modulation type. See
“Bandwidths, Data Rates and Modulation Types’ on Page 22.

For the NMS command-line
@ equivalent, see “modem” on
> Page 72.

6.0 CONFIGURATION AND CONTROL
VIA THE CONSOLE PORT &

6.1 Introduction

The CONSOLE Port on the front panel provides full accessto configura-
tion and diagnostics information. It is the most common way to access
the LEDR radio for itsinitial configuration. The CONSOLE Port isan
ElA-232 connection that provides ASCII text communications to a con-
nected terminal.

Most of the commands listed on the following pages are available
through other communication channels. These include Ethernet, IP,
Telnet and the rear panel Service Channel.

Refer to I/0O Connector Pinout Information on Page 129 for connector
wiring details.

MDS 05-3627A01, Rev. C LEDR Series Installation & Operation Guide 43



JVDS]

Microwave

Data
Systems Inc.

NOTE: Itisimportant to use aterminal or termina-emulator that

supports 80 characters-per-line and 25 lines-per-screen. The
display will be distorted if terminalswith different line charac-
teristics are used.

6.2 Initial Connection to the CONSOLE Port

. Connect aterminal to the front panel DB-9 connector labeled L.

. Open an ANSI terminal application on the terminal. (If using the
Windows operating system, a HyperTerminal session can be started
by selecting Programs>>Accessories>>HyperTerminal.)

Press afew times. When communications are established
with the radio, an LEDR> text prompt appears on the terminal screen.

Type login <your username> (OF rlogin <your username> fOr remote
access) and press . At the password> prompt, type your pass-
word (Eight characters maximum; case sensitive).

5. You now have access to the command line interface. It can be used

to configure and query the radio parameters and setup information.
The available commands can be listed on the display by typing help
at the LEDR> prompt, then .

6.3 NMS Commands

Onceyou are successfully logged in, the Network Management System
(NMS) commands shown in Table 14 are avail able at the command line
prompt (LEDR>) NOTE: Some commands are model and/or feature spe-
cific. (See Table 15 on Page 48 for Interface icons.)

Table 14. NMS Commands

Command Description Summary Details

? Displays the available NMS commands. May also ~ Page 48
be entered after any other command to obtain
context sensitive help. (Note: the word help may
be entered in place of ?).

ais Echoes/enables/disables Alarm Indication Signal  Page 48
(AIS) generation and Remote Alarm Indication
(RAI) detection, AIS and RAI Signal (RAIS)
forwarding on given span(s).

alarm Provides control of alarm outputs and displays Page 49
state of alarm inputs.

alert Sends an alert sound to the specified radio Page 51

arp Set/display ARP Setting of Ethernet Port Page 51

ber Bit-Error Rate report for the RF link. Page 51
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Table 14. NMS Commands (Continued)

Command Description Summary Details
bert Bit-Error Rate test of data interface Page 52
boot Displays the active image (firmware) or reboots Page 54
the radio with a specified firmware image
buzzer Briefly sounds the radio’s piezo buzzer to testits ~ Page 54
operation
clkmode Set/display data clocking mode Page 54
coffset Displays modem carrier frequency offset in Hz Page 55
con Set/display CONSOLE Port communications Page 56
parameters
config Used to get or send a radio configuration file Page 56
date Set/display current date Page 56
dtren Set/display DTR enable Page 57
ethernet Displays Ethernet address Page 57
events Event log commands Page 57
evmap Set/display alarm port and alarm LED settings Page 57
fec Display corrected and Uncorrectable FEC errors Page 58
freq Set/display operating frequencies Page 58
fset Display absolute frequency limits Page 59
fstruct Set/display current span(s) frame structure Page 59
0821 Show/Reset G.821 information Page 60
group Set/display network group Page 60
help Displays the available NMS commands. May also ~ Page 48

be entered after any other command to obtain
context sensitive help. (Note: A question mark (?)
may be entered in place of help).

http Check or boot the internal HTTP/IP server Page 61
icopy Firmware image copy Page 61
idlepat Set/display timeslot idle pattern Page 61
info Set/display radio/owner information Page 62
interface Set/display the payload data interface Page 62
interleave Set/display interleave depth Page 63
ip Set/display the radio’s IP configuration Page 63
iverify Firmware image verify Page 64
Icd Tests radio’s front panel LCD display Page 64
led Tests radio’s front panel LEDs Page 64
line Set/display pulse shape settings Page 65
linecode Set/display the linecode used by span(s) Page 66
linerr Show/enable/clear line errors Page 67
linemap Set/display current linemapping configuration Page 66
linename Set/display names for line interfaces Page 67
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Table 14. NMS Commands (Continued)

Command Description Summary Details

log View, sort, clear, send event log information Page 68
login Console user level access Page 68
logout Console user exit Page 69
loopback Set/display loopback modes Page 69
model Display radio model number Page 71
modem Set/display radio modulation type and data rate Page 72
network Display radios in the network Page 73
passwd Sets new user password (8 characters max.) Page 73
ping Test link to IP address on network Page 73
pll Displays Phase Lock Loop status Page 74
pmmode Enables/disables modem modulator power Page 74

measurement mode (on/off)
rdnt Set/display redundant operating configuration Page 74
reframe Set/display the reframe criteria Page 76
reprogram Reprograms radio software Page 76
rfocal Set/display RF power output calibration sequence Page 76
rfout Displays transmit power Page 77
rlogin Log in to remote radio Page 77
route Add/delete/modify IP routing table entries Page 78
rssi Displays received signal strength Page 80
rssical Set/display RSSI calibration table Page 80
rxlock Displays current modem lock status Page 81
sabytes Echo/set sa bytes in E1 multi-frame Page 81
sernum Displays radio serial number Page 81
snmpcomm Set/display SNMP community names Page 81
snr Displays signal to noise ratio Page 82
status Displays performance and configuration data Page 82
svch Set/display Service Channel configuration Page 82
telnetd Displays or kills (terminates) Telnet session(s) Page 82
temp Displays PA temperature Page 83
test Runs self-test of LEDR hardware Page 83
threshold Set/display performance degradation threshold(s) Page 83
time Set/display system time Page 84
timeslot Selects which timeslots to transmit for a span(s). Page 84
Default action is to enable.

trapfilter Set/display which events cause SNMP traps Page 85
trapmgr Set/display the trap manager IP address Page 85
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Table 14. NMS Commands (Continued)

Command Description Summary Details

trend Displays continuously updated readings of: RSSI,  Page 86
radio temperature, RF output, signal-to-noise
ratio, and FEC errors (corrected and
uncorrectable)

txkey Key or unkey radio Page 86
unitid Displays the three-digit unit identification Page 86
uptime Displays how long the radio has been operating Page 86
user Administration tool for adding, modifying or Page 86
deleting user accounts
ver Displays software version Page 87
volume Set/display orderwire handset volume Page 88
VOX Set/display orderwire VOX threshold Page 88
who Displays the currently logged in radio Page 89
users/accounts

NOTE: TheNMS commands listed in thismanual show the full set of
commands from all radio versions. Different hardware config-
urations may have fewer selections.

6.4 Command Detailed Descriptions

Introduction

The following commands are available through the CONSOLE Port.
These commandsall require the Enter or Return key be pressed after the
command.

The following conventions are used to help describe the usage of the
commands.

Square brackets[ ] contain subcommandsthat may or may not be
needed as part of the desired command. If thereis more than one
possible subcommand a vertical line | separates the commands
within the square brackets. A subcommand is an optional exten-
sion of the command and changes the basic command.

Angle brackets <> contain arguments. The arguments are values
needed to carry out the command such as afrequency value or
option.

Some commands are limited to use in certain radio models or configu-
rations. These include subrate and fullrate. One or more of the symbols
aslisted in Table 15 will identify these commands.
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? or help

ais

T T
m
[/ E

Table 15. Symbols for Interface-Specific Commands

Symbol Interface/Group
530 EIA-530
FT1 Fractional-T1/G.703
Fractional-E1/G.703
E1/G.703
Help
Usage: help

This command returns alist of currently available commands. In addi-
tion, entering help as a subcommand before or after acommand returns
usage information regarding the command. A2 (question mark) can be
also be used to invoke help.

Command Example:

rssi help [ENTER

Returns:

Usage: command [subcommand] <argument>

Alarm Indication Signal

Usage: ais [linelist] [-g <on|off>] [-f <on|off>]

This command enables or disables alarm signal generation [-g] and for-
warding [-f] on specified EL/T1 interface lines. When generation is
enabled, fault conditionswithinthelink or at thelineinterfacewill cause
the appropriate AIS/RAI signaling to occur. When forwarding is
enabled, AIS'RAI signaling at the line interfaces will be detected and
passed to the other end of the link.

Command Example:
ais -fon -g on

Returns:

AIS on RAl on

NOTE: For protected configurations and full-rate radios, disable the
alarm generation through the use of the ais -g off command.
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Background on AlS command:

In fractional operation, the radio extractsthe required timeslots and data
at the input to alink, and reconstructs the full frame at the output end.
The AIS <-g (generation)> command, when enabled, alowsthe radio to
override the frame reconstruction process in order to generate a proper
all-onesalarm signal. For example, modem loss of synchronization will
cause all-ones to be transmitted from the active G.703 ports. When

AlS <-g is disabled, the output will consist of aframed signal with
al-onesin the active timeslots. In Fractional operation, AIS generation
also creates ayellow alarm/RAI back to the defective source when a
problemisfound at theinput. In FE1 mode, when Ais <-g isenabled, loss
of Multi-Framing Alignment Sequence (MFAYS) at thelinereceiver will
generate aMulti-frame Yellow Alarm (MY EL) or Multi-frame Remote
Alarm Indication (MRAI) at the line transmitter.

AlS < (forwarding)> IS the act of detecting a condition at the input and
causing an appropriate response at the other end. For example, with for-
warding enabled, an all-ones signal applied at one end causesall-onesto
be output at the other. A Remote Alarm Indication (RAI) applied will
likewise appear at the opposite end. Disabling the forwarding function
limits the presentation of alarm signaling to the active timeslots at the
remote end. It isrecommended that the ais -f on Or ais --g on command be
used for Fractional operation, to enable alarm generation and for-
warding.

In full-rate modes, the radio will always output AIS when the unit is
unlocked—received radio signal islost. When the modem islocked, and
theinput isremoved from one end, you will get all-zeros at the other end
unless AlS generation isenabled. Y ellow alarms/RAI are not generated
in the full-rate LEDR radio models; however AlS and RAI forwarding
are available. It may be desirable to have alarms generated (ais -g on) in
full rate models, depending on the user's requirements as outlined in the
next paragraph.

Since the generation and forwarding operations require use of the Ser-
vice Channel, the AIS/RAI response times are on the order of afew sec-
onds. Generation and forwarding can be very helpful in correcting
problemswith the network when they arise. However, in systemswhere
the response time is critical, these modes should be disabled: In frac-
tional mode, enter ais -f off -g off. In full-rate mode, enter ais -g off.

Alarm 1/O
Usagei alarm [in|out] [1-4]all] [subcommand] [arguments]

Thiscommand isused to control the four (4) external alarm contactsand
to display the state of the four (4) external alarm inputs.

Outputs (Relays)—Alarm outputs may be directly driven to a
state, or be mapped to, internal events viathe evmap command
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(Page 57). When mapped to events, the active level may repro-
grammed to be either active-open or active-closed. Active means
that an event is mapped to an external alarm output that is currently
active. (See“Alarm 1/O” on Page 20 for electrical parameters and
typical examples of alarm usage.)

I nputs—Alarm inputs are used to generate eventsin the event log
and also generate SNMP traps if so programmed by the eventsfilter
command. They may be directly read viathe alarm command, as
well. They may aso have their active level set to be either active
high or low. (alarm active high; alarm active low)

Naming—TFinally, both inputs and outputs may be named by users
to allow for easy identification. For example, “FireAlarm” could be
used as the name for Alarm Input 1. Traps are sent with this name
so that users may more easily identify the source of the alarm.

Subcommands;

active [open|closed]—Set alarm input/outputs active state.

set [open|closed] —L atch alarm outputs to one state to ignore events
which are assigned to them.

name [name_string]—Create auser defined “name” for each alarm. 16
characters maximum, no spaces, hot compatible with “all”.

Command Example #1.

alarm in all

Returns:

alarm Active Current
alarm Type # Nane Level Readi ng
alarm ——=—=== = o= ——=—=== ———=—=—==
alarm Input 1 Alarmnputl cl osed open
alarm Input 2 Alarmn nput?2 cl osed open
al arm [nput 3 Alarm nput3 cl osed open
alarm Input 4 Alarmnput4d cl osed open
Command Example #2:

alarm out 2 set closed

Returns:

alarm Active Current
alarm Type # Narme Level Readi ng
alarm =

alarm CQutput 2 Al arnCutput?2 cl osed closed

Command Example #3:

alarmin 3

Returns:
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alarm Active Current
alarm Type # Narme Level Readi ng
alarm =

alarm | nput 3 Alarmnput3 cl osed open

Alert another LEDR Radio

Usage: alert <3 digit unit ID>all

This command is used to sound the alert buzzer on another radio. This
function alows you to signal aradio and aert someone that the Order-
wire handset should be picked up.

Thethree-digit number following the command indicates the unit ID of
the radio that will be signaled. Radios available for signaling can be
determined by issuing the network command. See “USING ORDER-
WIRE" on Page 99 for more information.

Address Resolution Protocol (ARP) Setting of Ethernet Port
Usage: arp [-a | -s [ip address] | -d [ip address]

-a View the ARPtable

-s Add the IP address to the ARP table. The radio will proxy ARP
for any addresses that are added

-d delete the IP address from the ARP table

This command displays the contents of the radio’s ARP table, which is
alisting of IP addresses of which theradio isaware. It can also be con-
figured to “ spoof,” or proxy, for other (non-LEDR radio) devices that
are managed using theradio’ s out-of-band Service Channel and directly
connected at some point to aradio’s Ethernet port, or to acommon hub
withaLEDR radio. In other words, the radio network can be configured
to allow seamless integration of other |P-manageable devices by
responding to ARP requests and/forwarding | P traffic directed to those
devices.

See the route command on Page 78 for information on other necessary
configuration steps to allow for IP connectivity to LEDR radios and
associated devices using the radio’ s network-management channel.

Bit-Error Rate of the RF Link
Usage: ber

This command displays pre-FEC and post-FEC Bit-Error Rate (BER)
between the LEDR radiosin the first link.

NOTE: The BER measurement limit is 1E-8. For more reliable infor-
mation on the link-error rate, use the g821 demod command.
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bert Bit-Error Rate Test of Data Interface
Usage: bert [linelist] [-e [pattern] | -d | -i [error] | -Ip | -le | stats ]
bert is used for diagnostic purposes by causing the selected line of the
FT1/EL interface port lines to output a user-sel ectable pseudo-random
bit sequence, either framed or unframed. Thiscommand also allowsthe
user to measure the bit error rate, number of errors, etc. This command
testsall TI/EL timeslots without regard to the timesl ot command’ s con-
figuration.
linelist—List of local line interfaces. Can be single line number or line-
name (seelinename command), commarseparated list of line numbers or
linenames, arange of line numbers (for example: 1-4), or if linelist iSnot
given, al lineswill be tested.
NOTE: The hyphen is part of the argument string and must be included
for the command to function.
Subcommands:
Control—
-e Enable bert generation/monitoring for line(s)
Can be immediately followed by the test pattern index value
(See -Ip below). If noneisincluded in the command, the
last-used pattern will be implemented.
-d Disable bert generation/monitoring for line(s)
- Inject error. Index specifying type of error to inject. If no error
is specified, last error selected is used.
Reference—
-p List available pseudo-random bit patterns
(See Table 16 on Page 52 for options.)
-le List available errorsto inject
(See Table 17 on Page 53 for options.)
stats Display bert statistics
Table 16. Pseudo-Random Bit Patterns
Index Description Data
Inversion
0 Unframed 2711 (Factory Default) No
1 Unframed 215 Yes
2 Unframed 220 No
3 Unframed 2723 Yes
4 Unframed 2711 with 7 zero limit No
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Table 16. Pseudo-Random Bit Patterns

Index Description Data
Inversion

5 Unframed 2”15 with 7 zero limit No

6 Unframed 2”20 with 14 zero limit No
(QRSS/QRS/QRTS)

7 Unframed 2723 with 14 zero limit (non-standard) No

8 Framed 2”11 No
Framed 2"15 Yes

10 Framed 220 No

11 Framed 223 Yes

12 Framed 2”11 with 7 zero limit No

13 Framed 2715 with 7 zero limit No

14 Framed 2”20 with 14 zero limit No
(QRSS/QRS/QRTS)

15 Framed 223 with 14 zero limit (non-standard) No

Table 17. Errors to Inject

Index Description

1 CAS multiframe (MAS) pattern error (E1 only)

2 Fs (T1) or MFAS (E1)

3 PRBS error

4 Change of frame alignment, 1 bit minus

5 Change of frame alignment, E1, 1 bit plus

6 CRC6 for T1, CRC4 for E1

7 Frame bit error...Ft, FPS, or FAS bit error depending on current
framer mode

8 Linecode violation

Background on BERT command:

The bit error-rate test command, bert, is used to evaluate the link
between the LEDR datainterface and the customer premises equipment
(CPE). When used, the LEDR radio will send atest pattern out of the
LEDR FTLVEL DatalInterface lines towards the CPE while simulta-
neously attempting to receive the same pattern back from the CPE. For
example, you can loopback the CPE’s external data device' s 1/O, then
issue abert command to the LEDR radio to check the integrity of the
wire connection. The test pattern can be user-selectable. (See bert com-
mand Options above for further information.)

NOTE: Thebert command will not test or evaluate the integrity of the
LEDR radio link. (See“BENCH TESTING OF RADIOS’ on
Page 124 for further information.)
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boot

buzzer

clkmode

530

NOTE: When operating FT1 or FE1 interfaces, thiscommand tests all
T1/E1 timeslots without regard to the timesl ot command’s
configuration.

Boot from Active/Archive Software

Usage: boot [<1]2|-s|-0>]

This command is used to view or change the radio’ s active software
image. If boot isentered alone, the currently activefirmwareimage (1 or
2) isdisplayed. A selection of 1 or 2 after the command (e.g., boot 2) ini-
tiates areboot from that image. (A message appearsto confirm that you
wish to reboot the radio firmware.) Upon reboot, the radio and all radio
functionsarerestarted in amanner similar to turning the radio power off
and then on again. Theradio istaken out of serviceuntil it re-initializes,
and the link loses synchronization until the reboot process completes
and the demodulators at both ends reacquire the radio signals.

A choice of softwareimagesallowsbooting an alternate version of radio
software. The ability to have two radio-resident software images allows
radio software reprogramming over-the-air and the ability to restore
operation to the original software if required.

Subcommands:

1 Boot from Image 1
2 Boot from Image 2
-s Boot from the active (same) image

-0 Boot from the inactive (other) image
Buzzer
Usage: buzzer

This command briefly sounds the radio’ s piezo buzzer for testing. It
should be used only from the CONSOLE Port.

Example Response:

buzzer: Starting test
buzzer: Test complete

Clock Mode (Subrate Radios Only)

Usage: clkmode [<internal|exttx|looped|extdce>]

This command displays or sets the source of the radio’ s transmit clock.
For synchronization purposes, several different clocking schemes can
be used. See“ Transmit Clock Selection (Subrate Radios Only)” on

Page 23.
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internal—Internal oscillator sources TC; RC derived fromfar end
of radio link (default).

exttx—ET C accepted from external equipment on EIA-530inter-
face; RC derived from far end of radio link.

looped—Recovered RF (RX) clock; TC is synchronized to RC;
RCisderived fromfar end of radiolink. Note: Do not uselooped
clocks at both ends of any radio link.

extdce—ETC and ERC are accepted as inputs on the EIA-530
interface.

Subcommands;

NOTE: Earlier versions of the software may display the Clock Mode
as NORMAL instead of INTERNAL.

Firmware Version 2.4.0 and L ater — Use the clkmode command to
determine which port has been selected to drive the timing at the inter-
face.

FirmwareVersion 2.3.1 and Earlier — This command allows the var-
ious possible clock sourcesto be prioritized. Astiming sources become
available, the highest-priority source will be chosen by the system. If
attaching to the network or equipment that provides timing, auniversal
form of the command would be cikmode 1 2 3 4 internal. If attaching to
equipment that will provide looped-back timing, auniversal form of the
command would be cikmode remote internal. If both ends of the link pro-
vide looped timing, the internal clock source should be selected at one
end by entering clkmode internal. Note that at least one end of the link
should have either network or internal timing selected.

NOTE: Firmware versions 2.3.1 and earlier, require that this parameter
be properly configured for correct operation of the link. More recent
firmware versions do not require that thisitem be manually configured.
However, the clkmode command may still be used to determine which
port is being used to drive the timing.

Firmware Version 3.0.0 and L ater— The cikmode command applies
only to the EIA-530 interface.

Carrier Offset of Radio Modem
Usage: coffset

This command displays the Modem Carrier Frequency Offset.
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Console port configuration on LEDR front panel

Usage: con (baud [300]1200|2400|4800|9600|19200|38400|115200]) (parity
[none|even|odd])

This command sets or displays the CONSOLE Port’ s operating parame-
ters. The CONSOLE Port datarate is set or displayed using the baud sub-
command. The parity is set or displayed using the parity subcommand.

The default setting is 9600 bps, no parity, 8 data bits and 1 stop bit.

Configuration
Usagei config [get|send|getall] [filename|console] [hostIP]
This command is used to get or send aradio configuration file.

The radio stores its configuration datain a file that you can download
using the config send command. The output can be directed to afileor to
the NM S window, either in a Telnet session or aserial NMS session.
The config send command allows sending the configuration file over the
Ethernet management channel and storing it on a PC running a TFTP
server.

Subcommands:;

send—Upload entireradio configuration fileto host (includesall
radio-specific data)

get—Download radio configuration file from host (DOES NOT
download radio-specific data)

getall—Download entire radio configuration file from host
(including all radio-specific data)

Radio-specific dataincludes | P address, network settings, frequencies,
target power thresholds, calibration data, and I P routing table.

Command Example: config send config.txt 192.168.1.14

This sends the configuration file to a TFTP server running on host
192.168.1.14 and stores it as afile called config.txt.

Date
Usage: date [MM/DD/YYYY]

This command sets or displays the date and time of theradio’ s internal
real-time clock. The real time clock operates from an internal lithium
battery soitisrunning evenif theradio hasno DC power connected. The
dateformat may also be set or displayed from this screen for one of three
formats. U.S., European, or generic.

Thereal time clock isfully compliant with year 2000 standards.
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Subcommands: date format [<1-3>]

Date Format 1: mm/dd/yyyy (All numbers)
Date Format 2: dd/mm/yyyy (All numbers)
Date Format 3. dd-MON-yyyy (English abbreviation of month)

Example Response: date: 07-JUN-1999 08:11:30

DTR Handshaking

Usage: dtren [<on|off>]

Thedtren command setsor displaysthe status of the DTR (handshaking)
input.

Example Response: dtren: on
Ethernet Port’s Hardware Address

Usage: ethernet

This command displays the fixed hardware address of theradio’s
Ethernet port. Thisaddressis globally unique; it is assigned at the fac-
tory and cannot be changed.

Events

Usage: events [subcommand] [<arguments>]
Subcommands: pending
filter [event#] [count]
init
desc [<event#>]

This command allows viewing the pending events (pending), Sup-
pressing the notification of particular events (filter), initializing events
processing (init) and display of event descriptions (desc). To turn off log-
ging (notification in the event log) for a particular event, the filter count
value should be set to zero.

Events 135-138 are remote alarm in [1-4], respectively, which reflects the
event state of thealarm in [1-4] of the remote-located radio at the other end
of the RF link.

Example Response:

events {events}: -DEMOD_ACQUISITION (Event #27)
events: Event#0 Filter count=1

events {init}: The event log has been re-initialized
events {desc}: Event#40 Description-
102_DIG_REM_LPBACK

Event Mapping (for Alarm Output and LEDS)

MDS 05-3627A01, Rev. C

LEDR Series Installation & Operation Guide 57



JVDS]

fec

freq

Microwave

Data
Systems Inc.

Usage: evmap [subcommand] [event #] [arguments]

This command sets or displays which radio system events cause alarm
indications on the front panel LEDs or the rear panel ALARM 1/O con-
nector. The user can rename the alarm events, but they cannot be
deleted, nor can new ones be created.

The subcommands specify which output will be asserted (led or aout)
upon occurrence of an event #. Multiple outputs can be specified with
spaces between them. The dump option allows determining the current
event mapping for all of the events or, optionally, a specified numeric
range of events.

Events 135-138 are remote alarm in [1-4], respectively, which reflects the
event state of thealarm in [1-4] of the remote-located radio at the other end
of the RF link. Use the event filter counter to enable each particular
event. Use evmap and map to alarm output contact when necessary.

Subcommands:

led [ioalarm|txalarm|rxalarm|alarm|none]—M aps front panel LED(S)
to an event.

aout [none|1|2|3]4]—Maps an aarm output(s) to an event.

dump [<range>]—Display the LED and alarm output mappings
for al events.

Example Response:  evmap: Event #0 LED alarm
evmap: Event #0 Alarm Output NONE

See Figure 8 for reference to the Front Panel LEDs. Refer to Alarm—
Rear Panel on Page 131 for the pinouts of the ALARM 1/0 connector and
Disabling the Front Panel Alarm LED for Unused E1 Option Portson
Page 89 for further information.

Forward Error Correction Statistics

Usage: [fec <clear>]

This command displays corrected bytes and uncorrectable FEC block
errors.

Example Response:  fec: 1812992 Correctable Bytes
fec: 2 Uncorrectable Blocks

Frequency (of TX & RX Channel)
Usage: freq [<tx|rx>] [<freq>] [<freq>]
This command sets or displays the transmit and receive frequency.

Example Response:  freq {TxFreq}: 942175000 Hz
freq {RxFreq}: 944175000 Hz
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Frequency Setting

Usage: fset [<min freq>] [<max freq>]

This command sets the absolute frequency limits of the transmitter and
receiver.

Example Response  fset {Tx MinFreq}: 1350000000 Hz
fset {Tx MaxFreq}: 1535000000 Hz
fset {Rx MinFreq}: 1350000000 Hz
fset {Rx MaxFreq}: 1535000000 Hz

Frame Structure
Usage: fstruct [linelist] [mode <0-7|none>]

Thiscommand is used to set or display the span(s) frame structure. The
linelist] variable represents alist of line interfaces. This entry can be
either asingle line number or line name (see linename command), a
comma-separated list of line numbers or line names, arange of line
numbers (i.e., 1-4), or if linelist isnot given all lines.

In general, this parameter should be configured to match the frame
structure used by the customer premises equipment. The fstruct com-
mand also controls the generation of performance report messagesin
ESF modes. In E1 radios, an unframed mode is available by issuing the
command fstruct mode 8.

In Fractional-E1 modetimeslot O isalways sent, and for fstruct modes 4
through 7, timeslot 16 must be added to the payload list for proper oper-
ation.

Table 18 showsalist of linemodevauesfor Tl interfacesand Table 19
for E1 interfaces.

Table 18. T1 Frame’s Line Mode Values

Value  Mode
0 FT only (default)
ESF
ESF + PRM
SF
SF + JYEL
ESF + CRC
ESF + CRC +PRM

OO |~ |W|IN|F
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Table 19. E1 Frame’s Line Mode Values

Value Mode
0 FAS only (default)
FAS + BSLIP
FAS + CRC
FAS + CRC + BSLIP
FAS + CAS
FAS + CAS + BSLIP
FAS + CRC + CAS
FAS + CRC + CAS + BSLIP

O |IN[O|O || W[IN|PF

Raw, unframed, transparent mode.

G.821 Information

Usage: demod iol|io2]io3lio4|all [cIr]

This command is used to show or reset the radio’s G.821 information.

The LEDR family of radios support the I TU G.821 recommendation for
display of four categories of statistical availability information: avail-
able seconds, errored seconds, severely errored seconds, and unavail-
able seconds.

Example Response:  Demodulator: ERROR FREE
Savail: 1036
Sunavail: 0
ES: 0
SES: 0

Group Number in LEDR System

Usage: Group [<0-99>]

This command sets or displays the network group in which theradio is
operating.

Example Response: group: 1

In atypical system, all the radios would operate in the same group,
allowing the flow of network-management and orderwire activity
between radios and from one radio link to any other in the system. At a
repeater site, all radios must be set to the same “ group number” (and not
group zero) for this flow of information to take place. Setting group
numbers differently in repeater systems isolates links from each other
from a network-management perspective, allowing segmenting net-
works and controlling the flow of network-management information.
Acrossaradio link, groups can differ from each other; only radios phys-
ically connected by Ethernet cables to each other or to the same hub
must have the same group number to intercommunicate.
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Setting aradio’ sgroup to zero prohibitsall network management traffic
from flowing to and from that radio’ s Ethernet port.

Help for Users

Usage: help

Thiscommand can be used alone, tolist all available commands, or with
a specific command, to provide syntax assistance. Entering help before
or after acommand will display the usage and possi ble subcommands of
the command. The character?> may also be used to obtain help.

HTTP Server in LEDR Radio

Usage: http

Displays the status of the radio’sinternal HTTP server accessible
through the radio’s ETHERNET Port. The HT TP server supports
browser-based management. Use the http command by itself to verify
the server isrunning and http start command to reboot the server.

Image Copy

Usage: icopy [<app|dspl|fpgalscripts>]

Thiscommand is used to copy the active software image to the inactive
software image.

Each radio storestwo independent firmwarefilesthat control theradio’s
operation. The radio uses one of the files as the active software, which
isrunning. The other software file isinactive and is not running. The
ability to have two firmware images allowsfirmware reprogramming to
be done over-the-air and provides the ability to restore operation to the
original softwareif required. Theicopy command allows copying al, or
aselected subset, of theregions of the activeimageto theinactiveimage
area. Thisistypicaly used to update the inactive image after loading
new firmware and rebooting the radio from the new image.

To view or change the active firmware image see “boot” on Page 54.

Idle Pattern
Usage: idlepat [<linelist>] [slots <slotlist>] <pattern>

This command is used to set or display the bit-pattern used in the idle
timeslots. Some equipment requires a particular pattern. To set the bits
to all ones, use the command idiepat ff. TO Set the bitsto azero followed
by seven ones, usethe command idiepat 7. Thiscommand does not apply
to subrate models.
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Argument Definitions:

linelist—Represents alist of line interfaces. It can consist of asingle
line number or linename, a comma separated list of line num-
bers or line names, arange of line numbers (i.e., 1-4) or, if
linelist isnot given, all lines. See Table 18 on Page 59 for alist
of line numbers.

slotlist—A list of timeslots consisting of a single slot number,
comma separated list of slot numbers, or arange of slot num-
bers (i.e., 2-8).

pattern—A 2 hex digit value (default valueis 17).

info Information as Selected by User

Usage: info [<owner|description|contact|name|location>] [<string>]
info clear [<owner|description|contact|name|location>]

This command is used to program information into (or clear it from)
radio memory that is particular to theradio site or installation. Theinfor-
mation is intended for identification and memorandum needs.

Fivetext fields are provided. The owner’s name string is limited to 10
characters. The description, contact, location, and name text fields are
limited to 254 characters. Any standard, printable ASCII characters are
allowed. The description field is programmed at the factory and is not
user-definable.

To display the owner’s name text field enter info owner. To display the

contact information enter info contact. To display the name information
enter info name. To display the location information enter info location. TO
display all the parameters enter info.

To change the info text, enter text after info owner or other info field

name.
interface Interface for User Data
530 Usage: interface [e1]t1]530]
FT1
Thiscommand is used to set or display the payload datainterface. If an
optional datainterface board isinstalled, the user may select between
the T1 or E1 interface modes. The system will recommend areboot and

provide a prompt to do so.

Example Response:

interface {Line}: el
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NOTE: 1EL1 through 4E1 datarates are not supported when using the
ElIA-530 interface. The maximum EIA-530 datarate is 768
kbps.

Interleave
Usage: interleave [1-12]

This command is used to set or display the interleave depth. Range:
1-12. Default: 12. (Actual valuesarel, 2, 3,4, 6 and 12.) Theinterleave
setting must match at both ends of aradio link, or the link cannot syn-
chronize regardless of any other radio settings or signal strength. Larger
interleave settings cause longer link latency; in latency-sensitive appli-
cations, interleave value should be reduced to as small avalue asis pos-
sible while maintaining good link performance (See the g821 demod
command).

Example Response:

interleave: 1

Background:

Indigital communications, interference often occursin the form of short
noise bursts. These bursts normally corrupt a series of consecutive bits.

Interleaving isadigital algorithm that allows Forward Error Correction
(FEC) to better handle bursts of noise. Interleaving reorders the data so
that the symbols that would normally be neighborsin agiven block are
spread among multiple blocks. FEC works on a block of data of a spe-
cific size and can properly correct errors aslong as the number of errors
is small enough. With interleaving, the number of errors that occur
within asingle block is reduced, thereby allowing the FEC to more
effectively correct burst errors.

Thevalue of theinterleaver function should not be changed unlessthere
arelatency limitations for theradio link. If low latency isrequired, then
the interleave can be changed, but the ability to correct for theinfluence
of burst-noise on the BER will be reduced.

Internet Protocol Settings

Usage: ip [subcommand] [<argument>]
Subcommands:

address [x.x.x.X]
netmask [x.X.x.x]
gateway [x.X.x.X]
IP port [ETH|AIR]
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iverify

lcd

led

Thiscommand sets or displaysthe Internet Protocol (IP) settingsfor the
LEDR radio. The subcommands allow you to set the |P address, |P net-
mask, | P gateway, Or IP port. The port setting determines whether |P com-
munication to and from a particular radio occurs over the radio link or
viaaPC (or other networked device, such asarouter) directly connected
totheradio’ SETHERNET port. See* Network” on Page 39 for additional
information.

Example Response: 1P Address: 10.2.142.143
IP Netmask: 255.255.0.0
IP Gateway: 0.0.0.0
IP Port: ETH
Image Integrity Verification
Usage: iverify [image <1|2>] [<app|dsp|fpgalscripts>]

This command is used to determine the data integrity of the two firm-
ware image files that reside in the radio. (See also icopy, above.)

Example Response:

iverify: Image has been verified
Liquid Crystal Display Test
Usage: Icd [<on|off|restore>]

This command starts a two-part test of the radio’s front panel LCD.
Whencd isfirst entered, the display should appear with all blocks black.
When the key is pressed, the screen should change to com-
pletely blank.

Light Emitting Diodes (LEDs on Front Panel)
Usage: led [<alarm|rxalarm|txalarm|ioalarm|all|restore>] [<on|off>]

This command is used to test the front panel LEDs. If no argument is
given, al front panel LEDs (except POWER) should flash in sequence.
Press Control-C to end the test. (See " Disabling the Front Panel Alarm
LED for Unused E1 Option Ports” on Page 89 for further information.)

Command Example:

led alarm on

Returns:

led: Alarm LED ON
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Attributes of lines (cables) used with the LEDR’s T1 or E1 Interface.

Thiscommand is used to set or display theinternal pulse template selec-
tion used by the LEDR interface to compensate for signal distortion cre-
ated by various lengths and types of interface cables.

Thelinelist] variable represents alist of line interfaces. It can consist of
asingle line number or line name, a comma-separated list of line num-
bersor line names, arange of line numbers(i.e., 1-4), or if linelist isnot
given all lineswill be displayed. See Table 18 on Page 59 for alist of
line numbers.

Usage For T1.: line [linelist] [cable length<0-4>] [spec]

T1 interfaces require setting of a minimum of two variables: cable
length and I TU cabl e specification. Table 20 show specification options
and Table 21 thelists values used for various lengths of standard 100 Q
twisted pair cables.

Table 20. ITU cable Specifications—Subcommand [spec]

Specification
g.775 (Default)
i.431

Table 21. T1 Cable Length Values—Subcommand [cable length]

Value Line Length (Meters) Line Length (Feet)
0 0.3 to 40 (Default) 1 to 133 feet (Default)
1 40 to 81 133 to 266 feet
2 81to 122 266 to 399 feet
3 122 to 163 399 to 533 feet
4 163 to 200 533 to 655 feet
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Usage For E1. line [linelist] [spec]
The only cable specification needed for E1 isthe ITU cable type.

Table 22 lists values used for various specifications for standard 120 Q
ITU-T G.703 cables.

Table 22. E1 Cable Specifications—Subcommand [spec]

Specification
g.775 (Default)
i.431

Command Example:

LEDR> line

Returns:

line {LINE1} {cable}: ITU-T G.703 120 Q Twisted Pair
{spec}:i.431

line {LINE2} {cable}: ITU-T G.703 120 Q Twisted Pair
{spec}: g.775

line {LINE3} {cable}: ITU-T G.703 120 Q Twisted Pair
{spec}: g.775

line {LINE4} {cable}: ITU-T G.703 120 Q Twisted Pair
{spec}: g.775

Line Code
Usage: linecode [linelist] [B8ZS|AMI|HDB3]

This command sets or displaystheradio’slinecode (T1: B8ZSor AMI;
E1l: HDB3 or AMI).

The [linelist] variable represents alist of lineinterfaces. It can consist of
asingle line number or line name, a comma-separated list of line num-
bersor line names, arange of line numbers (i.e., 1-4), or if linelist isnot
given al lineswill be displayed. See Table 18 on Page 59 for alist of
line numbers.

The most typical Fractional-T1 selection isto choose B8ZSfor all ports
by entering linecode bszs and E1 interfaces choose HDB3 for al ports by
entering linecode hdb3.

Example Response:

linecode: HDB3

Line Mapping

Usage: linemap [maplist]
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This command is used to set or display the current span mapping con-
figuration for E1 and T1 configurations. The maplist variable consists of
from 1 to 4 alpha-numeric characters specifying line interface to span

mapping. Valid numbers are 1-4. Valid span characters are a—d.

Example: Entering linemap 1d 2b 3a 4c causes the following:

maps line 1to spand
mapsline 2 to span b
maps line 3 to span a
maps line 4 to span c

Figure 16 shows the example pictorialy. There are no restrictions of
which lines are mapped to which data channel spans.

LEDR LINE
(RJ-45 JACK) E1/T1 SPAN
1 Span A
2 Span B
3 Span C
4 Span D

Figure 16. Example of Linemapping

NOTE: The cluster of four RJ-45 jacks on the rear of the radio is coded
from left toright as 1, 2, 3 and 4 as viewed from the outside of the
chassis.

Line Name
Usage: linename <linelist> <namelist>

This command is used to set or display meaningful names of up to 16
charactersto the four possible line interfaces. The [linelist] variable rep-
resents alist of line interfaces. It can consist of a single line number or
line name, acomma separated list of line numbersor line names, arange
of line numbers (i.e., 1-4) or, if linelist is not given, all lines. See
Table 18 on Page 59 for alist of line numbers.

The namelist variable consists of alist of names. It can consist of a

single name or acomma/whitespace-separated list of names. Names can
be up to 16 characters long.

Line Errors

Usage: linerr [linelist] [on]off]
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Thiscommand measures and displays the line performance between the
radio and customer equipment. Entering the command linerr on Will ini-
tialize the line error measurement feature. The [linelist] variable repre-

sentsalist of lineinterfaces. It can consist of asingleline number or line
name, a comma-separated list of line numbers or line names, arange of
line numbers (i.e., 1-4), or if linelist is not given all lineswill be dis-

played. See Table 18 on Page 59 for alist of line numbers.

log Log of Events
Usage: log [subcommand] [<argument>]
Subcommands. view [critical|major|minor|inform]

clear
send [filename] [hostIP]
Thiscommand is used to display and manage the event log file. Without
a subcommand, the complete log file will be displayed one page at a
time. If you are interested in less than the full report, use one of the fol-
lowing subcommands:
view—Sets or displays the types of events to be displayed.
clear—Resets the event log and purges all events from memory.
send—Uploads the event log information to an IP addressusing TFTP
protocol in away similar to the config command. (See config command
on Page 56.)
NOTE: When setting up alink for thefirst time, after powering up the
unit, you may want to clear the event log. After logging in as
SUPER, enter the command log clear.

login Log Into the CONSOLE Port
Usage: login [username]
This command allows access to configuration and diagnostics informa-
tion as allowed by the radio system administrator. Y ou can shorten the
login sequence by following the login command with the user/account
name (username).
Example:
LEDR> login
Returns:
Username>
Type: fieldserv (Or appropriate user name)
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Returns:

Password>

Type: (password)

NOTE: User names and passwords must not exceed eight characters
and are case sensitive. Do not use punctuation marks.

See user command on Page 86 for more information on user access
levels.

NOTE: Only one user can be logged in through the CONSOLE Port at
atime. Any new login will close the previous user/account.
Other users can login simultaneously through the ETHERNET
Port or front panel.

L ogout

Usage: logout

This command is used to log out a user.

Subcommands:;

Loopback Functions

Theloopback command is used to set or display the loopback mode that
can be used for diagnostic purposes. Entering loopback Without any
parameters displays the current loopback mode.

Various data loopback modes can be used for diagnostic purposes. To
loop back Line Interface 1 towardsitself, useloopback iol 1. To loop back
al line interfaces towards themselves and test the T1 option, use loop-
back local. TO loop back all data at the remote site towards the RF path,
USe loopback remote.

Entering loopback without any parameters displays the current loopback
mode.

Usage 1 for Fractional-T1:
loopback [none|rf|local[remote|iol [linelist]|ior [linelist] <timeout>]
Usage 1 Subcommands:

iol—Theiol subcommand, for “1/O local,” refersto the local line loop-
back.

local—Enables alocal digital loopback mode. With this test, incoming
bits on the EIA-530 interface are sent back out the radio’ s DATA con-
nector before the modem module. This can be used to verify proper
interconnection between the radio and the connected equipment. None
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of the radio’s RF circuitry isinvolved in thistest. (This description
coversonly EIA-530 operation.)

For T1/E1 operation, thelocal subcommand enablesalocal digital MUX
loopback intheradio transceiver’ sFT 1 Interface Board before going out
to the main transceiver board.

none—Disables all loopback operation. Thisis the mode for normal
point-to-point operation.

remote—EIA-530 Operation: Instructs the radio at the other end of the
link to “echo” al of the dataiit receives. Thisis an effective way of
testing the entire communications system, including the transmission
path over the air. (In the event of a communications failure with the
remote radio, the message “Remote Error” is displayed, and no loop-
back mode is selected.

T1/E1 Operation: Theremote subcommand mimicstheior subcommand
described below.

rf—Enables an RF loopback mode. Thismode allowstesting of thelocal
radio transceiver’ s transmit and receive chain.

NOTE: RF loopback testing isavaluable diagnostic tool, but it should
not be considered an exhaustivetest of thetransceiver. In some
cases, interaction between the transmit and receive
phase-locked loops (PLLS) can occur, causing erroneous
results during testing. Changing the transceiver’s RF output
setting may resolve these problems. Also, in some configura
tions, insufficient signal strength for RF loopback testing may
exist.

In addition, on all LEDR radios except the LEDR 1400 Series,
the transmit and receive frequencies must be within the same
subband for RF loopback to function.

Variables;

ior—An abbreviation for “1/O remote”, refers to the remote line loop-
back. Remote |oopback port selection isrelative to the local port. The
radio link will trandlate any line mapping to select the correct physical
remote port to loop back, based on the selected local port.

linelist—Representsalist of local lineinterfaces. It can consist of asingle
line number or line name, acomma-separated list of line numbersor line
names, arange of line numbers (i.e., 1-4), or if linelist is not given all
lines. See Table 18 on Page 59 for alist of line numbers.

timeout—T hetimeout Variable may be set between 0 minutes (never time
out) and 60 minutes.
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Usage 2: loopback [inbloutb] [linelist] [on|off] [-u <code>] [-d <code>]

Usage 2 (E1) subcommands:

T T
m
3 =/ El

inb—Refers to the inband loopback configuration.

outb—Refers to the outband Extended Super Frame (ESF) loopback
configuration.

linelist—Representsalist of local lineinterfaces. It can consist of asingle
line number or line name, acomma-separated list of line numbersor line
names, arange of line numbers (i.e., 1-4) or, if linelist is not given, all

lines. See Table 18 on Page 59 for alist of line numbers.

on|off—T0 turn the loopback feature on or off.
-u <code>—Allows setting of the inband|outband loopback upcode.
The inband code consists of 1-7 bits, binary format.

Example: 00001

-d <code>—The subcommand allows setting of the inband|outband [oop-
back downcode.

The outband code consists of 6 bits within the 16 bit ESF data
link codeword.

Example: 000111
within 16 bit codeword; 0<000111>0 11111111

model Model Number

Usage: model

This command displays the radio model number. Thisinformation is
programmed at the factory and cannot be changed.
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Modem

Usage: modem [matrix id] [+cas]

This command sets or displays the radio modem modul ation type and
datarate. Table 23 showsthe al phanumeric codesthat can be entered for
fullrate radios and Table 24 for codes for subrate radios. Note that the
E1l selections are only valid on fullrate radios.

Table 23. Modem Command Arguments for E1 (Fullrate) Radios?

DATA RATES

Modulation 1xE1 2xE1

Type

3xE1l 4xE1

QPSK A7 —

16 QAM B7 B8

32 QAM C7 C8

C9 C10

1.The available selections depend on the radio’s factory programmed bandwidth.

See Table 9 on Page 22 for the allowable combinations of bandwidth, data
rates and modulation types.

Table 24. Modem Command Arguments for
EIA-530 & FT1 (Subrate) Radiosl

DATA RATES

Modulation 64 128 256 384 512 768
Type kbps kbps kbps kbps  kbps kbps

QPSK Al A2 A3 — — —

16 QAM Bl B2 B3 B4 BS B6

32 QAM — — — — — C6

1.The available selections depend on the radio’s factory programmed bandwidth.

See Table 9 on Page 22 for the allowable combinations of bandwidth, data

rates and modulation types.

Command Examples:

To set 32 QAM with 1xE1, enter modem Cc7
To set 16 QAM/384 kbps, enter modem B4

Special-Order Argument

NOTE: Thecas command functions only in radios equipped with
either the FT1 or FE1 Interface and user firmware of revision

3.0 or higher.
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cas—Set or display the Channel Associated Signaling (CAS) status for
Fractional-T1 or Fractional-E1 operation. The available selections are
modem +cas (0n) and modem -cas (0ff). This command providesfor FT1
Robbed-Bit Signaling bits to pass over the link. In the FE1 case, this
command, in conjunction with the fstruct command, ensures the proper
handling of the timeslot 16 signaling bid.

network Network
Usage: network
This command displays the radios that can be reached viathe Service
Channel for Orderwire and Element Management System (EMYS) diag-
nostics.
Example Response:
Network Netmask RF Ethernet Received
Address Hops Hops on Port Owner
10.2.142.148 255.255.00 0 0 LPBK Tech Serv 1
10.2.200.196 255.255.00 1 0 AIR Tech Serv 2
passwd Password
Usage: passwd
This command is used to change the password for the user currently
logged in. A maximum of 8 charactersisalowed, and it is case sensi-
tive.
ping Ping IP Address (Send ICMP Echo Request)

Usage: ping [ip address] [reps]

Thiscommand isused to verify the accessibility of any | P addresson the
network to determine availability and measure network response time.
This commands requires proper |P Routing and | P connectivity.

ipaddress—I P address to which you will send the request
reps - Number of requests-to-send (default = 1, max = 1000)

Example:

LEDR> ping 10.2.233.12 5

Example Response:

PING 10.2.233.12: 56 data bytes

64 bytes from 10.2.233.12: seq=1, tt|=255, rtt=49ms
64 bytes from 10.2.233.12: seq=2, tt|=255, rtt=6ms
64 bytes from 10.2.233.12: seq=3, tt|=255, rtt=9ms
64 bytes from 10.2.233.12: seq=4, tt|=255, rtt=33ms
64 bytes from 10.2.233.12: seq=5, tt|=255, rtt=12ms
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pll

pmmode

rdnt

Phase Locked Loop

Displays several key frequency control parameters, including the Min-
imum frequency step, the reference frequency, oscillator output, current
TX & RX frequencies, and TX/RX PLL status.

Example Response:

pll:

Min Freq Step = 25000 Hz, Reference = 400000 Hz, ICPO = 1600 uA
Tx Freq = 438075000 Hz, Rx Freq = 428075000

Tx PLL Status: Locked

Rx PLL Status: Locked

Power Measurement Mode

Usage: pmmode <on|off>

This command is used to generate an unmodulated carrier on the trans-
mitter frequency for the purpose of measuring RF output power or fre-
guency stability using a spectrum analyzer.

Example Response:

pmmode: off

NOTE: Enabling the power measurement mode (pmmode on) will take
thelocal link down (out-of-service).

Redundant (Protected Operation)

The rdnt command is used to manage protected operation of the LEDR
radio and display operating status.

Usage: rdnt [subcommand] [arguments]

Subcommands: active
default
hitless
ip
mode
nsd
status
SWXcvr
temp
mode

Thefollowing subcommands are divided into two groups:. read only and
read and set.

Read Only

active—Shows whether the currently selected transmitter is active or
inactive.
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default—Displays whether the radio is the default radio in a protected
configuration.

status—Protected status of this radio and the sibling radio.
Read & Set

hitless—Sets or displays the hitless (error-free) switching status of the
receivers. It can be enabled or disabled using the hitless on|off cOmmand.
In protected operation, either receiver (regardliess of which transmitter
is active) can provide data to the user data port(s) in hitless mode. In
non-hitlessmode, only thereceiver in the activeradio providesreceived
data. Radios operated in a space-diversity configuration must be config-
ured to use hitless switching.

ip—Used to set or display the | P addressto be kept in the memory of this
unit of the associated (sibling) radio in aredundant pair of transceivers.
In other words, therdnt ip setting of thetop radio in aprotected pair must
be set to the bottom radio’ s IP address for proper switching and net-
work-management functionality.

NOTE: The associated radio (sibling) IP address should be
programmed to the IP address of the other radio connected to
the Protected Switch Chassis. The associated radio IP address
is used by the redundant radio to share information between
the units. This addressis necessary for warm-standby
switching. The associated radio IP address parameters do not
affect IP routing and forwarding, SNMP, or Telnet.

The rdnt swxcvr Will not operate correctly if this parameter is
not set correctly.

mode [#]—Set or display one of three redundant operation modes
(o = Standalone, 1 = 1+1 Hot Standby, 2 = 1+1 Warm Standby).

status—Shows the state of both radios. Two status lines are displayed;
This Radio and Other Radio.

swxcvr—Forces a switchover to the inactive radio transceiver. (The
newly selected unit becomes the active transceiver.) Therdnt ip param-
eter must be configured correctly on both radios in order for the swxcvr
command to operate correctly.

NOTE: Therdnt swxcvr command should not be used within 2 minutes
of a power-up to ensure reliable communications exist
between the two transceivers.

temp—Set or display an over-temperature threshold (final amplifier
temperaturein degrees Celsius), at which temperature switchover to the
other radio occurs.
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reframe

reprogram

rfocal

nsd—Enable or disable network self-discovery between the unitsin a
protected pair

Example Response for rdnt command:

rdnt {status}: This Radio = OK
rdnt {status}: Other Radio = OK
rdnt {active}: inactive

rdnt {mode}: 1+1 Hot Standby
rdnt {ip}: 10.2.233.12

rdnt {hitless}: on

rdnt {default}: no

rdnt {temp}: 50

rdnt {nsd}: on

Reframe Criteriafor User Interface Ports
UsageZ reframe [linelist] [20f4 | 20f5 | 20f6 | CFAS | CRC]

Thiscommand is used to set or display the reframe criteria. The [linelist]
variable representsalist of line interfaces. It can consist of asingleline
number or linename, a comma separated list of line numbers or line
names, arange of line numbers (i.e., 1-4), or if linelist is not given all
lines. See Table 18 on Page 59 for alist of line numbers.

For Fractional-T1:

20f4 — 2 out of 4 Fbit errors (default)
20f5 — 2 out of 5 Fhit errors
20f6 — 2 out of 6 Fhit errors

For E1:

CFAS — Consecutive FAS errors (default)
cRc — 915 CRC (rx framer only)

Load Radio Firmware Into LEDR Radio

Usage: reprogram [subcommand] [<argument>]

Subcommands:network [filename] [hostIP]
status

Thiswrite command loads the radio application software (firmware)
into the LEDR chassis from an external resource using Trivial File
Transfer Protocol (TFTP). A TFTP server must be running on the net-
work and properly configured to serve the necessary file(s). See
“OPTION 3: Uploading Firmware from a Remote Server via Ethernet”
on Page 97 for further details.

Transmitter RF Output Calibration Table

Usage: rfocal <freq region#> <cal-point#>
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This command starts the RFouT Calibration Sequence and should only
be used when directed by MDS factory personnel.

CAUTION: Thiscommand is used to recalibrate the internal trans-
mitter power output metering circuitry and may affect
the accuracy of the power output level measurement.
Contact the Technical Services Department at MDS
for further instructions before using this command.
Ask for technical publication, Retuning Procedurefor
LEDR Il Radios, P/N 05-3633A01.

Recalibration may be necessary if the radio’ s transmit-
ting frequency has been significantly changed. For the
LEDR 400 and 900 radios, thisis generally a change of
more than two radio channels. In addition, it isvery
important to verify the power calibration isincorrect on
the new frequency by measurement with a calibrated
external wattmeter before using this command.

The radio frequencies of the LEDR 1400 radio can be
changed without impacting the accuracy of the power
metering circuit’s calibration.

Example Entry: rfocal

Example Response:

Region 0

Index 0, Rfout = 18 dbm, Gain = 17
Index 1, Rfout = 20 dbm, Gain = 28
Index 2, Rfout = 22 dbm, Gain = 47
Index 3, Rfout = 25 dbm, Gain = 79
Index 4, Rfout = 27 dbm, Gain = 110
Index 5, Rfout = 30 dbm, Gain = 170
Index 6, Rfout = 32 dbm, Gain = 210

RF Output Level Measurement

Usage: rfout

This command displays the transmitter RF power output in dBm. See
“Watts-dBm-Volts Conversion” on Page 132.

Remote Login

Usage: [<toUnitiD>} [<UserName>]

The rlogin command is used to login to aremotely located radio viathe
CONSOLE Port. It can be used to log into any radio that appearsin the
network command display.
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Routing Tablesfor IP

Usage:

route [éommand [destination] [mask netmask] [gateway] [port]]

Theroute command is used to add, delete or modify the IP routing table
entries. Other radios in the network are automatically added to the
routing table using the radio’s “Network Self-Discovery.” Routing IP
traffic to other devices viathe radio’ s management channel can be per-
formed by adding routes to the radio’ s routing table.

Oncethel P configuration isset using theip command (Page 63), severd

routing entries will appear in the routing table. Thefirst of these routes
isthe default route which has adestination address of 0.0.0.0. Thisroute
isused when amore appropriate route is not available. Thusit becomes
the“ catch-all” route. The second route that will appear isthe default net-
work route. This route has a destination address calculated by “anding”

the IP address and subnet mask together. The Next Hop address of this
entry will be the default gateway configured using theip command and
the Interface will be the default port. Thisrouteis used to tell the radio
how to reach its base network.

Thethird route that is added has adestination address of 127.0.0.1. This
isknown astheloopback route and is used when the radio sends a packet
to itsown | P address.

Primary Commands:

print —Show the current IP routing table

add [address] mask [netmask] [gw] [port—Add/Change aroute
gw isagateway |P address
port is specified as either “ETH” or “AlIR”
delete [address] mask [netmask] [gw]—Delete aroute
gw isagateway |P address
stored—Digplay all user-added stored routes
flush—Deletes all stored routes
destination—Specifies the host to send command

Command Arguments:

mask—Where the mask keyword is present, the next parameter is
interpreted as the netmask parameter.

netmask—Specifies a sub-net mask value to be associated with this
route entry.

gateway—Specifies gateway |1P address
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port—Specifies IP port, either “ETH” or “AIR”

Example 1 Entry:

LEDR> route add 10.2.150.1 mask 255.255.255.255 10.2.150.101 air

Example 1 Response:

route: Route added

Example 2 Entry:

LEDR> route stored

Example 2 Response:

DestinationNet MaskNext HopInterface
10.2.150.1255.255.255.25510.2.150.101AIR
10.2.140.0255.255.255.010.2.227.51ETH

Example 3 Entry:

LEDR> route print

Example 3 Response:

DestinationNet MaskNext HopInterface
0.0.0.00.0.0.0 0.0.0.0ETH
10.2.140.0255.255.255.010.2.227.51ETH
10.2.150.1255.255.255.25510.2.150.101AIR
127.0.0.1255.255.255.25510.2.227.5LPBK

Background:

The LEDR Series of radios can be configured to pass | P management
traffic acrosstheradio’ sraw service channel. A process called “ network
self-discovery” automatically configures I P routes between all radiosin
anetwork (provided that the group command has been correctly config-
ured throughout the system. (See“ group” on Page 60). Also, seethearp
command on Page 51.

| P management traffic routing allows configuring and monitoring
devices other than LEDR radios using the same management channel,
providing clean integration of SNMP, Telnet, TFTP, and other |P man-
agement methods via one channel that doesn’t use any of the customer
payload bandwidth of the radio network.

Routes must be added to the radios at two pointsin the system to support
routing IP traffic to and from the connected devices: 1. At the gateway
end (where the management station islocated), and 2. At the destination
end. Routes are added to the radios using the same convention as used

in the MS Windows, Windows NT, and DOS operating environments.

The exceptions here are that a mask and port must be specified, aswell
asthetarget and gateway | P addresses. At both ends, the command used
is exactly the same (see command Example 1, above). In the command
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example given above, the route is being added at the gateway end. The
differenceisthat at the gateway end, the port isair, and at the destination
end, the port iseth. Routes do not need to be added at points between the
gateway and destination, because the radio network handles the routing
between radios vianetwork self-discovery. However, in each radio, the
| P gateway must be specified as the IP address of the radio at the net-
work-management gateway in the system.

NOTE: Gateway Settingsin Connected Devices
In the connected | P-manageable device, use the local radio’s
| P address as the default | P gateway for the device.

NOTE: Routingin Protected Systems
Each route added to a protected radio must be added to both
unitsin the protected pair, as they are stored separately. The
radiosin a protected pair proxy for one another depending on
whichradioisactive, sotherouting functionality isunchanged
and either radio in a protected pair can be specified as the
gateway for aconnected device; but if aprotected LEDR radio
isremoved for servicing, all the routing information must be
programmed in the remaining radio for proper |P management
functionality.

rssi Received Signal Strength Indicator
Usage: rssi
This command displays the received signal strength. The measurement
isindBm. Therefore, an RSSI of -80 dBm is stronger than a—100 dBm
signal.
rssical RSSI Calibration
UsageZ rssical <freq region#> <cal-point#>
This command starts the RSSI Calibration Sequence. See rfocal com-
mand on Page 76 for conditions.
CAUTION:  Thiscommand should never be used unless calibrated
test equipment has shown the radio to have inaccurate
RSSI calibration. Contact the Technical Services
Group at MDSfor further instructions before using
thiscommand.
Example entry: rssical
Example Response:
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Region 0

Index 0, RSSI =-110 dbm, Gain = -104
Index 1, RSSI = -90 dbm, Gain = -40
Index 2, RSSI = -75 dbm, Gain = +1
Index 3, RSSI = -60 dbm, Gain = +28
Index 4, RSSI = -45 dbm, Gain = +61
Index 5, RSSI =-30 dbm, Gain = +97

Receiver locked onto Remote radio

Usage: rxlock

This command displays the current modem synchronization status.

Example Response: rxlock: Modem is locked

SA Bytesin E1 Multi-framing
Usage: sabytes [linelist] [bytes <bytelist>]

This command is used to set or display SA bytesin E1 multiframing.
Thelinelist] variable represents alist of line interfaces. It can consist of
asingle line number or line name, a comma-separated list of line num-
bersor line names, arange of line numbers (i.e., 1-4), or if linelist isnot
given all lines. See Table 18 on Page 59 for alist of line numbers.

Thebytelist variable consists 5 hex bytes (i.e., 3c¢) representing SA[4-8].
To keep abytes present value when modifying higher bytes (i.e., modi-
fying SA[7] only) use a* character in the respective byte position.
Example: sabytes 1 bytes ***3c changes only SA[7] for line 1 to 3c.

Serial Number of Radio

Usage: sernum

This command displays the serial number of the radio. The number dis-
played with this command matches the serial number printed on the
serial number sticker on the radio chassis.

SNMP Community Names

Usage: [<read|write|trap>][<string>]

Thiscommand is used to set or display SNMP community names. Com-
munity names are passwords that are required to match at the SNMP
management station and each radio or other SNMP agent. Y ou can add
security to the radio system’s network management by choosing
non-default community names (listed in the example) and setting the
community names in your management software to match.

Example Response:  snmpcomm {read}: public
snmpcomm {write}: private
snmpcomm {trap}: public
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Signal-to-Noise Ratio of Incoming RF Signal

Usage: snr

This command displays the signal-to-noise ratio (SNR) of the received
signa indB. The SNR isan indication of the quality of the received
signal. The higher this number, the higher the quality of the received
signal. SNR readings are invalid when the receiver is unlocked. See
rxlock command for details.

Status
Usage: status

This command is used to display key performance and configuration
data.

Example Response:

status {Tx Freq}:438075000
status {Rx Freq}:428075000
status {Bandwidth}:100 kHz
status {Data Rate}: 256 kbps
status {Interleave}: 1

status {Clock Mode}:internal
status {RSSI}:—78 dBm

status {SNR}:28 dB

status {Rx Lock}:Locked

status {Tx RF Out}:30 dBm
status {TxKey}: Keyed

status {Temp}:37 Degrees C
status {IP Address}: 192.168.11.49
status {IP Netmask}: 255.255.0.0
status {IP Gateway}: 0.0.0.0

Service Channel Settings
Usage: svch [subcommand] [<argument>]

Subcommands: baud [300]1200|2400|4800|9600|19200|38400]
csize [5-8]
parity [noneleven|odd]
stop [0-2]

Thiscommand sets or displaysthe Service Channel settings. For further
information, see “USING THE SERVICE CHANNEL” on Page 101.

Telnet Display or Terminate Session
Usage: telnetd [kill session]

This command is used to display or kill (terminate) the current Telnet
session(s).

Example: telnetd
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Response:

Session Username Rem. Addr. Connected
tnsO ENGR 10.2.129.22 07/01/1999
@ 13:57:17

Use telnetd kill session to terminate the current session.

Temperature of PA Device

This command displays the radio’ s power amplifier (PA) temperature.
Example Response: temp: 35 Degrees C (PA Temperature)

Self-Test of Radio Hardware

Usage: test [<0-n>|<testname>]

This command starts a self-test function of the radio. There are severd
separate tests that can be run individually by specifying the test number
after the command.

CAUTION: Do not perform a transmitter PLL test while the
radio is keyed, or the radio’s receive LNA may be damaged.

NOTE: Performing areceiver or transmitter PLL test during normal
link operation will take the link down for the duration of the
test and the re-synchronization interval.

Theinternal salf testsarelisted in Table 25.

Table 25. Internal self tests

Function Evaluated Number Name
Flash Memory 0 flash
DRAM Memory 1 dram
Configuration 2 config
Battery 3 batt
Radio A- to-D Circuits 4 atod
Transmitter Phase Locked Loop 5 txpll
Receiver Phase Locked Loop 6 rxpll
Real-Time Clock 7 rtc
FPGA Logic 8 fpga
DSP 9 dsp
CODEC 10 codec

Threshold of Performance Degradation
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time

timeslot

Usage: threshold [<level>]

This command sets or displays the performance degradation
threshold(s) of the LEDR radio, at which time events are logged and
SNMPtrapsare generated. Setting these thresholdsto zero or anegative
number will disable event logging and trap generation for those param-
eters.

Example Response:  threshold {rssi}: 0
threshold {snr}: O
threshold {coffset}: O
threshold {temp}: 110
threshold {15mines}: 900
threshold {15minses}: 900
threshold {24hres}: 86400
threshold {24hrses}: 86400

rssi—dBm level below which an RSSI alarm is generated.

snr—V alue below which asignal-to-noise level alarm is generated.
coffset—Maximum tolerable RF carrier frequency difference between
the local LEDR unit’ s transmit frequency and the incoming RF signal
from the other LEDR radio.

temp—Power amplifier temperature above which an alarm condition is
generated.

15mines—Number of errored seconds within the last 15 minutes.

15minses—Number of severely errored seconds within the last 15 min-
utes.

24hres—Number of errored seconds within the last 24 hours.
2ahrses—Number of severely errored seconds within the last 24 hours.
Time of Internal Clock

Usage: time [HH:MM[:SS]

This command displays or sets the time of the radio’ sinternal real-time
clock. Theradio’sreal time clock operates from an internal lithium bat-
tery so it isrunning even if the radio has no DC power connected.

Thereal time clock isfully compliant with Y ear 2000 standards.
Time Slot Assignment
Select which timeslots to transmit. This command has two uses; in

Usage 1, the timeslots can be set or displayed. In Usage 2, al pending
timeslots are committed/made active.
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The timeslots may be different at each end of the link. They will be
monotonically mapped; that is, Slot 1 is mapped to Slot 13, Slot 2 is
mapped to Slot 14, etc. To select timeslots 1 through 12, enter the com-
mand timeslot 1-12.

Usage 1: timeslot [-d] [slotlist]
Usage 2: timeslot -c
Variables:

—-d  Disable timeslot(s)
- Commit pending timeslots

Modifications to the timeslot list are kept pending until all available
slots have been assigned. The user can choose to commit slotswhen the
last available ot is added to the pending list, or by using the -c option.
(See Usage 2.)

The default action isto enable given timedlots. If no arguments are
entered, the currently active timeslots and pending timeslots are dis-

played.

Theslotlist variableisalist of timeslots and can be asingle slot number,
comma separated list of slot numbers, or arange of slot numbers (i.e.,
2-8). Timedlots can be entered in any order and are automatically con-
figured. Extraslotswill beignored. Unassigned timeslotsin the pending
list are signified by ma (must assign).

NOTE: Enough dlots for the full data capacity of the modem setting
must be specified or the link will not synchronize.

NOTE: FT1timeslotsare 1-24. E1 timeslots are 0-31.

NOTE: InFE1 modetimesot Oisaways selected. When frame struc-
tures are selected that contain CAS (fstruct 4-7) timeslot 16
must be selected.

Trap Filtering for SNMP
UsageZ trapfilter [<critical|major|minor|inform>]

This command sets or displays which events cause SNMP traps. Fil-
tering traps is done by category. Traps that are filtered are allowed to
passthrough the network-management system. (Seetrapmgr on Page 85
and snmpcomm on Page 81 for additional information.)

Trap Manager |P Addresses

Usage: trapmgr [<1-5>] [<IP address>]
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trend

txkey

unitid

uptime

user

Thiscommand sets or displaysthe trap manager |P addresses. These are
the IP addresses of up to five network-management stations on which
SNMP manager software is operating, and to which notifications of
SNMP events (traps) are to be sent. The IP mask used for sending traps
isthat set by theip command. (See “ip” on Page 63.)

Example Response:  trapmgr: 1 =10.2.129.22
trapmgr: 2 =0.0.0.0
trapmgr: 3=0.0.0.0
trapmgr: 4 =0.0.0.0
trapmgr: 5=10.2.129.1

Trend of RF Performance Indicators
U&age: trend [<rssi|temp|rfout|snr|fec|ifec|time]all>] [<display time (msec)>]

This command is used to display continuously updated readings of:
RSS!, radio temperature, RF output, signal-to-noise ratio, and FEC
errors (corrected and uncorrectable). The display can be stopped by
pressing Control-C on the terminal.

If thetrend command is used by itself or with all (trend all), all associated
parameters will be reported. More than one argument can be used to dis-
play several selected itemsin the desired order.

NOTE: Thiscommand is not available from a Telnet session.

Radio Transmitter Keying Status
Usage: txkey [on]off]

Thiscommand setsor displaystheradio transmitter status. ON indicates
the radio transmitter is keyed and transmitting. orr indicates the trans-
mitter is not keyed.

Unit Identification Number for Orderwire and NM S
Usage: unitid [<ID>]

This command sets or displays the radio’ s unit identification number.
Thisnumber is used for Orderwire signaling and by the NM S (Network
Management System). (See“USING ORDERWIRE” on Page 99.) The
factory default isthe last three numbers of the unit serial number.
(1-999)

Up Time

Usage: uptime

This command displays how long the radio has been powered-on.

User Account Information
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Usage: user [subcommand] [<argument>]
Subcommands: add <user> <pass> <perm>
del <user>
perm <user> <perm>
pass

This command provides administrator access for setting new user
accounts and permission levels.

NOTE: The password (pass) and user names are case sensitive and
may not exceed eight characters. Two quotation mark charac-
ters ("") may be used asa“blank” password. If quotation
marks are used, the shift key or cap lock keys must be
depressed.

User permission (perm) may be set to: read (r), write (w), network (n) or
administrator (a). The privileges granted by each level are asfollows:

* Read (r) isthe lowest level of user access and alows radio informa-
tion to be viewed only. Changes to radio settings are not allowed.

* Write (w) alows most, but not all radio settings to be changed.

* Network (n) allows everything permitted by lower levels, and also
allows changes to the radio’s | P configuration.

* Administrator (a) allows everything permitted in lower levels, and
also allows changes to be made to user accounts (add, delete, mod-
ify). It isnormally used by a System Administrator or other person
responsible for the radio system.

Example entry: user add fieldserv secret w

The above example shows the command string for adding a new user
(fieldserv), with “write” permission and a password of secret.

Example Response: user: Command Complete

NOTE: If you are logging in for the first time since the radio was
shipped from the factory, refer to Page 25 for important login
information.

Version of Firmware/Hardware

Usage: ver [frw|hdw]|ext]

This command displays radio version information for firmware (frw),
hardware (hdw) and Extended Version Information (ext).

Example1l: LEDR> ver frw
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Response 1:

Example 2:

Response 2:

Example 3:

Response 3:

ver:
ver:

LEDR Part #06-3451A01
2.4.3 (Version of firmware P/N above)

LEDR> ver hdw

ver:

{Hardware version}: A

LEDR> ver ext

ver:
ver:
ver:
ver:
ver:
ver:
ver:
ver:
ver:
ver:
ver:
ver:
ver:
ver:
ver:
ver:
ver:

Part #06-3451A01

2.4.3

Image 1

Region Expected Upgrade
Firmware 2.4.3

DSP 1.1.0

FPGA  Verl.22

Scripts Verl.44 ver: Option Verl.56
Image 2 (Active)

Region Expected Upgrade

Firmware 2.4.3

DSP 1.1.0

FPGA  Verl.22

Scripts Verl.44

Option Verl.56

ver {Active code}: compiled Aug 15 2000 08:47:46

Note: Blank linesfollowing “Ver:” are spaces used as vertical
Separations between data groups.

volume

Volume of Orderwire Earpiece

Usage: volume [<level (0-255)>]

This command sets or displays the orderwire handset volume.

Example Response: volume: 100

VOX

Voice Operated Transmit

Usage: vox threshold <1-100>

Thevox command sets or displaysthelevel/threshold at which the order-
wire microphone will key the transmitter.

NOTE: When the orderwire microphone is spoken into, the audio will
be heard by al LEDR radios in the network which currently
have a handset plugged into the front panel ORDERWIRE
jack. Only one station can transmit at a time; the circuit is
half-duplex.

Example Response: vox: 5
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Who is currently logged on to the Network Management Ports?

Usage: who

This command displays users currently logged in to the radio operating
system.

6.5 Disabling the Front Panel Alarm LED for
Unused E1 Option Ports

To disable the ALARM LED on the front panel for a particular E1 port,

use the commands found in Table 26 according to the E1 port number.
When alarm events are pending, the alarm condition for the unused E1
portsremains until avalid input signal (as defined by G.703) isapplied.

Y ou must log into the LEDR radio as a user with “ Administrator” priv-
ileges to execute these commands. If you are using aterminal program
connected to the radio, send one command sequence at atime to the
radio with a5 ms delay between each line.

Table 26. Commands to Disable E1 Port Alarms

Disable the LED for 101 Disable the LED for 102

Evmap led 74 none
Evmap led 75 none
Evmap led 76 none
Evmap led 77 none
Evmap led 78 none
Evmap led 79 none
Evmap led 80 none
Evmap led 81 none
Evmap led 82 none
Evmap led 83 none
Evmap led 84 none
Evmap led 85 none
Evmap led 86 none

Evmap led 87 none
Evmap led 88 none
Evmap led 89 none
Evmap led 90 none
Evmap led 91 none
Evmap led 92 none
Evmap led 93 none
Evmap led 94 none
Evmap led 95 none
Evmap led 96 none
Evmap led 97 none
Evmap led 98 none
Evmap led 99 none

Disable the LED for 103

Disable the LED for 104

Evmap led 100 none
Evmap led 101 none
Evmap led 102 none
Evmap led 103 none
Evmap led 104 none
Evmap led 105 none
Evmap led 106 none
Evmap led 107 none
Evmap led 108 none
Evmap led 109 none
Evmap led 110 none
Evmap led 111 none
Evmap led 112 none

Evmap led 113 none
Evmap led 114 none
Evmap led 115 none
Evmap led 116 none
Evmap led 117 none
Evmap led 118 none
Evmap led 119 none
Evmap led 120 none
Evmap led 121 none
Evmap led 122 none
Evmap led 123 none
Evmap led 124 none
Evmap led 125 none
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To restore the factory default settings to all of the E1 ports, issue the
commands shown in Table 27.

Table 27. Restore Factory Defaults to Alarm Ports

Evmap led 74 ioalarm
Evmap led 75 ioalarm
Evmap led 76 ioalarm
Evmap led 77 ioalarm
Evmap led 78 ioalarm
Evmap led 79 ioalarm
Evmap led 80 ioalarm
Evmap led 81 ioalarm
Evmap led 82 ioalarm
Evmap led 83 ioalarm
Evmap led 84 ioalarm
Evmap led 85 ioalarm
Evmap led 86 ioalarm
Evmap led 87 ioalarm
Evmap led 88 ioalarm
Evmap led 89 ioalarm
Evmap led 90 ioalarm
Evmap led 91 ioalarm
Evmap led 92 ioalarm
Evmap led 93 ioalarm
Evmap led 94 ioalarm
Evmap led 95 ioalarm
Evmap led 96 ioalarm
Evmap led 97 ioalarm
Evmap led 98 ioalarm
Evmap led 99 ioalarm

Evmap led 100 ioalarm
Evmap led 101 ioalarm
Evmap led 102 ioalarm
Evmap led 103 ioalarm
Evmap led 104 ioalarm
Evmap led 105 ioalarm
Evmap led 106 ioalarm
Evmap led 107 ioalarm
Evmap led 108 ioalarm
Evmap led 109 ioalarm
Evmap led 110 ioalarm
Evmap led 111 ioalarm
Evmap led 112 ioalarm
Evmap led 113 ioalarm
Evmap led 114 ioalarm
Evmap led 115 ioalarm
Evmap led 116 ioalarm
Evmap led 117 ioalarm
Evmap led 118 ioalarm
Evmap led 119 ioalarm
Evmap led 120 ioalarm
Evmap led 121 ioalarm
Evmap led 122 ioalarm
Evmap led 123 ioalarm
Evmap led 124 ioalarm
Evmap led 125 ioalarm

7.0 STANDARDIZING RADIO
CONFIGURATIONS

7.1 Introduction

Setting up and configuring anetwork of point-to-point systems can bea
frustrating task. To make the task easier and more predictable, the
parameters of one LEDR radio can be used asatemplate for other radios
in your system. Y ou need only address the parameters that are site or
unit-specific, such as an | P addresses.

The config command allows the user to upload/download theradio’s
configuration datafrom/to a PC. There are two classifications of config-
uration data—radio-specific data and standard data.
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Radio-Specific datais:

» Frequencies

o Target Power

e Thresholds

e Cdlibration Data
e IP Address

* |IPRouting Table
* Network Settings

Standard radio data are the configuration parametersthat are commonin
all LEDR radios.

Both types of data can be uploaded and downloaded between the radio
and aPC. It is up to the user to decide whether to download both types
or just the standard (core) data. Once the datais on a PC, thefile can be
edited off-line, for example, the configuration data, if desired. The cus-
tomized configuration file can then be downloaded to other LEDR
radios in your system from your PC.

7.2 Setup by TFTP

To use this function the user will need:
* A PC withaTFTP server running.
» TheIP address of the PC running the TFTP server.

If you do not know your computer’s address on aWindows PC, you can
use the RUN function from the start menu and enter winipcfg to determine
your local PC’s P address. The IP address of the radio can be found by
the use of theradio’sip command.

Downloading Procedure

To download the configuration datafrom the LEDR chassisto afile (file-
name.txt) on the user’s PC, enter the following command:

LEDR> config send [filename.txt] [1.2.3.4 <IP Address>]

Thefile, filename.txt, will be writtento in the default path setinthe TFTP
server. The numeric string, “1.2.3.4”, isthe | P address of the PC destined
to receive thefile.

Uploading Procedure

To upload into aLEDR radio only the standard configuration datafrom
afileon the PC (filename.txt) to the radio enter the following command:

LEDR> config get [filename.txt] [1.2.3.4 <IP Address>]
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To download both the standard and radio-specific configuration data
from afile on the PC (filename.txt) to the radio enter the following com-
mand:

LEDR> config getall [filename.txt] [1.2.3.4 <IP Address>]

Ideally, the process of updating a system would go like this:

1. Upload the current configuration data from each radio to a specific
file on your PC.

At radio 1 CONSOLE Port enter: config send radio_1.txt 1.2.3.4
At radio 2 CONSOLE Port enter: config send radio_2.txt 1.2.3.4
(etc....)

2. Upgrade the software on each radio.
3. Boot from the new software.

4. Download the saved configuration data from Step 1 back into each
radio using the getall subcommand so that you will get both the stan-
dard and radio-specific parameters.

At radio 1 CONSOLE Port enter: config getall radio_1.txt 1.2.3.4

At radio 2 CONSOLE Port enter: config getall radio_2.txt 1.2.3.4 (€tC.)

7.3 Setup Through the DB-9 CONSOLE Port

Y ou have the option of sending the configuration datato the CONSOLE
Port instead of sending it to afile on a PC. Then the terminal program

can be set to log the data as it is created by the radio. The advantage of
this option is that you do not need to use the TFTP server, routing, etc.
on the PC.

During the upload, the LEDR software will prompt you to begin/end
recording at the terminal program. Y ou will also be prompted on how to
end a download.

When the config get downloading option is chosen (standard data only),
the softwarewill filter out all the radio-specific parameters asthey come
through.

To upload the data to the CONSOLE Port:

LEDR> config send console

To download only the standard data via the CONSOLE Port:

LEDR> config get console

To download standard and radio-specific data: LEDR> config getall console
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