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Foreword

If the subscriber radio of an NXDN™ IDAS™ Trunked Radio System (including both Single-site and Multi-site)
does not work as expected, the first thing you have to do is find the cause of the problem.

However, there are many items and parameters in an NXDN™ |[DAS™ Trunked Radio System (including both
the infrastructure and the radio), and sometimes it is difficult to find the cause of a problem that has
occurred.

This document explains typical problems, possible causes, and necessary action to be taken. Included are
visible examples of radio behavior, that has occurred during the registration and handshaking process of the
radios.

The contents of this documentation are important and useful, especially during the beginning stages of
repeater site programming, or when adding a new repeater site.

Disclaimer

The information in this document has been carefully checked, and is believed to be correct and accurate.
However, Icom assumes no responsibility for inaccuracies or mistakes. Furthermore, Icom reserves the right
to make changes to any of the products described in this document without notice or obligation. The
systems and applications described herein are for information and reference purposes only.

IPR and Copyrights

The Icom products described in this quick guide may include Icom Intellectual Property Rights (IPR) and/or
copyrighted Icom computer programs stored in radio memories or other media/devices. Such IPR and
copyrighted computer programs are protected by laws in Japan, the United States and other countries. Any
Icom IPR and/or copyrighted lcom computer programs contained in the lcom products described in this
quick guide may not be copied, reproduced, modified, reverse-engineered, or distributed in any way.
Furthermore, the purchase of lcom products shall not be deemed to grant any license either directly or by
implication, except for the normal non-exclusive license to use the product that is specified by law in the sale
of a product.

Document Copyrights

No duplication or distribution of this document or any portion thereof shall take place without the expressed
written consent of lcom. Reproduction, distribution, or transmission for any purpose in any form or by any
means, electronic or mechanical, shall only be allowed with the expressed written consent of Icom.

Trademarks

Icom, Icom Inc. and the Icom logo are registered trademarks of Icom Incorporated (Japan) in the United
States, the United Kingdom, Germany, France, Spain, Russia, Japan and/or other countries. IDAS and IDAS
logo are trademarks of Icom Incorporated.

NXDN is a trademark of Icom Incorporated and JVC KENWOOD Corporation.

All other products or brands are registered trademarks or trademarks of their respective holders.
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Note:

This document was prepared based on the following firmware and software revisions:

Hardware Firmware type Revision
IC-F3160 / F3260 / F4160 / F4260series Handheld radio Main 4.8
DSP 31
IC-F5060 / IC-F6060 series Mobile radio Main 4.8
DSP 31
IC-FR5000 / IC-F6000 series Repeater Main 24
DSP 2.6
UC-FR5000 Network adaptor MCU 3.6
SCU 34
Programming Software Revision
CS-F3160/F5060 4.7
CS-FR5000 1.8

How to “Read” the radio settings:

Compare the settings of the radio and the UC-FR5000 by doing the following steps:
1. Open the UC-FR5000 browser setting menu and go to the desired setting.

2. Startup the programming software (example: CS-F3160/F5060) and click on “Clone Read” to read
the settings from the radio to the PC.

3. Compare both settings and correct if necessary. In most case you have to correct the radio settings
to match those of the UC-FR5000.
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1 Registration failure

When you turn ON the radio for an NXDN IDAS™ Multi-site trunked system, it automatically tries to register
to the nearest repeater site. This is a basic and essential step, and the radio cannot work as a subscriber
in the network without registering to the system.

1-1 The TX/RX LED does not light up

This means that the radio did not receive the [Site ID] from the [Collect repeater]. In this case, the TX/RX
LED does not light up, and the LCD display shows “Out of range”.

1-1-1 Signal strength

Possible cause:

How to verify:

'

The [Site ID] from the [Collect repeater] does not reach the radio.

Using a test radio, select the downlink frequency of the [Collect repeater] and wait at
least 6 seconds. If you are at a location where the [Site ID] can be received, you can
hear the digital modulation every 5 seconds. Press the [User Set Mode] key and
select “System Info”. Then you can check the signhal strength of the [Site ID] and
judge whether the repeater downlink is strong enough.

(Select the downlink )

frequency of the

[Collect repeater]
. /

(" Check whether the LED )

blinks green or not.

- /

Solution:

- Install a higher gain antenna at the repeater site
- Increase the output power at the repeater site
- Add a repeater site closer to the radios.

1-1-2 Frequency setting

Possible cause:

How to verify:

The [Collect repeater] frequency input into the radio is incorrect.

Using a test radio, select the downlink frequency of the [Collect repeater], and hold
down [PTT]. Then turn ON the subscriber radio and wait at least 6 seconds, see if the
LED blinks green or not. If the frequency setting is incorrect, the LED of the
subscriber radio does not blink green.

Select the downlink
frequency of the
[Collect repeater]

( Hold down the [PTT] )
of the test radio, turn
ON the subscriber

Solution:

\_radio. )
e N
Check whether the LED
blinks green or not.
\ J
Test radio Subscriber
Read* the frequency from the radio.

Input the correct TX/RX frequencies for Collect Tx RF

the [Collect repeater], if necessar Repeater —
p ' y- 451.150000, 461.150000| L1

452 150000, 462.150000| L1

[ * See page 3 for details on reading the data ]
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1-1-3 Roaming Wait Timer

Possible cause:

How to verify:

Solution:

The “Roaming Wait Timer” setting may be too short, and the radio starts scanning
before it receives the [Site ID] from the [Collect repeater].

Read* the “Roaming Wait Timer” setting of the radio, and compare it with “Site ID Tx
Cycle” in the browser setting menu of the UC-FR5000.

[ * See page 3 for details on reading the data ]

Set the “Roaming Wait Timer” of the radio for 1 second longer than the “Site ID Tx
Cycle” of the UC-FR5000 so that the radio has enough time to receive the [Site ID].

Digital — Option

~ Registration Information

SNMP Site Codet’?

- Expert Site Type ¥

~ Air Time Logging _ _ 2
EI[_‘? [Site Settings] = Adjacent Site Codel

~ Site Management Site ID Tx Cyclefsec]CE

-

The “Roaming Wait Timer”
setting of the radio must be 1
second longer than the “Site ID

Multi-site Settings  Site Settings - Site Man TXcycle” of the UC-FR5000.
E"LJIMUm—S“ET[Unking] N N NN NN NN N BN NN BN NN BN BN BN BN BN BN BN BN BN B B

ELJ [Repeater Settings]
~System Management | | SmesshesessetRelalo Tl

1-2 The TX/RX LED blinks green
The radio may receive the [Site ID] from the [Collect repeater], however it does not judge it as a valid
signal and therefore does not start the registration process.

1-2-1 “Roaming Level”

Possible cause:

How to verify:

The “Roaming Level” of the radio is set too high so the radio ignores the [Site ID]
received from the [Collect repeater]. For example, if “Roaming Level” is set to
-100dBm, then the radio will ignore all [Site ID] with a level of -101dBm or weaker.

Using a test radio, input the downlink frequency of the [Collect repeater], and wait at
least 6 seconds to receive the [Site ID]. Enter “User Set Mode” and select “System
Info” to see the signal strength of the [Site ID].

" Select the downlink
frequency of the

\ [Collect repeater].

4 N

Check the strength

of the [Site ID] signal.
. 7

Solution:

Test radio

Try the default setting of -114dBm at first, then adjust the “Roaming Level” value if
necessary.

Roaming Level(dBm) INKER

Last
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1-3 The TX/RX LED blinks red and green
The radio successfully receives the [Site ID] from the [Collect repeater], then it transmits a connection
request to the [Collect repeater], but the registration process does not finish.

Possible cause:

How to verify:

e

Solution:

The connection request from the radio may be too weak to reach the [Collect
repeater], due to the distance between them.

Using a test radio, select the uplink frequency of the [Collect repeater] and hold down
[PTT]. Check if the “BUSY” LED of the [Collect repeater] lights green while the test
radio is transmitting.

Assign the [User Set Mode] feature to a desired key, enter “User Set Mode”, then you

can check the signal strength.

Select the uplink
frequency of the
[Collect repeater].

[ Hold down [PTT]. ]

Test radio

Check whether the
“BUSY” LED lights or not.

- Switch to the “High” output power setting of the radio.
- Install a higher gain antenna at the repeater site.
- Add an RX preamplifier to increase the receive sensitivity.

1-3-1 Fleet setting

Possible cause:

How to verify:

Multi-site Settings

Bl [Multi-site Trunking]

= [Repeater Settings]

- System Management

- Registration Information

The radio ID is not registered to the system as a member of a Fleet. In this case, the
connection request from the radio reaches the [Collect repeater], but the [Collect
repeater] judges it as invalid.

Check the “Prefix” and “Unit ID” setting of the radio. Open the UC-FR5000 browser
setting menu of the System Master repeater, and see whether the “Prefix” and “Unit
ID” of the radio are registered as a member of any Fleet.

" Trunk System Settings - Fleet Settings

- SNMP Flest IDCE (1 - 5000)
" Expert _ AliasZ®
- Air Time Logging

FH7 [Site Settings] [ Unit Sett ‘ I G Setti ‘ I R ina Sett ‘ I Destination Seti ‘ %
S|tE Management ni Elngs roup oettings gaming oettings estination settings _g
~ Repeater Information ] e
~ Conversion Table Unit Settings ey e
- Restriction

=y 5] Prefix 1D 1D Status
~ Fleet Settings 1 1-600 ® Enable|O Disable C Stun O Kill
“Destination Setings
 Collect Repeater J O Enable O Disable C Stun O Kill

Solution: Register the radio ID to the system as a member of a Fleet.
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1-3-2 Area bit, Integrator code, and System code
Possible cause: Invalid “Area bit”, “Integrator code”, or “System code” settings

How to verify: Check the “Area bit", “Integrator code”, and “System code” settings in “Site List”.
Open the UC-FR5000 browser setting menu of each repeater and verify whether all
values match.

Mutti-site Settings | Repeater Settings - System Management

E--L;[Muni_siteTrunking] o e A A

=7 [Repeater Settings]
System Management | |  -=fceeseeeeeeeeesidololls T CLELEEEL L ELEL R EL PR
Registration Information _
SNMP Integrator Codei_"g |1 | (0-15)

Expert System CodelZ0 [1 | (1-32766)

Lo Rir Tienn | Aamins

B[] Digital -~
@ Individual b |
[ Talkeroup

[ Status

] SOM

[ Single-zite Trunk
-1-[[] Multi-site Trunk

Operation Seftings i i -
E|L_‘7 [Multi-site Trunking] :r-ry-n-k- -S-I Ee -S-Et-th g-s- - -A-r-e!g- YL LITYY

Digital — Multi—site Trunk — Site List

= Trunk Site ﬁ-_f_?ﬂ _______________________________
Access Rule 5
Free Repeater Assign Area BitF ®OFF OON
Solution: Check the above parameters between the radio and the UC-FR5000 browser setting

menu of each repeater, then correct any incorrect settings. All repeaters in the
same system must have the same “integrator code” and “system code” settings.

For the “Area Bit” setting, if 2 or more sites use the same TX / RX frequencies, and
the radio can access both sites, turn ON the “Area Bit” setting for either site to prevent
the radio from simultaneously handshaking with both sites.

1-3-3 Electronic Serial Number (ESN) Validation
Possible cause: The ESN of the radio is not registered to the system.

How to verify: Open the UC-FR5000 browser setting menu of the System Master repeater and check
whether the ESN authentication is activated or not. If it is activated, go to the “ESN
registration” setting and check whether the ESN of the radio is entered.

Multi-site Settings Trunk System Settings - Authentication
=1 [Multi-site Trunking] - --.y-----------.g.- i
--|_:i [Repeater Settings] L g
% 1 [Site Settings] Authenticationl®
=+ [System Settings]
Fleet Settings Mumber of Registration for Authentication (0:0f, 1-30)

-~ Destination Settings

H NN NN N NN NN NN NN N NN NN N NN NN NN N N N NN N N NN NN NN N NN AN N NN NN N NN N NN AN N NN AN MM W
Lo Mnllart Reanaatar

Multi-site Seftings H - H H
I [Mut-site Trunking] Trunk System Settings - ESN Registration ____
#1 [Repeater Settings] ) B &
= 1 [Site Settings] ESN Registration -Oresults®®
=M [System Settings]
FlEBl SBﬂingS ESM :| | ’ Search ] Regist ESN Number : l:l
Maeamtimatiam Oadbimes [ | [ ]
Solution: - Register the ESN of the radio.

- Turn OFF the ESN authentication feature, if it is unnecessary.
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1-4 The radio cannot register to the site after restarting

After programming the radio, registration is successful.

However, once you turn OFF the radio and then

turn it ON again, it now cannot receive the [Site ID] from the [Collect repeater] and does not begin the
registration process.

Possible cause:

How to verify:

This may occur after the radio is registered to the system, then you input incorrect
[Collect Repeater] RX and TX frequencies into the UC-FR5000 browser settings before
turning OFF the radio.

1) Open the UC-FR5000 browser setting menu of the System Master repeater.

2) Select the “Collect Repeater Information” and verify the RX and TX frequency of the
[Collect repeater].

3) Startup the CS-FR5000, then read the frequencies from the [Collect repeater] of
the target repeater site.

4) Check whether the “Collect Repeater Information” frequencies in the UC-FR5000

setting match the RX and TX frequencies in the CS-FR5000.

UC-FR5000 browser setting menu

Multi-site Settings H -
= [Muti-site Trunking] Trunk System Settings - Collect Repeate

r Information=

&1 [Repeater Settings) 0
: ollect Rep

ter - CollectR ter -

L1 [Site Settings] Site Code | Site List No. Collect Repeater | Rx Freq(lMHz)

p

Tx Freq(MHz)

E‘"L__‘? [System Settings] 1

Fleet Settings 446.250000

|

| | [450250000 |

CS-FR5000

e LMR
B[] Memory GH
L [E Memary GH
&[] Dieital
&[] OTMF
B[] Continuous Tone
B[] SCAN

Operation

Mode —

Full-Duplex| 446.230000450.250000

=-[1] BTone

CS-F3160 / F5060

2. Untitled - CS

File' View COM c
0l= @ -2/-8/b
2§ MR
#-[_] Memory CH
=[] Digital
@-] Individual
-] Talkeroup
-] Status

2. CS-F3160/F5060

450250000, 446 250000

#-[2] SDM

-] Single-site Trunk
=20 Multi-site Trunk
2 Site List
[E Individual ID List
[E Talkeroup ID List

Load Table.. | Save Table..

oK Cancel

[E Call Alert

Solution: 1) First, correct the settings in the “Collect Repeater Informa

browser setting menu.

tion” in the UC-FR5000

2) Read* the settings from each radio, then correct the RX and TX frequencies of the

[Collect repeater] to match those in the UC-FR5000.
[ * See page 3 for details on reading the data ]
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2 Handshaking failure

2-1 Cannot handshake, or takes too long to handshake
The Connection request from the radio is judged invalid and rejected by the [Home repeater].

2-1-1 Ack RX Wait (Sec)

Possible cause: The “Ack RX Wait” timer of the radio is set too short and therefore the radio does not
receive the acknowledgement sent back from the [Home repeater].

Solution: Adjust the value of “Ack RX Wait” timer in the radio. The recommended value be set
is 2.6 seconds in the Multi-site Trunked mode.
5§ LR

B[] Memary CH

-Gl Dt Config
-] Tndividual Config
[ Talkeraup MR CH Individual
-] Status Global ID(Edit)
S--E g_DMI N Global ID(Auto)
INEIE—=Me [runl
B Multiosite Trunk Ack TX Delav(Sec) IR
_____ B Call flert Ack RX Wait(Sec) INERN|
..... E Radio Cheok Attempt No. |
""" E SF””’(RBV""E S L L) 10.000
----- E kil
..... [E Remote Monitar TR Talkgroup
..... [E RaNGH Call Type Reset [$lil
----- [ Encryption Reset Timer(Sec) IS
""" E Ogiian Data Decode Comparison [9l33

2-1-2 Frequency Shift Keying (FSK) error
Possible cause: The FSK error rate is higher, or unstable, compared with other radios.

How to verify: Use measuring instruments (they must support digital modulation based on NXDN
protocol) to check whether the FSK error rate is approximately 5%.

Solution: Adjust the modulation balance according to the adjustment procedure in the radio’s
Service Manual (see 6-3 TRANSMIT ADJUSTMENT).

6-3 TRANSMIT ADJUSTMENT
Select an adjustment item using [T]/ [4] keys, then set to the specified value using [«] / [-] keys on the connected PC's keyboanrd.

MEASUREMENT
ADJUSTMENT ADJUSTMENT CONDITION VALUE
UNIT OPERATION
QUTPUT 1 | = Channel :5 Top |Connect an RF power meter to 50W
POWER « Transmitting panel |the antenna connector.
[Power (Hi)]
[Power (L2)] | 2 | = Channel 3 20W
« Transmitting
[Power (L1)] | 2 | = Channel 12 1.0W
» Transmitting
MODULATION | 1 | = Channel 12 Top |Connect the FM deviation me- As flat as possible
BALANCE « Preset [MOD Namow] : a0 panel |ter to the antenna connector ’
[BAL (Namow]]| |+ No audio applied to the JIG cable. through an attenuator.
« Set an FM deviation meter same as;
HPF : OFF ) _
LPF :20 kHz o S
De-amphasis :OFF RN -
Detector 1 (P-P)2 N der shoat,
- Push [Po] key while transmitting. O overorundersho
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3 Other failures

3-1 The LCD display of the radio blinks

The radio does not function properly even if you press any programmable key or [PTT], or even if you turn
the radio OFF and then ON again.

Possible cause: The UT-126H digital unit does not work properly due to a data error.

How to verify: Hold down the [PO] and [P3] keys while turning ON the radio; “UT-126H” and the
firmware revision number will be displayed on the LCD. If the displayed unit name is

different than “UT-126H”, then the UT-126H does not work correctly and must be
replaced.

Solution: Open up the radio, and replace the UT-126H with a new one.

Hold down the [PO] and [P3] keys while
turning ON the radio, then you will be able
to see “UT-126H” and the firmware revision
number displayed on the LCD.

10
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4

Test radio

It is convenient to have a separate radio for simple testing purposes. It is necessary to have professional
measuring instruments for accurate testing and measuring. The following is an example of using a test
radio to instantly check whether the receive signal strength is strong enough or not.

4-1.

4-3.

Start up the programming software, move to the “Memory Channel”, and then input the repeater TX
and RX frequencies in the analog conventional mode. You can select your desired repeater channel
easily by rotating the CH knob or pressing a key. Also, you can simply listen for digital modulation
and judge whether the [Collect] or [Home] repeater is transmitting correctly.

Channel setting example;

Zone 1: (Left CH - 496)

Frequency (MHz)

T SQL
Tight
L 1- 1 FE | N |~
1 | =

Sitel RP1 DL
Sitel RP1 UL

450100000, <=

1- 2 493100000 11bs. |nput a unique repeater )
450200000 - 1P q .p . Sitel RP2 DL
name so that you can identify :
455 200000 . Sitel RP2 UL
the site name, repeater ID, and .
450.300001] . . . Sitel RP3 DL
455 200000 uplink or downlink frequencies. Sitel RP3 UL

[ |

| 1- 2 | I I
| 1- 3 | I I
| 1- 4 | I I
1- 5 1 1
| 1-6 | ' !
450400000,  <- N — Tlsitel RP4 DL '
| 1- 8 | 455400000,  <- N ., [sitel RP4 UL X
| 1- 9 | 450500000,  <- N ., lsitel RPS DL I
| 1-10 | 455500000,  <- N | lsitel RP5 UL I
| 1-11 | 450600000,  <- N _1lsite2 RP1 DL I
455600000,  <- N _ 1lsite2 RP1 UL I
450700000,  <- N - Tlsite2 RP2 DL )
455700000,  <- N  Tlitez RP2 UL !
450800000,  <- N . lsite2 RP3 DL |
| 1-16_| 455800000,  <- N | lsite2 RP3 UL |
m | 1 T m_—_—_—_———— -

. Move to the “Set Mode” setting, then select the “System info” menu and then select the “Enable”

option. The test radio now has the capability to display the receive signal strength of the repeater
you want to check.

Set Mode

TIPS: You can select “Disable” to turn
OFF any unnecessary items.

Enable
e

R Dir Auto ! Enable :/

LCD Contrast Ji8 . Enahle

| BeepBIN LEnable |
RiE:]eep ::eve: g : EnaE:e : DGRV G  TIPS: Hold down the “User Set
ger Leve  Enable

2 | Enable I Mode” key to enter “Set Mode”.
[j !,Enable : Mobile / Portable Conver tional
| Mic Gaink yEnable | RRERWARNET] [ndividual
3 ;,Enable 1 P1 / 20 Talkgroup /
05 I Enahle | User Set Mode ]
T on | Enable ! 24l Reset
Battery Voltage IS N P4/ Sidet T
| Signal Moni [BIY yEnable ;  [NTWANGTTYY cH Up

Lone Workerfolas wEnzble s Down /  Sided [elsibras

System Info Enahle ] QOPFO / Emer I8

Move to “Key & Display Assign”, then assign the “User Set Mode” feature to your desired
programmable key. This is an important and necessary setting.

11
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