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Radio Configuration

SafeMobile offers a world of wireless applications that help organizations better manage their mobile
assets, fleet and personnel. For more information, see www.safemobile.com.
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Configuring Connect Plus

safem@bile

Below is an edited screenshot highlighting the appropriate fields on the Configuration tab of the Connect

Plus Controller:

@
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1.1 Install the Mototrbo USB drivers

Prior to connecting any MOTOTRBO gadio to the P(s), please be sure to install the Motorola MOTOTRBO
Radio Drivers. This will ensure thatt he PC6s o0 per atecognge trseycantrok radio®)iwhen
connected to the computer USB port(s). Contact SafeMobile Support to obtain the latest version of drivers.

/A Note: The drivers are automatically installed if you install the Mototrbo CPS on the computer.

SafeMobile Suppor t

Enmail Support
Pleaseemail your technical support questons to support@sdemobile.com.

SafeMobileTechnicalSupport Online Forum

Please visit our SaEMobile Technca Support Online Faum for all your SdeMobile and Motorola quesions at
www.safemobile.com/forum.

Salesand Installation Support
Plasecontact your SaéMobile Channel Account Manager directly for assstance.

Copyright © SafeMobile 2017. All rights reserved 4


mailto:support@safemobile.com
http://www.safemobile.com/forum

safem@bile

Appendix A

Configuring the MOTOTRBO system for SafeMobile

MOTOTRBO CPS Installation

To install MOTOTRBO Customer Programming Software (CPS):

A To CONFIGURAOTOTRB®ADIOSYOU NEED TO INSTMOTOTRB@PS.

1. Run the installation of MOTOTRBO CPS (a copy @fppiication is available to your Motorola dealer)

2. Follow the onscreen installation.

Note: The CPS installer will also automatically install the MOTOTRBO drivers.

3. Launch MOTOTRBO CPS

a. Set the view option to "Expert" mode to be able to access alf€aR8es

b. Connect a radio to the PC using the corresponding programming cable
Od /A0l awSIFRb odzitiz2y o

d. The rading of your radi@onfiguration will start.

= Tool Bar
Status Bar
Help Panie

Basic

Figue 2Set ting the CPS view option to AExp:
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1.2 Configuration of MO TOTRBO Rdios

1.2.1 General Consideration S

Programming of the radios to work wittafeMobiledepends on the radio system type and topology. Currently, the
following MOTOTRBO system types are supported:

I v v > D D>

Simplex
DuatCapacity Simplex
SingleSite Repeater(s)
IP Site Connect
Capacity Plus

Linked Capacity Plus
Connect Plus

Each of these systems needs customized programming, as described below.

For proper functionality of a MOTOTRBO based GPS location system the following must be considered:

A

In a SafeMobilesystem the radios are automatically registering (when powered on or when changi
channels) and (during this process) are instructed to send periodically their position. This time interv:
set (for each individual radio) using the Admirasive Module of theSafeMobile

In conventional systems the registrations are made on the voice channels, so the ARS control radic
Ffa2 06S dzaSR T2NJ RA&ALI §OKSNRa ©@2A0S 02YYdzy A Ol
RF channelgdefined by frequency & timeslot) in the second case a configuration with separate ARS
control radio and dispatcher voice radio must be used.

MOTOTRBO voice calls have higher priority than GPS data transmésagagesult, during a voice call
the periodic transmissions are delayed until the call ends. This can cause collisions in sending the GPS
¢ mostly at the end of a group call, when more radios have to do that. To minimize this effect \
recommend to avoid having large groups of radios. Weia2 NB O2 YYSY R (2 dza S 3
to avoid them completely, as the radios using such lists might be involved in too many calls to have t
to send their GPS data.

Depending on the radio system, the GPS data can be sent on the voice chammet{sjedicated GPS
revert channels. We recommend to use, whenever possible, GPS revert chaseplrating voice calls
from the GPS traffic is a first step in increasing the reliability of GPS transmissions.

Ly Fff adaeadsSvya (KIFIOSHzZBt NELIBSHSHES ( RISY 48 § Ktzi S
of a GPS revert channel (as described below).

Copyright © SafeMobile 2017. All rights reserved 6
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1220 Data Cal | Confirmedd Considerations

¢tKS a5F Gl /FEt [/ 2YyFANNYSRE 65//0 FSI{Gdz2NBE 2F ahc¢h¢v
are interested in the use of it for the radio registrations and GPS data sending. This feature can be enabled on
channel, by checking thBata Call Confirmedield in the TX section of the channel. If used, it will determine the
radio to:

- Confirm any data messages that are successfully received
- Expect to receive confirmations for any transmitted data messggiethere is no confirmation the
radio will repeat the data transmission

LGiQa 20@A2dza GKFG AT GKS 5/ / FSI Gdz2NB ¢btherwiss $hReEesdarf
re-sending of messages will occur. The problem of using it or not is that it adds some time tatatihnsmission,
increasing the data load of the channel (and hence decreasing the data capacity). But because some
transmissions can be affected by RF propagation problems or by TX collisions, not using DCC will automatical
to lost datag how acceptable is this?

In the case of radio registrations (made on the voice channels) a radio that misses to register will not send any
data (it will not be instructed how to do that) so it will also not appear onSh&eMobilemap. This is not acpéable,
so DCC should always be used on the voice channels.

If the GPS data is also sent on the voice channel then it will follow the same rule as the registration.

If the GPS data is sent on a data revert channel you can choose either to use or noCtiba Bat channel. In the
first case you will have a greater GPS traffic (not only because of the added confirmations but mainly because «
retrials) but more successfully sent GPS positions while in second case the traffic will be lower but the sflumb
lost positions will be significantly higher.

LF Ga9yKIFIYOSR Dt{¢ NBOSNI OKIyySfta IINBE dzaSR ol Ol
unconfirmed (to save time and because the collisions are avoiitdd might however lead to somest GPS data

if RF propagation problems are present (but this is anyhow inevitable becatsndeng the messages in such
conditions will lead most probably to the same result).

1.2.3 Emergency Considerations

If the radio system uses Emergency then (regasdleshow other Emergency features are programmed in the
N} RA240 6KSYy GKS NIRA2 dzASNJ LINBidasSa GKS 9YSNHSyO:
message. This type of message will be considered only by those radios that are prograntimthe Emergency
Alarm Indicatiorfield checked (in the RX section of the channel window). One @idbne) of those radios must
also be programmed to confirm the receiving of this alarby checking theemergency Alarm Adleld (failing to

do thiswill cause repeated alert messages). Note that this confirmation is not related to the above DCC feature
the ARS control radio is also used by the dispatcher for voice communication, it is the best to use this radio to

Copyright © SafeMobile 2017. All rights reserved 7



this type of confirmation@ S OF dz& S A

an alphanumeric/graphic display radio.

1.2.4 Loading Considerations

Aa |

safem@hile

Proper loading of the voice and GPS revert channels (if used) is very important. While overloazeggchannel

gAff AYLI Of

GKS NI RAZ2

dza SNBEQ SELISNRSYyOS

YR O dza §

transmissions will result in more and more collisions and loss of GPS data. To estimate the loading of a MOTC

radiosysEY> az2i2NRfl dzaSa GKS O2yOSLJi 2F GaNI}RAZ2 dzaSN
message traffic. The below table shows these profiles:
Profile .
Name Traffic Type Call Description Traffic Per User Per Hour
) 10 second call, 2
Group Voice Call transmissions per call 90%
High Voice — - 3.0 Calls per User per Hour
Individual Voice 20 second call, 4 10%
Call transmissions per call °
. 10 second call, 2
Group Voice Call transmissions per call 90%
Low Voice 1.0 Calls per User per Hour
Individual Voice 20 second call, 4 10%
Call transmissions per call ¢
660 milliseconds (for
Single Repeater and IP
Site Connect) per o
) ] L 60 GPS Transmissions per User per Hour
High GPS Location Updates trans_mlssmn and i.e. 1 Minute Update Period (Cadence)
540 milliseconds (for
Capacity Plus mode)
per transmission
) 660 milliseconds per 6 GPS Transmissions per User per Hour
Low GPS Location Updates fransmission i.e. 10 Minute Update Period (Cadence)
High Text ; 100 characters per
Messaging Text Messaging message 2.5 Text Messages per User per Hour
Low Text ; 100 characters per
Messaging Text Messaging message 0.5 Text Messages per User per Hour

Figure 3 Radio User Profiles

These profiles will be used to estimate thper loading for each of the MOTOTRBO systems. Note that the impa
of text messaging is minimal, so it can be almost neglected.

The loading provided by the radio registrations must also be considered. If the radio users work in shifts and s\
on ther radios in a short interval of time, a flood of registrations will result, with many collisions and retrials, hav
a great impact on the voice channel(s) for up te3lbminutes. To avoid this, the radio users must be instructed tc
switch on their radis at different moments of time (Motorola recommends not to exceed an average of
registrations per minute per RF channel).

Copyright © SafeMobile 2017. All rights reserved 8
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125GPS Revert and OEnhanced GPSO6 Consi dei

As already mentioned, a first step in increasing the efficiency of sending the GPS&@latai KS dzaS 2 ¥
feature of the Mototrbo radios, which allows to separate the voice and GPS traffic by using RF channels dedi
only for GPS transmissions. Even in this case, Motorola recommends not

to exceed 20 GPS updates per minutestich a channej for High GPS usage this is equal to the number of radio
GKIFIG OFy dzasS GKS OKFyySto LIQa Strae G2 y2GA0S GKI
GPS Revert channels can become unacceptable (for Low Voice an@P&gradios three GPS Revert channels ar
needed for each voice channel).

The above limitations in sending GPS data on a GPS revert channel are caused by the potential collisions and
YIRS 6& GKS NIRA2ad Ly [ftflF A@RRSHEA{ & KT & @zazdE NBLIS:
synchronized manner of sending the GPS data by allocating to each radio a precise time window for dajng t
after the radio registers, at the first attempt to send its position the repeater will reserveinie window (in an
internal table) and all following GPS transmissions will be made in this reserved moment of time. This eliminate:
collisions, allowing a much greater number of updates per minute.

Because not all transmissions can be made in tlg (while the radios are involved in voice calls they might mis:
the reserved window moment) the repeater is programmed to reserve only a certain percentage of windows
periodic GPS updatesin the remaining time the radios can ask for extra windowsrnpty their GPS data queue.
The available values are 90%, 75%, 60% and 45%.

The size of the window depends on what information is sent and if Enhanced Privacyq$arseafeMobilesystems
the needed value (which covers all the cases) is 7. This walsebe programmed both in the repeater and the
radios.

The above 2 parameters give the maximum number of updates per minute. In most of the cases the 75% reserv
time can be used, this will allow (for window size = 7) up to 107 periodic updates pwute. This reverses the
need for GPS traffic versus voice traffior large number of radios only one Enhanced GPS channel can serve m:
voice channels (up to 6 with High Voice profile radios or up to 2 with Low Voice profile radios). But if lapgeofjrou
radios are used (which increases the probability that many radios will miss their reserved windows due to the v
traffic) lower reservation percentages are needed and the maximum number of periodic updates per minute
also decrease: 86 for 60a80d 64 for 45%.

Note that the percentage reserved for periodic updates can be also chosen based on real number of radios us
the system (considering also future growth). For example, if only one repeater is used and the radios are Low
& High GP§grofiles ones then the repeater can be programmed with 45% (which allows up to 64 such radios,
than the 51 limit for voice traffic).

Finally, note that this system introduces a limitation in the allowed intervals for GPS transméd$ierasly posible
values are 30 sec, 1, 2, 4, 8 min.

A ANY OTHER VALUE PRAGIMED IN THADMINISTRATIVMODULE WILL BE REFETBY THE RADIGSAUSING NGPSDATA
SENT

Copyright © SafeMobile 2017. All rights reserved 9



safem@etile

Considering all the above, S a G NBy 33t & NBO2YYSYR dzaAy3 (KSsystamgikl y
the below programing examples we indicate the use of this feature and give additional information to implemer
efficiently.

1.3 Programming of Simplex Systems

In a simplex system the communication area is very limited, especially for the portable radios. As a result tl
systems are suitable only for limited perimeters or for ratiedispatcher communication§afeMobilewill need in
this case only one controadio (used for voice, ARS and GPS data). Because voice and GPS data must coexist
same channel the capacity can be very limiggtie recommended limits are:

- 34 radios with Low Voice & Low GPS profiles
- 16 radios with High Voice & Low GPS profiles
- 12 radios with Low Voice & High GPS profiles
- 8 radios with High Voice & High GPS profiles

LiQa Sltae G2 asSsS G(KIFIG aAyYLX SE aeadSvya IINB G201 ffe
A NOTE: We do not consider the use of simplex GPS rekiartnelsc instead of using two simplex channels
(frequencies) it is much more efficient to use a fhiplex frequency pair with a repeater, which offers a better
O2@SNI3S YR GKS LRaaroAftAde (G2 dzAS GKS a9y Kl yOS
1.3.1 Programming of the control  radio

Read the radio codeplug and make the needed changes in the following CPS windows:

General Settings

A control radio must have a Radio ID ¢ this ID will be used by the subscriber radios to register to the system ar
to send GPS data and will also be used to make private voice calls to the dispatohehis last reason we
recommend to use an easy to remember value.

| General Settings |

Top Microphone  Battery Saver Alerts  Persistent LRRP Reqguests  Lone Worker

Radio Name  |Control Station
I Radio ID  [100 |

Private Calls [V

TX Preamble Duration (ms) |ggg z

Monitor Type  |Open Squeich v

Figure 4 Control Radio ID

L |

Copyright © SafeMobile 2017. All rights reserved 10
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The above figurehows a Radio ID of 100, however, this canbe anynumber that you choose.As this is a base radio
(that will never send GPS data) & Sield should be left unchecked.

We also recommend to change thi@alkaround Group Call Hang Tiared theTalkaround Private Call Hang Time
(used by the radios on simplex channels) to lower value® g$&conds) to minimize the voice calls duration,
allowing more time for registration and GPS traffic.

& ALL THE RADIOS INHSYSTEM SHOULDPBROGRAMMED WITH TEEME VALUES FOR THHES/O FIELDS

Network Settings

The network settings of the control radio should be configued asfollows:

Thecontrol radio must have a Rado IP addressc this is used for the USB connection between this radio and the
PC.The below figureshows an IPaddress of 192.168.10.60, however this may be different, depending on your IT
network settings.

Check thé~orward to Pdeld ¢ in this way all texmessages thigadio receives are passed to the connected PC

Radio Neteoik  Senaces

R (9 | 192

acossaory IP 1582 %62 Y0 BY

Netrraak 265 265 264 {

Radio Network

CA Network I'Ta

CA Group Netwerk |.y, .-_'

Macc TX OO0 Se (tryiwe) Iﬂ.; l]

Talametry UDPPort [aon8 &

Forsara o PC |

L

Figure 5 Control Radio Network Settings

Channel Settings

Copyright © SafeMobile 2017. All rights reserved 11
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Normally the control radio can have only one channel but if the dispatcher has to talk to different groups that
the same RF channel the radio can use more channel postibaos all should use the same settings (except the
Contact Namdield), as indiated below:

TheARSield should be set t@isabledas this radio will never register.
Thefrequency must be the same for both the RX (receive) and TX (tranS®eitheRepeater/Time Sldb 1.

o Camen |

Top RX X

Compressed UDP Data [
Heager

RXOnly [~

Frequency [i25 637500

(MHz)

Offset (MHZ)
0.000000

Frequency [125 637500
(MHz)

Copy

Ref Frequency [ ,]
(MH2)
Group List | |ist1 -

Ref Frequency m
(MH2)
Contact Name  |Cagt v
Emergency System  |gygq =

=

Figure 6 Setthe RX and TX frequency

We also recommend to check tli@mpressed UDP Data Heafleld ¢ using this feature will reduce the duration
of all data messages.

A ALL THE RADIOS INETSYSTEM SHOULD BROGRAMMED WITHETBEAME SETTING®R THIS FIELD

Program he radionot to transmit over a busy channel when starting a call or during a call.

TX Interruptible Freguencies [

Admit Criteriz | Color Code Free

In Call Criteria !mem Criteria vi

RSSI Threshald (dBm) I_,Izﬁ ﬁ

Figure 7 Admit Criteria/In Call Criteria
Check theData Call Confirmetfield (to be sure that the subscriber radios will register).

A ALLTHE RADIOS IN THESTEM SHOULE PROGRAMMED WITHETBAME SETTING FORSFIELD

Copyright © SafeMobile 2017. All rights reserved 12
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Write the configuration to the radio

1.3.2 Programming of the subscriber radios

Read the radio codeplug and make the needed changes in the following CPS windows:

General Settings

A subsciiber radio must havea Radio ID.
Fig.8 shows a Radio ID of 101, however, this canbe any number that you choose.

& AlL|SUBSCRIBER RADIOSSW HAVE A UNIQURADIOID.
The GPSfield MUSTbe checked The Qubscriber radio must have GPSenabled in order to transmit location data.

General Settings

Top Microphone  Battery Saver Alerts Persistent LRRP Reguests  Lone Worker

Radio Name  [Subscriber Radio

Radio ID  [101

Private Calls [V

GPS v

TX Preamble Duration (ms) |ggp 2

Figure 8 Subscriber Radio General Settings

We also recommend to change ti@alkaround Group Call Hang Tiared theTalkaround Private Call Hang Time
(used by the radios on simplex channels) to lower value? g$&conds) to minimize the voice calls duration,
allowing more time for registration and GPS traffic.

4y ALL THE RADIOS INETEBYSTEM SHOULD BOBRAMMED WITH THEME VALUES FOR THESBE FIELDS

Network Settings

The network settings of the subscriberradiosshould be configured asfollows:

TheRado IPfield can be lefunmodified TheForward to P@eld should be set tDisabledas these radios do not
connect to a PC.

In the ARSRado IDfield MUSTbe entered the ID of the control radio.

A FAILING TO ENTER TREOPER CONTROL RADI@/ILL RESULT IN REPED UNSUCCESSFWGIRERATION ATTEMPTS

Copyright © SafeMobile 2017. All rights reserved 13
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 vewex |

Top Radio Network  Senvices |P Site Connect

RedolP | 1s2 . 168 10 . 20
Accessory IP 192.168.10.21

Metmask 2552852550

Radio Network

CAl Network IG
CAl Group Metwork IE
Max TX POU Size (bytes) |m_;l
Telemetry UDP Fort m

|ARSRadioID |1M 3: |

ARSIP 13.0.0.100

ARS UDP Port Ims 3;
TMS Radio ID | 3;
L&

Figure 9 Subscriber Radio Network Settings

|5

Channel Settings

Thelastimportant corfiguration for the subscriber radios takes place in the channel settingsAll channel positions

used in the radio system should be programmed as below:

/A The subscriberradiosMUST have ARSnabled. Thisisrespasible for transmittingpresence notification to the
MOTORBO Gateway Application.

Channel 1

Top RX IX

Color Code !1 EE‘:

Repeater/Time Slot 11 v]
Phone System !None -

ARS |on System Change st

Figure 10 ARS On System Change

Set the same frequency RX and TX frequemimyeslot, TX admit criteria and in call criteria as for the control radio.
Set theGPXReverffield to Selectedo allow GP%ipdates transmitted on the current channel

Copyright © SafeMobile 2017. All rights reserved 14



safem@etile

Admit Criteria II:::-::-r Code Fres L]

In Call Criteria ],:3 oy it Criteria _,J

RSSI Trrssr:-I:mE.n')] y 3

GPS Revert |salacted -

Figure 11 GPS Revert -Selected

Check theData Call Confirmeéfleld (to be sure that the radio will register). We also recommend to check thi
Compressed UDP Data Heatfield ¢ using this feature will reduce the duration of all data messages.

A ALL THE RADIOS INETSYSTEM SHOULBD BROGRAMMED WITHEHBAME SETTINGS HOESHWOFIELS.

Write the configuration to theadio.

Copyright © SafeMobile 2017. All rights reserved 15
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1.4 Programming of Dual -Capacity Simplex Systems

Duatcapacity simplex offers the possibility of using both timeslots on a simplex
channel. This operation mode is available only for the second generation of
MOTOTRBO radios and uses a special synchronizing mechanism performed by the
radios (inthe absenc2 ¥ | NB LIS GSNLO® | 26SOSNI GKAA R2SayQ
and GPS traffic by using each of them on different timeslots becausecdpatity
channels cannot be used as GPS revert chamtéls only advantage is that a double
number of radios candused on a single simplex frequency. In a ga@lacity simplex
system the communication area is very limited, especially for the portable radios. As a
result these systems are suitable only for limited perimeters or for remhdispatcher
communicationsSafeMobilewill need in this case two control radios (each one used

on one of the timeslots for voice, ARS and GPS data)}wo dispatchers will be used.
Because voice and GPS data are on the same channels the capacity per timeslot is the
same as for the simplexannels:

34 radios with Low Voice & Low GPS profiles
16 radios with High Voice & Low GPS profiles
12 radios with Low Voice & High GPS profiles

8 radios with High Voice & High GPS profiles

1.4.1 Programming of the control radios

Read each radio codeplugnd make the needed changes in the following CPS
windows:

General Settings

A control radio must have a Radio ID ¢ this ID will be used by the subscriber radios to
register to the system and to send GPS data and will also be used to make private
voice calls to the dispatcherfor this last reason we recommend to use an easy to
remember value.

| General Settings |

Top Microphone Battery Saver Alerts Persistent LRRP Requests  Lone Worker

Radio Name  [Control Station

Radio ID  |100

Private Calls ¥

GPS [

TX Preamble Duration (ms) |(ggp

Monitor Type Open Squeich v

Figure 12 Control Radios Radio ID

=

Copyright © SafeMobile 2015. All rights reserved 16
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The above figurshows a Radio ID of 100, however, this canbe anynumber that you
choose.As this is a base radio (that will never send GPS dat&3B#eld should be
left unchecked.

For the second control radio we recommend to use the same Radio ID (there will be
no conflict as they will use different timeslots)his becomes mandatory there are
subscriber radios that have to work on both timeslots.

We also recommend to change thealkaround Group Call Hang Tiraad the
Talkaround Private Call Hang Tifused by the radios on simplex channels) to lower
values (12 seconds) to minimize the voice calls duration, allowing more time for
registration and GPS traffic.

& ALL THE RADIOSTNE SYSTEM SHOULPBOGRAMMED WITH TEEME VALUES FOR BHE
TWO FIELDS

Network Settings

The network settings of the control radiosshould be configued asfollows:

Thecontrol radiosmust have a Rado IPaddressc this is used for the USB connection
between the radio and the PCThe below figureshows an IP address of
192.168.10.60, however this may be different, depending on your IT network
settings. Although the two control radios are connected in this case to different
computers, we recommend to use different IP addressdsr the second control
radio use a value similar to the one used for the first control radio by changing the
second byte valuefdr example, if the first control radidP address is set to
192.168.10.60, then use for the second control radio the value 192.168.20.60).

Check thé~orward to P@ield ¢ in this way all text messages thesalios receiveare
passed to the connected PC

Figure 13 Control Radios Network Settings

Copyright © SafeMobile 2015. All rights reserved 17
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Channel Settings

Normally a control radio can have only one channel but if the dispatcher has to talk to
different groups that use the same RF channel the radio can use more channel
positions ¢ but all should use the same settings (except @entact Namdield), as
indicated below:

Check theDual Capacity Direct Modeeld and set theTiming Leader Preferenéeld

to Preferred(as these radios are fixed ones, they have a good RF covanagthey
Ffaz2 @Attt aBothinfake lther thedidesl ¢adios for synchronizing the
timeslots in the radio system).

TheARSield should be set tisabledas these radios will never register.
Channel1

Top RX IX

“oice Announcement File l Mone

Dual Capacity Direct Mode W

Timing Leader Preference |Preferred =

Scan/Roam List |Ng|’:§

AutoScan [T

Color Code |4 3:

Repester/Time Slot | 1 L]

Phone System .
AR3 | Disabled -

Figure 14 Control Radios Channel Settings

Set thesame frequencyor both RX (receive) and TX (transm@gt theRepeater/Time
Slotto 1 for the first control radio an@ for the second one.

Check théata Call Confirmefield (to be sure that the subscriber ragiwill register).
We also recommend to check tH@ompressed UDP Data Headietd ¢ using this
feature will reduce the duration of all data messages.

&4 ALL THE RADIOS INETSYSTEM SHOULBDPBROGRAMMED WITHETHAME SETTINGS HBIESE
TWOFIELB.
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. (Chamen
X

Compresseg UDP Data ¢
Heaoer

RXOnly [~

BT T

Offset (MH2)

Frequency 25 637500 2.000000 Frequency 25 637500
(MHZ) (MHz)
Copy
Ref Frequency [goram Ref Frequency [l oo
(MHz)

{(MHz2)
Group List | ist1 -l Contact Neme |Cagt vl
Emergency System Syst 'I

Figure 15 Setthe RX and TX frequency

=

L

Program he radia not to transmit over a busy channel when starting a call or during a

call.

TX Interruptible Frequencies [

Admit Criteria lCclor Code Free

In Call Criteria l,:mm"ﬂ Criteria vl

RSS| Threshold (dBm) |_12£ :-]

Figure 16 Admit Criteria / In Call Criteria

Write the correspondingonfiguration to eachadio.

1.4.2 Programming of the subscriber radios
Read the radio codeplug and make the needed changes in the following CPS windows:

General Settings
A subsciiber radio must havea Radio ID. Fig.15 shows a Radio ID of 101, however,

this canbe anynumber that you choose.
& Al | SUBSCRIBER RADIOSSW HAVE A UNIQURADIOID.

TheGPSfield MUSTbe checked TheSubscriber radio must have GPSenabled in order
to transmit location data.
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General Settings

Top Microphone  Battery Saver  Alerts Persistent LRRP Reqguests  Lone Worker

Radio Name ISubscriber Radio

Radio ID {101

Private Calls [V

TX Preamble Duration (ms) |ggp =

Figure 17 Subscriber Radios General Settings

We also recommend to change thealkaround Group Call Hang Tiraad the
Talkaround Private Call Hang Tifused by the radios on simplex channels) to lower
values (12 seconds) to minimize the voice calls duration,vailly more time for
registration and GPS traffic.

4 ALL THE RADIOS INETEYSTEM SHOULD BOBRAMMED WITH THEME VALUES FOR THESE
TWO FIELDS

Network Settings
The network settings of the subscriberradiosshould be configued asfollows:

The Rado IP field can be lefunmodified The Forward to PGield should be set to
Disabledhs these radios do not connect to a PC.

In the ARSRado IDfield MUSTbe entered the ID of the control radio.

A FAILING TO ENTER TAEOPER CONTROL RAHDOWILL RESULT IREPEATED UNSUCCESSFU
REGISTRATION ATTEBRIPT

Copyright © SafeMobile 2015. All rights reserved 20
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 heex

Top Radio Network  Services IP Site Connect

Radio IP | 192 . 188 . 10 . 20
Accessory [P 192.168.10.21

MNetmask 2552552550

Radio Network

CAl Metwork E

CAl Group Mebwork IE

Max TX PDU Size (bytes) lm_;,
Telemetry UDP Port m

|ARS Radio D |1uu 3; |

ARSIP 1300100

ARS UDP Port I.mﬂ5 3:
TMS Radic ID I 3:

E 4
Figure 18 Subscriber Radios Network Settings

Channel Settings

Thelastimportant configuration for the subscriber radios takes place in the channel
settings.All channel positions used in the radio system should be programmed as
below:

/A The subscriberradiosMUST have ARSenabled. Thisisrespmsible for transmitting
presence notification to the MOTORBO Gateway Application.

Top RX IX

Color Code ! 1 EE‘:
Repeater/Time Slot i 1 - ]
Phone System ! Mone -

ARS an System Change -

Figure 19 ARS On System Change

Check theDual Capacity Direct Modeeld and set theTiming Leader Preferenéeld
to Eligible(so that these radios can be used for synchronizing the timeslots outside the
coverage area of the control radios).

Set the samdrequency RX and TX frequendyneslot, TX admit criteria and in call
criteria as for the corresponding control radio.
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Set theGPRevertfield to Selectedo allow GPSipdates transmitted on the current
channel

Admit Criteria |I.3::-c-r Code Fres

In Call Criteria |,:9 o Admit Criteria j

RS55| Threshold (dBm) y EI

GPS Revert  |saiscted

Figure 20 GPS Revert - Selected

Check theData Call Confirmetield (to be sure that the radio will register). We also
recommend to check th€ompressed UDP Data Heafleld ¢ using this feature will
reduce the duration of all data messages.

& ALL THE RADIOS INET' STEM SHOULE PROGRAMMED WITHEHAME SETTINGS HBIESE
TWOFIELB.

Write the configuration to theadio.
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1.5 Programming of Single -Site Repeater Systems

Using a repeater offers great advantages. First, it offers a much wider communication
area as compared to a simplex system. Second, it always transmits continuously (not
on one timeslot) and offers the synchronization information to the subscriber radios,
enabling the full use of two timeslots. This allows to separate the voice and GPS traffic
by using each of them on different timeslots, through the GPS revert feature of the
radios.SafeMobilewill need in this case two control radios (one used on onéhef t
timeslots for voice and ARS and one used on the other timeslot for GPS data). Because
voice and GPS data are on different channels the capacity can be limited by either of
the two types of traffia; the recommended limits per timeslot are in this case:

- 51 radios with Low Voice profile
- 18 radios with High Voice profile
- 20 GPS updates per minute

As a result, a repeater system can use up to 18 High Voice & High GPS radios or up to
51 Low Voice & Low GPS radios (in this case the GPS interval can be in fact lowered to
153 sec. (2.55 min.) per radio).

However, if High GPS profile is needed, you gheither limit the number of radios

to 20 or use more repeaters (for Low Voice & High GPS you should use 2 repeaters

with up to 51 radiog one timeslot for voice and 3 timeslots for GP&costly and low

efficiency solution). The real solutionisto Us&K S a9y Kl yOSR Dt { ¢ FSI {dal
Voice & High GPS this will allow to use only one repeater, with 45% reserved windows

on the Enhanced GPS timeslot).

1.5.1 Programming of the ARS control radio

Read the radio codeplug and make the needed changes in the flod®PS windows:

General Settings

A control radio must have a Radio ID ¢ this ID will be used by the subscriber radios to
register to the system and to send GPS data and will also be used to make private
voice calls to the dispatcherfor this last reason we recommend to use an easy to
remember value.
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| General Settings |

Top Microphone Battery Saver Alerts Persistent LRRP Reguests  Lone Worker

Radio Name  |Control Station
I Radio ID (100 I

Private Calls [V

GPS [

TX Preamble Duration (ms) |ggp 3:
Monitor Type Open Squeich v]

Figure 21 ARS Control Radio ID

=

=

The above figurshows a Radio ID of 100, however, this canbe anynumber that you
choose.As this is a base radio (that will never send GPS dat&3B#eld should be
left unchecked.

Network Settings

The network settings of the ARScontrol radio should be configued asfollows:
Thecontrol radio must have a Rado IPaddressc this is used for the USB connection
between this radio and the PClhe below figureshows an IP address of
192.168.10.60, however this may be different, depending on your IT network
settings.

Check theForward to P@ield ¢ in this way all text messages thidio receives are
passed to the connected PC

Network

foe RadioNeteok  Senoces

koo (2 | 192

Lol —

MNetmask 265 265 268

A Network @
CA Group Netwerk |_‘.~.\ j]
M TX O0U Sce (bytes) Iﬁ
Talemetry UDP Faet [“..—«

Forsardn PC ¥,

)

Figure 22 ARS Control Radio Network Settings

Channel Settings

Normally the control radio can have only one channel but if the dispatcher has to talk
to different groups that use the same RF channel the radio can use more channel
positions¢ but all should use the same settings (except @antact Namdield), as
indicated below:
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TheARSield should be set t®isabledas this radio will never register.

Repeater/Time Slot ! bl :‘]

Phone System I Ione

RS |Disabled -

Figure 23 ARS Control Radio Channel Settings

Set thefrequenciedor RX (receive) and TX (transmiet theRepeater/Time 8t to 1.

Check thébata Call Confirmefield (to be sure that the subscriber radios will register).

We also recommend to check t@ompressed UDP Data Headietd ¢ using this

feature will reduce the duration of all data messages.

A ALL THE RADIOS INEBYSTEM SHOULE BROGRAMMED WITHETSAME SETTINGS ABESE
TWOFIELB.

Top RX IX

Compressed LUDP Data Header |7

RXony [
= Ee——n—
Offset (MHz) -
| [5 ooooon i
Freguency (MHz) FN-GZEPUW | | Freguency (MHz) }403.025000
| | Copy |
Ref Frequency (MHz) !D&fault '! Ref Frequency (MHz) !Defau!t it I
Group List | jstq - Contact Name l\’eic:e 1 vl
Emergency Alarm Indication v Emergency System ’5\,,31 - ]
Emergency Alarm Ack I vox
Emergency Call Indication ;7 Power Level lHigh vl

Figure 24 Setthe RX and TX frequency

Program he radionot to transmit over a busy channel when starting a call or during a
call.

TX Interruptible Frequencies [

Admit Criteriz | Color Code Free

In Call Criteria l,:mmm Criteria vl

RSS| Threshald (dBm) I_12£ i.]

Figure 25 Admit Criteria / In Call Criteria

Write the configuration to the radio
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1.5.2 Programming of the GPS control radio
Read the radio codeplug and make the needed changes in the following CPS windows:

General Settings

Set theRadio ID field with the same value as the ARS control raglthis ID will be
used by the subscriber radios to send GPS data on the GPS revert channel.

| General Settings |

Top Microphone  Battery Saver Alerts  Persistent LRRP Requests  Lone Worker

Radio Name [controi Station
I Radio ID  [100 |

Private Calls ¥

TX Preamble Duration (ms) [ggp :

Monitor Type |Open Squelch v
Figure 26 GPS Control Radio ID

=
E

The above figurshows a Radio ID of 100, however, this canbe anynumber that you
choose. As this is lbbase radio (that will never send GPS data)@rSield should be
left unchecked.

&4 THE ARS CONTROL RABND GPS CONTROLDR2 MUST HAVE THENBAID OTHERWISE THE
GPS DATA WILL BE TOS

Network Settings
The network settings of the GP Sontrol radio should be configued asfollows:

The GPScontrol radio must have a Rado IP address ¢ this is used for the USB
connection between this radio and the Pio. avoid any potential IP address conflicts
while keeping an easy to manage value we recommend to use a value similar to the
one used for the ARS control radio by changing the second byte g&tueexample,

if the ARS control radi®addressis set t0192.168.10.60, then use for the GPS control
radio the value 192.168.20.60.

Check theForward to PGield ¢ in this way all GPS messages tladio receives are
passed to the connected PC
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MNeIwork

loo HodioMNeteork Setoces

e

Accesaory W 0 B W EY

Mmrrask  F4 HE ML

Ty Btanr E
Gy Gorpu Pastrmanrt [-..“{
M T BOU S (e [5,;,_ _..J

Teleenatyy) UDF Sort  Lapnes :.!

| Forsard m BC F?} |

Figure 27 GPS Control Radio Network Settings

Channel Settings

The GPS control radio must have only one channel, using the settings indicated below:

Color Code 11 Elj
Repeater/Time Slot 12 -
Phane System 1 =

ARS il:: sabled A

Enhanced GPS [T
‘Window Size I—E
Figure 28 GPS Control Radio Channel Settings

The ARSfield should be set tdisabledas this radio will never register. Set the
frequenciedor RX (receive) and TX (transmigt theRepeater/Time Sldb 2.

We also recommend to check th@ompressed UDP Data Headietd ¢ using this
feature will reduce the duration of all data messages.

& ALL THE RADIOS INETBYSTEM SHOULD BRR®OBRAMMED WITH THEME VALUE FOR THIS
FIELD

Program he radionot to transmit over a busy channel when starting a call or during a
call.

DO NOTheck theData Call Confirmefield (DCC is not used on Enhanced @v&t
channels).

A NOTE: As the only task for the GPS control radio is to receive the GPS
messages, this radio will never transmit. You can even check the RX Only

field to prevent any accidental transmission but this is not mandatory (you
can keep its TX cagpability for RF testing).
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Write the configuration to the radio

1.5.3 Programming of the subscriber radios

Read the radio codeplug and make the needed changes in the following CPS windows:

General Settings
A subsciiber radio must havea Radio ID.
Fig.27 shows a Radio ID of 101, however, this canbe any number that you choose.

A Al LSUBSCRIBER RADIOSSW HAVE A UNIQURADIOID.

The GPSfield MUST be checked The Qubscriber radio must have GPS enabled in
order to transmit location data.

General Settings

Top Microphone  Battery Saver  Alerts Persistent LRRP Reguests  Lone Worker

Radio Name  |Subscriber Radio

Radio ID  |101

Private Calls [V

GPs v
TX Preamble Duration (ms) [ggp 33

Figure 29 Subscriber Radios General Settings

Network Settings

The network settings of the subscriberadiosshould be configued asfollows:

The Rado IP field can be lefunmodified The Forward to PGield should be set to
Disabledasthese radios do not connect to a PC.

In the ARSRado IDfield MUSTbe entered the ID of the ARS control radio.

A FAILING TO ENTER TAEOPER CONTROL RAHDOWILL RESULT IN REPED UNSUCCESSFUL
REGISTRATION ATTEBRIPT
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Top Radio Network  Services IP Site Connect

Radio IP | 192 . 188 . 10 . 20
Accessory [P 192.168.10.21

MNetmask 2552552550

Radio Network

CAl Metwork E

CAl Group Mebwork IE

Max TX PDU Size (bytes) lm_;,
Telemetry UDP Port m

|ARS Radio D |1uu 3; |

ARSIP 1300100

ARS UDP Port I.mﬂ5 3:
TMS Radic ID I 3:

o

Channel Settings

Figure 30 Subscriber Radios Network Settings

Program at least two digital channels in the radio (one for voice and one for GPS
revert). The voice channel should be presenZane lwhile the GPS revert channel
must be added to th&€hannel Podko that the user cannot select.it)

For the voice channel:

- The subscriberradiosMUST have ARSenabled on the voice channel§ his
is respasible for transmitting presence notification to the MOTORBO
Gateway Application.

Top

BX

Color Code ! 1 EE‘:
Repeater/Time Slot 1 1 - ]
Phone System ! None -

ARS |on System Change "

X

Figure 31 ARS On System Change

- Set the same RX and TX frequencies, timeslot, TX admit criteria and in call
criteria as for the ARS control radio. Select for @RrRRevertfield the GPS
revert channeto allow GPS updates transmitted oratirchannel.

Copyright © SafeMobile 2015. All rights reserved

29



Radio Configuration safem@etHile

Admit Criteria | Color Code Free

In Call Criteria IFQ,]bw,odmn Criteria v!
RSSI Threshold (dBm) !_1 o4 3,

GPS Revert

Privste [Call Confirmed |1 o

Data Call Confirmed |, .
v

—
Enhanced Channel Access |

Figure 32 GPS Revert

- Check theData Call Confirmefield (to be sure that the radiwill register).
We also recommend to check tiimmpressed UDP Data Heatfileld ¢ using
this feature will reduce the duration of alata messages.

A ALL THE RADIOS INETHYSTEM SHOULD BROGRAMMED WITHETBAME SETTINGS
FOR THESEWOFIELS.

For the GPS revert channel:

- Set theARSield to Disabled.
- Check theEnhanced GF&Id and set theNindow Siz¢o 7.

Top RX TIX

| TS

Repeater/Time Siot Iz _:J
Phone System ’Ncne v’
ARS ! Disabled - I

Enhanced GPS |

‘Window Size i7 E:

Figure 33 GPS Revert Channel Settings

- Programthe GPS revert channel with the sanfrequenciesas the voice
channel (you can use copy/paste) but use Timeslot 2.

- Set the same TX admit criteria and in call criteriaraghe voice channel

- Check th&Compressed UDP Data Heafield ¢ using this featuravill reduce
the duration of the GP8atamessages, allowing to use théindow $ze of
7.

A ALL THE RADIOS INETBYSTEM SHOULD BEOBRAMMED WITH THEME SETTING

FOR THIS FIELD

Write the configuration to theradio.
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1.5.4 Programming of the repeater

Read the repeater codeplug and make the needed changes in the following CPS
windows:

General Settings

In this case you can ignore tRadio ID (it is not used)We recommend to change the
Group CalHang Timethe Private Call Hang Tinad theEmergency Call Hang Time
fields to lower values (2 seconds) to minimize the voice calls duration, allowing
more time for voice, registration and GPS traffic.

General Settings

Top CWID Microphone

Radioc Name IMctorcla

Radio 1D I1

SIT (ms)  |epoo ==

Group Call Hang Time (ms) ISE-ED i—i

Private Call Hang Time (ms) I.;Ls@@ 3:

Emergency Call Hang Time (ms) !drE-EL‘ 5:
Call Hang Time (sec) !3 H:
Figure 34 Repeater General Settings

Channel Settings
Program the repeater with only one digital channel, having the following settings:

- In the Enhanced GP&ection check thd=nablefield for Slot 2and set the
Window Sizéo 7.

- Change (only if needed) theeriodc Window Reservation (%gld to the
desired valudthe default value is 75%)

- Set the TX and RX frequencies (according to the frequency license).

Enhanced GPS

Window  Periodic Window

Enable
e Size Reservation (%)

75

e
—
sktz v 17 3: 75

—
-

Offset (MHz)
Jo-000000

Copy

08.500000

Freguency (MHz) [403.500000 Freguency (MHz)

Figure 35 Repeater Channel Settings

Write the configuration to the repeater.
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1.6 Programming of IP Site Connect Systems

An IP Site Connect (IPSC) system offers a much wider communication area as
compared to a singleite repeater system. Generally, it offers the possibility to use
any of the 2 repeater timeslots either in local modarowide-area mode. It also allows
to separate the voice and GPS traffic by using each of them on different timeslots,
using the GPS revert feature of the radios. Here we will consider only the case when
both timeslots are used in widarea modec for anylocal use you can read and
program (for each site) according to the singite repeater caseSafeMobilewill need
in this case 2 control radios (one used on the timeslot for voice and ARS and one used
on the timeslot for GPS data). As voice and GPS atatan different channels the
capacity can be limited by either of the two types of traffithhe recommended limits
per timeslot are the same as for the singiée repeater case:

- 51 radios with Low Voice profile

- 18 radios with High Voice profile

- 20 GPSsIipdates per minute

As a result, an IPSC system can use up to 18 High Voice & High GPS radios or up to 51
Low Voice & Low GPS radios (in this case the GPS interval can be in fact lowered to 153
sec. (2.55 min.) per radio).

However, if High GPS profileneeded, you should either limit the number of radios

to 20 or use more repeaters (for Low Voice & High GPS you should use 2 systems with

up to 51 radios; one timeslot for voice and 3 timeslots for GR& costly and low

efficiency solution). Thereal stilh 2y A& (G2 dzaS (GKS a9y Kl yOSR
Voice & High GPS this will allow to use only one system, with 45% reserved windows

on the Enhanced GPS timeslot).

1.6.1 Programming of the ARS control radio

Read the radio codepluand make the needed changes in the following CPS windows:

General Settings

A control radio must have a Radio ID ¢ this ID will be used by the subscriber radios to
register to the system and to send GPS data and will also be used to make private
voice calls to the dispatcherfor this last reason we recommend to use an easy to
remember value.
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| General Settings |

Top Microphone Battery Saver Alerts Persistent LRRP Reguests Lone Worker

Radio Name  [Control Station
I Radio D 100 I

Private Calls ¥

TX Preamble Duration (ms) [ggp 3:
Monitor Type Open Squelch v

Figure 36 ARS Control Radio ID

L =l

The above figurshows a Radio ID of 100, however, this canbe anynumber that you
choose.As this is a base radio (that will never send GPS dat&3B#eld should be
left unchecked.

Network Settings
The network settings of the ARScontrol radio should be configued asfollows:

Thecontrol radio must have a Rado IPaddressc this is used for the USB connection
between this radio and the PClhe below figureshows an IP address of
192.168.10.60, however this may be different, depending on your IT network
settings.

Check theForward to P@ield ¢ in this way all text messages thidio receives are
passed to the connected PC

[ce BRadioNeteork Seocces 1ESoe Cooned)

Rasei® [ 18z wa

cossaory IP 152 %62 10 81

Netmask 265 265 268 {

Coi Network [12 =]

CA Group Netwerk ’:?‘\ ’i‘l

Macx TX 0L Se (tryies) !;,(.; v
Talvmatry UDP Poes I'“,—.-_:

Forward o PC ¥,

L

Figure 37 ARS Control Radio Network Settings
Channel Settings

Normally the control radio can have only one channel but if the dispatcher has to talk
to different groups that use the same RF channel the radio can use more channel
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positions¢ but all should use the same settings (except @entact Namdield), as

indicated below:

TheARSield should be set t@isabledas this radio will never register.

Repeater/Time Slot |4

-

Phone System I Ione

#RS | Disabled

=

Figure 38 ARS Control Radio Channel Settings

Set thefrequenciesfor RX (receive) and
repeater. Set thdRepeater/Time Slab 1.

TX (transmifrresponding to the local

Channel1

Top

RX IX

I Compressed LUDP Data Header

"]

R Onby

Offset (MHz)
[5-c00000

Copy

Freguency (MHz) [408.025000

Ref Frequency (MHz) !D&fault v!

Group List

Emergency Alarm Indication
Emergency Alarm Ack

Emergency Call Indication

=

Frequency (MHz) [403.025000

Ref Frequency (MHz) !Defau!t vl

Contact Name l\@cm vl
Emergency System ’5\,,31 v]

vox T

Power Level IH;gh vl

Figure 39 Setthe RX and TX frequency

Check théata Call Confirmefield (to be sure that the subscriber radios will register).
We also recommend to check th@ompressed UDP Data Headietd ¢ using this

feature will reduce the duration of all data

messages.

& ALL THE RADIOS INETSlYSTEM SHOULD BOBRAMMED WITH THEMESETTINGS FOR BHE

TWOFIELB.

Program he radionot to transmit over a busy channel when starting a call or during a

call.
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TX Interruptible Fregquencies -

Admit Criteria !Cobr Code Free

In Call Criteria !Fokw_pdmﬂ Criteria vi
E—
RSSI Threshold (dBm) I-'-ZL 3:

Figure 40 Admit Criteria / In Call Criteria

Write the configuration to the radio
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1.6.2 Programming of the GPS control radio

Read the radio codeplug and make the needed changes in the following CPS windows:

General Settings

Set theRadio ID field with the same value as the ARS control raglthis ID will be
used by the subscriber radios to send GPS data on the GPS revert channel.

| General Settings |

Top Microphone Battery Saver Alerts Persistent LRRP Reguests Lone Worker

Radio Name  [Control Station
I RedolD fio0 I
Private Calls |V

TX Preamble Durstion (ms) |ggp :

Monitor Type Open Squeich v

= =}

Figure 41 GPS Control Radio ID

The above figurshows a Radio ID of 100, however, this canbe anynumber that you
choose. As this is base radio (that will never send GPS data)@rSield should be
left unchecked.

& THE ARS CONTROL RABND GPS CONTROIDR2A MUST HAVE THEMBAID OTHERWISE THE
GPS DATA WILL BE TOS

Network Settings
The network settings of the GP Scontrol radio should be configued asfollows:

The GPScontrol radio must have a Rado IP address ¢ this is used for the USB
connection between this radio and the Pio. avoid any potential IP address conflicts
while keeping an easy to manage value we recommend to use a value similar to the
one used for the ARS control radio by changing the second byte g&tueexample,

if the ARS control radi®addressis set t0192.168.10.60, then use for the GPS control
radio the value 192.168.20.60.

Check theForward to PGield ¢ in this way all GPS messages tladio receives are
passed to the connected PC
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MNeIwork

foo HodioMeteork Senoces

" [

Accesaory W 0 B W EY

Mmrrask  F4 HE ML

=l Y q:

€A Grop vt [23 2]
M T BOU S (e [5,;,_ _..J
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| Forsard m BC F?} |

Figure 42 GPS Control Radio Network Settings

Channel Settings
The GPS control radio must have only one channel, using the settings indicated below:

Color Code 11 Elj

—

Repeater/Time Slot 12 -
Phone System 1 o

ARS iD sabled hd

Enhanced GPS [T

‘Window Size ] 3

Figure 43 GPS Control Radio Channel Settings

The ARSfield should be set tdDisabledas this radio will never register. Set the
frequenciedor RX (receive) and TX (transneibyresponding to the local repeater. Set
the Repeater/Time Sldb 2.

Check theCompressed UDP Data Headietd ¢ using this feature will reduce the
duration of the GB data messages.

4, ALL THE RADIOS INETBYSTEM SHOULD B®OBRAMMED WITH THEME VALUE FOR THIS
FIELDON THE GPS REVERIARNEL

Program he radionot to transmit over a busy channel when starting a call or during a
call.

DO NOTheck theData CallConfirmedield (DCC is not used on Enhanced GPS revert
channels).

& NOTE: As the only task for the GPS control radio is to receive the GPS
messages, this radio will never transmit. You can even check the RX Only
field to prevent any accidental transmission but this is not mandatory (you
can keep its TX capability for RF testing).
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Write the configuration to the radio

1.6.3 Programming of the subscriber radios
Read the radio codeplug and make the needed changes in the following CPS windows:

General Settings

A subsciiber radio must havea Radio ID.

Fig.42 shows a Radio ID of 101, however, this canbe any number that you choose.
& ALLSUBSCRIBER RADIOSIW HAVE A UNIQURADIOID.

TheGPSfield MUSTbe checked TheSubscriber radio must have GPSenabled in order
to transmit location data.

General Settings

Top Microphone  Battery Saver  Aleris Persistent LRRP Reguests  Lone Worker

Radio Name  [Subscriber Radio

Radio ID {101

Private Calls [V

TX Preamble Duration (ms) |ggp :

Figure 44 Subscriber Radios General Settings

Network Settings

The network settings of the subscriberadiosshould be configued asfollows:

The Rado IP field can be lefunmodified The Forward to PGield should be set to
Disabledas these radios do not connect to a PC.

In the ARSRado IDfield MUSTbe entered the ID of the ARS control radio.

A FAILING TO ENTER THEOPER CONTROL RAHDOWILL RESULT IN REPED UNSUCCESSFUL
REGISTRATION ATTEBIPT

Telemetry LDP Port im E:

Forwardto PC [

|AR5Ramo|D ml
ARSIP 13.0.0.100

ARS UDP Port m

TMS Radio ID r‘_‘ﬂ

Figure 45 Subscriber Radios Network Settings
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Channel Settings

Program at least two digital channels in the radio (one for voice and one for GPS revert)
for each repeater site. The voice channels should be presefwme lwhile the GPS
revert channels must be added to tiéghannel Poo{so that the user cannot select
them).

For the voice channels:
- The subscriberradiosMUST have ARSnabled on the voice channel§ hs
is respasible for transmitting presence notification to the MOTORBO
Gateway Application.

Top RX

Scan/Roam List Iﬂm List1 vl

Auto Scan [T

Color Code H
Repeater/Time Slot m
Phone System m
ARS !On System Change VI

I

Figure 46 ARS and Roam List

- (heck thelP Site Conneéeld andset theScan/Roam Lidield to Roam List
1.

- Setthe RX and TX frequencies corresponding to each repeater site, using
Timeslotl.

Top RX IX

I IP Site Connect v I

Messaging Delay (ms)

I Compressed UDP Data Header [V I

{Channel Inhibit

RX Only

. Offset (MHz) ;
Frequency (MHz) [408.025000 Feoooo00 Frequency (MHz) [403.025000
| _c.,w_l i
Figure 47 IP Site Connect Channel
- Setthe same TX admit criteria and in call criteria as for the ARS control radio.
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Select for each voice channel (in B@ Reverfield) the corresponding GPS
revert channeto allow GPS upates transmitted on that channel.

TOT (sec) lﬁﬁ 3:
TOT Rekey Delay (sec) iE- 3:

Allow Interruption -

TX Interruptible Frequencies [

Admit Criteria | Color Code Free

In Call Criteria !Fohw,odmﬂ Criteria vi
RSSI Threshold (dBm) I-'-Zi 3:

GPS Revert

PrivatefCall Confirmed |25 -
DiatafCall Confirmed

Enhanced (hannel Access

Check theData Call Confirmetield (to be sure that the radio will register). We also
recommend to check th€ompressed UDP Data Heafileld ¢ using thisfeature will
reduce the duration of all data messages.

4, ALL THE RADIOS INETEIYSTEM SHOULDBROGRAMMED WITHHBEAME SETTINGS HOESE

TWOFIELB.

For the GPS revert channels:

Set theARSield to Disabled.
Check theEnhanced GP#ld and set theNindow Sizé¢o 7.

BX I
[

Top

Repeater/Time Slot I 9 _:J

Phone System ’None v’
PR !Disabled _:!

Enhanced GPS  |v

‘Window Size IT E:

Figure 49 GPS Revert Channel Settings -1

Do not check théP Site Conneftield

Program each GPS revert channel with the same frequencies as the
corresponding voice channel (you can use copy/paste) but use Timeslot 2.
Set the same TX admit criteria and in call criteriaraghe voice channels
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- Check the&Compressed UDP Data Heatield ¢ using this featurevill reduce
the duration of the GP8ata messagesllowing to use th&Vindow $ze of
7.

A ALL THE RADIOS INETBYSTEM SHOULD BE®OBRAMMED WITH THEME SETTING
FOR THIS FIELD

I IP Site Connect [

IX
Messaging Delay (ms) lE: il

I Compressed UDP Data Header [V I

Channel Inhibit [~

RXOnly [~

! Offset (MHz) _ B
Frequency (MHz) ﬁ-ﬂm | Freguency (MHz) 3.026000
| Copy | I

Figure 50 GPS Revert Channel Settings - 2

Roam Settings

The set of corresponding voice channels (one for each site) uses a Roam List (if there
are more channel sets (using for example anotBentact Namen the TX section)

each will use a separate list). The isstlefined by selecting (with the mouse) a channel

in the Availabletable and clicking on th&dd>>button ¢ the channel will move to the

Memberstable.

Ay ailable Members

Site 3 Selected
Site 1
Site 2

RSSI Threshold (dBm) |_1ﬂ3 3;

Figure 51 Roam List
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Write the configuration to theadio.

1.6.4 Programming of the repeaters

Read the repeater codeplug and make the needed changes in the following CPS
windows:

General Settings

& INTHIS CASE TREDIOIDI1S USED IN THE REPERPNETWORK TO IDENTEACH REPEATER
SO EACH REPEATR STHAVE A DIFFEREND;

General Settings

Top CWID Microphone

Radio Name  [Motorola

Radio ID |1

SIT (ms)  [s000 =

Group Call Hang Time (ms) I3E-E-E- il
Private Call Hang Time (ms)  |4p0p ==

Emergency Call Hang Time (ms)  |4p0p ==

Call Hang Time (sec) m
Figure 52 IPSC Repeaters General Settings

We recommend to change th@roup Call Hang Timihe Private Call Hang Tinaand
the Emergency Call Hang Tirfields to lower values (2 seconds) to minimize the
voice calls duration, allowing more time for voice, registration and GPS traffic.

Network Settings

In an IPSC system all repeaters are connected together via Ethernet connections. As

each repeater isni a different site, the most common case is the general Internet

connection type via an Internet Service Provider (SBther cases like a customer

WAN are also possible but less probable. To allow maximum flexibility (towards the

L{tuv G§KS &udsamuBidast BagaPackeReénch repeater will send in turn

the data packets (that can correspond to voice or data radio transmissions) to each of

the other repeaters present in the system. While this leads to a limit in the maximum

number of repeatersqurrently 15) it avoids the problem of the multicast data packets

that most ISP are blocking. But it also means that each repeater must know the IP

address of all the other repeaters in the system. To provide flexibility in the system

topology (capabilityo add new repeaters or to adapt to the change of the IP address

of the repeaters) without the need to reprogram the repeaters for every change

Motorola has implemented the following mechanism: one repeater will be

LINEINI YYSR (2 0SS IISHBRIGXNCNEL S KUNBINIKBY @R Ki 2 ¢
dGal aGSNE A& GKS 2yfeée NBLISFGSNI GKFG Ydzad KI @S
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gKAES GKS at SSNER¢ OFry KI@S | @FINRARFo6fS Lt |
LINE IANF YYSR gA0K (KS & ahswicBeNbdnitbey wiltregisti RN aa |y
G2 0KS dal a0SNE coKEKaaKSASNEt | SEERRASE &

table of existing repeaters and for each change (new registration) will update the table
YR NB&aSyR Al G2 Ffft GKS 20KSNJ NBLISFISNR oat
% Note that the DHCP mechanism will create anyhow short communication
AYOSNNHzLIGA2ya 6KSYy | at SSNEQa Lt FRRNXaa Aa
possible) the use of DHCP and to set all repeaters to fixed IP addesse®s
discuss with the ISP the possibilitygerform the IP address changes during a low
traffic moment of time (like during night).

To secure the repeater IP communication an authentication key is used (it is an up to
40 digits hexa number value) for more security you can use VPN connections
between repeaters (with additional hardware).
C2NJ 6KS dal &GSNE NBLISI S NintelBk Bstabfishnfestt £ 2 g Ay 3
section:
- Select for theLink Typdield the valueMaster.
- Enter anAuthentication Kewalue (the same value must be used for all
repeatersg keep it also saved in a separate secure place as you cannot see
it in a read or opened codeplug)
- Enter theEthernet IR/alue (the fixed address provided by the ISP)
- Enter theGateway IPand the Gateway Netmaskvalues (also provided by
the ISP)
C2NJ GKS dat SSNE NBLISF G§SNE inteSinkEstablisimertt t 2 6Ay 3 Y
section:
- Select for theLink Typdield the valuePeer.
- Enter the Authentication Keyalue (the same value as used for the
Gad 0 SNE O
-9y GSN) GKS aladSNI Lt @FtdsS 6G4KS FAESR | RF
the ISP)
- CheckthdHC® 2 E O0AF 51/t Aa dzaSR F2NJ (KS at SSi
Enter theEthernet IPvalue (the fixed address provided by the BPthis
repeate)
- Enter (if DHCP is not used) tGateway IRand theGateway Netmaskalues
(also provided by the ISP)
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Authentication Key |1 B FF

Radio Network  LinkEstablishment P Site Connect IP Repeater Programming

Link Establishment
Link Type IMaster 'l

MasterIPI o . 0 . 0 . 0
Master UDP Port M
pHeP [
EthernetlP | 1s0 . 111 . 111 . 1
Gateway P [ 180 . 411 . 111 . 1
Gateway Netmask | 265 . 265 . 256 . O
E—

UDP Port M

safe ("

Radio Network  Link Establishment IP Site Connect IP Repeater Programming

Link Establishment

Link Type |peer -

Master P | 180 . 111 . 11 . 11
E—

Master UDP Port Im 3:

Ethernet IP |

Gateway IP I 0 0 0

Gateway Netmask I 255 255 2bh 250

UDP Port Im_umg

Figure 53 IPSC Repeaters Network Settings

Master

Channel Settings

Peer

Program the repeaters with only one digitdlannel, having the following settings:

Top  Enhanced GPS

Color Coge [1 =]

IP Site Connect gt 1 & Siot2  «

RX IX

Messaging Delay IND"'HLI

RSS! Threshold (@Bm) [ 195

Enhanced GPS

Window  Periodic Window
Size Reservation (%)

St 1 r 53: 75 -
—
= F F o

Enable

Offset (MHz)

Channel1

Top Enhanced GRS RX  IX

Cobor Coge [1 =]

IP Site Connect  |giot 4 & Siot2  «

Messaging Delay INB"'HLI

RSS! Threshold (dBm) [ 145

Enhanced GPS

Enable Window  Periodic Window
Size Reservation (%)
7h dot
—

INDne ;]

Offset (MHz)

! Freguency (MHZ) ﬁm i I : Frequency (MHz) ﬁm ;
| | |
L | L |

| Freguency (MHz) ﬁm i I : Frequency (MHz) ﬁm ;
L ! Cnpd | i

Figure 54 IPSC Repeaters Channel Settings

Master

Peer

- For thelP Site Connedield select the valu&lot 1 & Slot Zthis sets both

timeslots to be used in widarea mode).

- In the Enhanced GP&:ction check thd&nablefield for Slot 2and set the

Window Sizé¢o 7.

Copyright © SafeMobile 2015. All rights reserved

44



Radio Configuration safem@esHile

- C2NJ GKS dGal adSNE NBLISIH G PabdOoINgpE S 02y f &
Reservation (%)eld to the desired valu@he default value is 75%)

- C2NJ (0 KS aerscBaNge th&®d&iddis Window Reservation (fig)ld
to None.

- Set the TX and RX frequencies (according to the frequency license for each
repeater).

Write the configuration to the repeater.
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1.7 Programming of Capacity Plus Systems

A Capacity Plus system is a sirgte trunking system that offers a much greater
communication capacity as compared to a single repeater system. Generally, it
consists in a number of voice/data repeaters (maximum 6) that work in trunking mode
and a numbe of data revert repeaters (maximum 12) that work in conventional mode

¢ both timeslots of either type of repeater are of the same type. Alhough the GPS data
can also be sent on the trunking channels we do not recommend this (unless only a
limited number ¢ Low GPS profile radios are usedhe normal way of sending the
GPS data is on a data revert repeater timeslot, using the GPS revert feature of the
radios.

In Capacity Plus (unless there are no data revert repeaters) the radios register on the

data reert channels (and not on the trunking channe{gjven if they are Enhanced

GPS onesafeMobilewill need in this case more control radigene used in trunking

Y2RS o62yfte FT2NIRFOGF AYyF2NNIGA2Y aSyd G2 GKS
voicecommunication) and at least two (or multiple of two) used in conventional mode

(one on each GPS data revémeslot).

If the GPS data is sent on the trunking channels (no data revert repeaters) the trunking

control radio must also be used for registrat® This creates an additional problem:

while it is used by the dispatcher for voice calls no radios can regjstee only

solution is to use two separate radios (one used for ARS, GPS data and data sent to the
subscriber radios and one used for disp&dila @2A 0SS O02YYdzy AOIF A2y 0 @
following limits in the number of radios per system apply:

Number of trunking Maximum no. of High | Maximum no/ of Low
repeaters / (channels)] Voice/l ow GPS radiod Voice/l ow GPS radiod

1/(2) 10 30

2/(4) 30 50

3/(6) 100 230
4/(8) 210 470
5/(10) 330 740
6/(12) 460 1020

Note that to handle the GPS traffic a separate trunking control radio will be needed
for every 206250 Low GPS radios.

If the GPS data is sent on the data revert channels the follolivmts in the number
of radios per system apply:

- For the trunking channels:

Number of trunking Maximum number of | Maximum number of
repeaters / (channels) Hiah Voice radias Low Voice radios
1/(2) 25 75
2/(4) 120 360
3/(6) 245 735
4/(8) 390 1170
5/(10) 545 1635
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6/(12) |

710

| 2130 |

You can compare the above two tables and notice the impact of even Low GPS data
sending on trunking channels.

For the GPS data revert channels (because they work in conventional mode)

the same number of 20 updatger minute per timeslot is supported as in the
conventional repeater systems:

LiQa

Number of data revert | Maximum number of | Maximum number of
repeaters / (channels) High GPS radios | ow GPS radias

1/(2) 40 400

2/(4 80 800

3/(6) 120 1200

4/(8) 160 1600

5/(10) 200 2000

6/(12) 240 2400

P P P
12/ (24) 480 4800
Srae G2 aSS GKIFG AT dzaAy3a | A3IK Dt {

than voice repeaters, even if the radios are also High Voice profileqoaesstly and

t 20

STFAOASYyOe

a2t dziAzy o

will allow to use the following number of High GPS radios per syéi@niow GPS
radios multiply the below values by 10)

bdzyo SNJ 2 F d Maximum number of | Maximumnumber of | Maximum number of
Dt { ¢ RI G | High GPS radios75% | High GPS radios60% | High GPS radios45%
renoators / (channelg) resorved wwindows resorvedwwindows resorvedwwindowse
1/(2) 214 172 128
2/(4) 428 344 256
3/(6) 642 516 384
4/(8) 856 688 512
5/(10) 1070 860 640
6/(12) 1284 1032 768
X X X X
12 /(24) 2568 2064 1536

1.7.1 Programming of the trunking control radio

Read the radio codeplug and make the needed changes in the following CPS windows:

General Settings

A control radio must have a Radio ID ¢ this ID will be used by the subscriber radios
to register to the system and to send GPS data:
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| General Settings |

Top Microphone Battery Saver Alerts Persistent LRRP Requests  Lone Worker

Radio Name  [Control Station

Radio ID  |100

Private Calls [V

GPS [

TX Preamble Duration (ms) |ggp 3:
Monitor Type Open Squeich v]

Figure 55 Trunking Control Radio ID

IF

=

The above figureshows a Radio ID of 100, however, this can be any number that you
choose.

As this is a base radio (that will never send GPS datalsthgfield should be left
unchecked.

Network Settings
The network settings of the trunking control radio should be configued asfollows:

Thecontrol radio must have a Rado IPaddressc this is used for the USB connection
between this radio and the PCThe below figureshows an IP address of
192.168.10.60, however this may be different, depending on your IT network
settings.

Check theForward to PGield ¢ in this way all texinessages thisadio receives are
passed to the connected PC

NEetwork

Le Badio Netenik Senoces =200 Looned)

Resui® [T e

fcoesanry IF 152 %63 Y0 BY

Netrask 265 265 263 {

CA Netwark | 4o 3;

CA Group Natwerk I}:..' _:{

Max TXO0U Scw (byws) '5(.'_ -

Telametry UDPPort o008 =M

Figure 56 Trunking Control Radio Network Settings
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Personality / Channel Settings
The trunkingcontrol radio will have only one Capacity Plus personality, using the
settings indicated below:

- TheARSield should be set tisabledas this radio will never register.

Figure 57 Trunking Control Radio ARS Settings

- Select for theVoice Lisfield the List 1value (it contains the RF trunking
channels from the&Channel Pod] see below).

oice List !Lisﬂ vi
Diata List ING"B - i

Rest Channel Acquisition TOT (min) I5 3:

Beacon Interval (ms) | 1920 =

Channel Inhibit [~

RX Onty [

Group List INone vl Contact Name INOHE vi

Figure 58 Trunking Control Radio Personality Settings

- Check theData Call Confirmetield (to be sure that no data messages are
lost). We also recommend to check tB®@mpressed UDP Data Heafield
¢ using this feature will reduce the duration of all data messages.

A ALL THE RADIOS INETHYSTEM SHOULD B®OBRAMMED WITH THEME SETTINGS
FOR THE TWCFIELB.

- Program the radio not to transmit over a busy channel when starting a call
or during a call.

TX Interruptible Frequencies [

Admit Criteria | Color Code Free

In Call Criteria !memmﬂ Criteria vi
E—
RSS| Threshold (dBm) I_‘IZL 3:

Figure 59 Admit Criteria / In Call Criteria
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Add in theChannel Podhe number ofCapacity Plus Voice Chanrthlat corresponds
to the number of voice (trunking) repeaters in the system. For each voice channel set
the frequenciedor RX (receive) and TX (transnaityresponding to each repeater.

Voice List Settings

The set of corresponding voice channels deteesiaVoice List; this list is used by

the radio for all trunking communication. The list is defined by selecting (with the

Y2dza S0 | OKAvallgblgt (A f BK S yR AGB>% OD Mgltke2 gy G KS
OKI yySt gAfMembeeEdSi Hio2f SidK S &

Go toVoice List and add all the corresponding voice channels from@tannel Pool

¢ take care to use the same order in the list as the numbering order used in the

repeater programming (see below).

& A WRONG ORDER IN THET WILL DETERMIN#E RADIO NOT TO WKWITH SOME OR ALL OF
THE REPEATERS

Ayailable Members

| Vaoice 1
Voice 2

Figure 60 Capacity Plus Voice List

Write the configuration to the radio

1.7.2 Programming of the GPS control radios
Read the radio codepluand make the needed changes in the following CPS windows:

General Settings

Set theRadio IDfield with the same value as the trunking control radithis 1D will
be used by the subscriber radios to send GPS data on the GPS revert channels.
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| General Settings |

Top  Microphone  Battery Saver  Alerts  Persistent LRRP Reguests  Lone Worker

Radio Name  |Control Station
I RadioID [100 I

Private Calls [V

TX Preamble Duration (ms) |ggg 3:
Monitor Type | Open Squeich ']

Figure 61 GPS Control Radios ID

=

=

The above figurshows a Radio ID of 100, however, this canbe anynumber that you
choose. As this is lbhase radio (that will never send GPS data)@rSield should be
left unchecked.

& THE TRUNKING CONTRRADIO AND THE GPONTROL RADIOS MUSAMWE THE SAME ID
OTHERWISE THE GPIAAVILL BE LOST

Network Settings
The network settings of the GP Scontrol radiosshould be configued asfollows:

The GPScontrol radio must have a Rado IP address ¢ this is used for the USB
connection between this radio and the Pio. avoid any potential IP address conflicts
while keeping an easy to manage value we recommend to use a value similar to the
one used for the ARS control radio by changing thedthyte valueg for example, if

the ARS control radil® addressis 192.168.10.60, then use for the first GPS control
radio the value 192.168.20.60, for the second one 192.168.30.60 and so on.

Check theForward to P@ield ¢ in this way all GPS messadbis radio receives are
passed to the connected PC

MNEelwoTrk

loo HodioMNeteork Senoces

O

dccesaory B Y] 4B W0 EY

Mk A S RE

T Hptani [;]
Ay e Pashwori [‘...h{
M T BOU S (e [5,;,_ :J

Teteenatry DF Sort L :.!

Frrnard m B0 F?

Lt

Figure 62 GPS Control Radios Network Settings
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Channel Settings

The GPS control radio must have only one digital conventional channel, using the
settings indicated below:

- TheARSield should be set t®isabledas this radio will never register. Set
the frequencies for RX (receive) and TX (transmit) corresponding to the
proper data revert repeater. Set thRepeater/Time Sldb 1 for the first
control radio using that repeateand to2 for the second one.

- Check theCompressed UDP Data Heafileld ¢ using this feature will reduce
the duration of the GPS data messages.

A ALL THE RADIOS INETHYSTEM SHOULD BOBRAMMED WITH THENSE VALUE FOR
THIS FIELDN THE GPS REVERRENEL

Color Code [ =]
Repeater/Time Slot 12_3
Phone System 1—_1
ARS fosaves -]
Enhanced GPS [T
Window Size ]—:I

Figure 63 GPS Control Radios Channel Settings

- Program the radio not to transmit over a busy channel when starting a call
or during a call.

- DO NOTheck theData Call Confirmefield (DCC isot used on Enhanced
GP&hannels).

Write the configuration to the radio

1.7.3 Programming of the subscriber radios

Read the radio codeplug and make the needed changes in the following CPS windows:

General Settings
A subsciiber radio must have a Radio ID.
Fig.62 shows a Radio ID of 101, however, this canbe any number that you choose.

A ALLSUBSCRIBER RADIOSST HAVE A UNIQURADIOID.

TheGPSfield MUSTbe checked TheSQubscriber radio must have GPSenabled in order
to transmit location data.
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Top Microphone

General Settings

Battery Saver  Alerts  Persistent LRRP Requests  Lone Worker

Radio Name  [Subscriber Radio

Radio ID  [101

Private Calls [V

GPs
TX Preamble Duration (ms) |ggp 3:

Figure 64 Subscriber Radios General Settings

Network Settings

safem@esHile

The network settings of the subscriberadiosshould be configued asfollows:

The Rado IP field can be lefunmodified The Forward to PQ@ield should be set to
Disabledhs these radios do not connelct a PC.

In the ARSRado IDfield MUSTbe entered the ID of the ARS control radio.
A FAILING TO ENTER TRROPER CONTROL RAHDOWILL RESULT IN REPED UNSUCCESSFUL

REGISTRATION ATTEBRIPT

If more ARS control radios are used (for systems with many registrations), as each

must have a differenRadio IDthesubscribeNJ R A 2 &

Y dza G

Ifaz2 oS Sldz f

to each of them, using the corresponding ID (for example, for two ARS control radios
half of thesubscriberadios will use the ID of the first ARS control radio and half will
use the ID of the second one).

ek |

Top Radio Metwork  Services IF Site Connect

RedolP | 1s2 . 168 . 10 . 20
Accessory [P 192.168.10.21

Metmask 256.255.2565.0

Radio Network

CAl Network E
CAl Group Metwork IE
Max TX PDU Size (bytes) lm_;,
Telemetry UDP Port IE
| sewies

|ARSRadi0ID |1m 3; |

ARSIP 13.0.0.100

ARS UDP Port Im‘g 3:
TMS Radio ID I 3:

Figure 65 Subscriber Radios Network Settings

=

F
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Personality / Channel Settings
Program in the radio at leashe Capacity Plus personality using the following settings:
- The subscriber radios MUST have ARSenabled. Ths is respansible for

transmitting presence notification to the MOTORBO Gateway
Application.

Veice Announcement File !None 'i
| AR5 |On System Change x I

Figure 66 Subscriber Radios ARS Setting

- Check theData Call Confirmefield (to be sure that the radio will register).
We also recommend to check tiimmpressed UDP Data Heatfileld ¢ using
this feature will reduce the duration of all data messages.

& ALL THE RADIOS INETBYSTEM SHOULD BE®OBRAMMED WITH THEME SETTINGS
FOR TH&E TWCFIELE.

Top RX X

Compressed UDP Data Header 2

Voice List  ||ist1

Dats List !Lish -

Rest Channel Acquisition TOT (min) !5 :j

Beacon Interval (ms) !1929 3:

Channel Inhibit [~

RXCOnby [

Group List lm Contact Mame m
Figure 67 Subscriber Radios Personality Settings

- Select for theVoice Lisfield the List 1value (it contains the RF trunking
channels from theChannel Poa] see below)and for theData Listfield the
List 1value (it contains th&PS revert channéom the Channel Pod] see
alsobelow).

- Set the same TX admit criteria and in call criteritoathe ARS control radio.

TX Interruptible Frequencies [

Admit Criteriz | Color Code Free

In Call Criteria !Fokw_pdmﬂ Criteria vi
E—
RSS| Threshold (dBm) I-'-ZL 3:

Figure 68 Admit Criteria / In Call Criteria
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Add in theChannel Podhe number ofCapacity Plus Voice Channélat corresponds
to the number of voice (trunking) repeaters in the system. For eaate channel set
the frequenciedor RX (receive) and TX (transnaityresponding to each repeater.

The GPS revert channel must be also added (as a conventional digital channel) to the
Channel Podko that the user cannot select)it
For the GPS revechannel use the following settings:

- Set theARSield to Disabled.
- Check theEnhanced GHild and set théNindow Sizéo 7.

BX I
[

Top

Repeater/Time Shot I 9 _:J

Phone System ’None v’

Enhanced GFS  |v

‘Window Size i7 E:

Figure 69 GPS Revert Channel Settings - 1

- Programthe GPS revert channel with thigequenciesand the timeslot

correspondingo the used repeater channel (the subscriber radios should

0S Sljdzatte altft20F0SRé G2 G(KS SEAalGAY3d R
- Set the same TX admit criteria and in call criteriaoasthe trunking

personality
- Check theCompressed UDP Data Heafileld ¢ using this featurevill reduce

the duration of the GP8ata messagesllowing to use th&Vindow $ze of

7.
& ALL THE RADIOS INETBYSTEM SHOULD BOBRAMMED WITH THEME VALUE FOR
THIS FIELD

IP Site Connect [

Messaging Delay (ms) IE: a:

I Compressed UDP Data Header I I

Channel Inhibit [~

RXOnty [

Offset (MHz)

| om0 | | [5.000000
| Freguency (MHz) [408.025000 | Freguency (MHz) [403.025000

Copy

Figure 70 GPS Revert Channel Settings - 2
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Voice and Data Lists Settings

The set of corresponding voice channels determin&oiee List; this list is used by

the radio for all trunkingcommunication. The list is defined by selecting (with the
Y2dzaSu | OKAvallabEt GA W f BKS yR AGE>% OD Mglitkez ¥y G KS
OKIyySt ogAfNMembegd Sl (62t SIAKS a

Go toVoice List And add all the corresponding voice channels fromG@annel Pool

¢ take care to use the same order in the list as the numbering order used in the
repeater programming (see below).

& A WRONG ORDER IN THET WILL DETERMINEE RADIO NOT TO WOWITH SOME OR ARE
THE REPEATERS

HLuailable Members

[Veice 1
Voice 2

Figure 71 Voice List

Go to theData Listl and add (using the same procedure as above) the GPS revert
channel from theChannel Pool

Write the configuration to theadio.

1.7.4 Programming of the repeaters

Read the repeater codeplug and makeetheeded changes in the following CPS
windows:

General Settings
A IN THIS CASE TREDIOIDIS USED IN THE REFERPNETWORK TO IDENTEACH REPEATER
SO EACH REPEATMR STHAVE A DIFFEREND.
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I General Settings I

Top CWID  Microphone

Radio Name {Motcrcla

I Radic ID |4 I

SIT(ms)  [gooo =]

-
Group Cal Hang Time (ms) }3[.[.[. :I
Private Call Hang Time (ms)  |4p00 3:
Emergency Call Hang Time (ms) | 4000 El:

Call Hang Time (sec) |3 El:
Figure 72 Capacily Plus Repeaters General settings

For the voice repeaters we recommend to change @eup Call Hang Tim#)e
Private Call Hang Timand the Emergency Call Hang Tin@ lower values (22
seconds) to minimize the voice calls duration, allowingoaenefficient voice traffic.

Network Settings
In a Capacity Plus system all repeaters are connected together via an Ethernet switch.

la F2NJ GKS Lt{/ aedaidsSvya 2yS NBLISIGSNI gAtt o0S
others will be programmedtobét SSNER £ & ! f G K2dAK G§KS dal aiSNE
GKFG YdaAad KFgS + FAESR Lt | RRNBaa ¢KAfTS GKS
0dzaAy3a 51 /tuvox Ay (GKAA OFrasS o00SOFdzasS |ttt NBLJ
should also be programmed with fixetd | F RRNB5&aaSad ¢KS dat SSNBE | NB
GKS adal a0SNEQA Lt | RRNBaa yR 06KSYy &agAiOKSR
with their IP address 1 KS aal aGSNE 1S8SL1a + Glo6tS 2F SEAa&

change (new registration) will update ti&ble and resend it to all the other repeaters
6at SSNE£ OV @

A Note that the DHCP mechanism will create anyhow short communication
AYOSNNHzLIGA2ya oKSYy | at SSNEQa Lt | RRNBaa A:
repeaters to fixed IP addresses. Even more, ltA&l of the repeaters should not
include any other device if an external RDAC is used, a router should isolate the
LAN from the external environment.

To secure the repeater IP communication an authentication key isqigeslan up to
40 digits hexa nulver value that is programmed in all repeaters.
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Radio Network  LinkEstablishment  |P Site Connect IP Repeater Programming

Link Establishment
Link Type lMa.ster -

1A358B0Ca563FF
Authentication Key l

safe «="~

Radio Network Link Establishment |P Site Connect IP Repeater Programming

Link Establishment
Link Type !PEEI’ vi

1A359BDCB663FF
Auhentication Ky _

Master? [0 0 . o [) Master P [0 11 11 11
Master UDP Port m Master UDP Port W
DHCP [ DHCP T
Ethemnet IP | 190 . 111 . Ethemet IP | 190 1M 111 12
Gatenay P [ 190 . 111 Gateway P [ 130 . 111 . a1 .

Gateway Netmask I 255 . 285 .

Gateway MNetmask I 286 . 285 . 3286 . O
— —

\UDP Port IEEE-DI:- = 1UDP Port ﬁ.ﬁ_g
Figure 73 Capacity Plus Repeaters Network Settings

Master Peer
C2NJ 0KS dal aldSNE NBLISI (S Nintel Bk Bstabshrestt t 2 g Ay 3
section:
- Select for theLink Typdield the valueMaster.
- Enter anAuthentication Kewalue (the same value must be used for all
repeatersg keep it also saved in a separate secure place as you cannot see
it in a read or opened codeplug)
- Enter theEthernet IR/alue (the fixed adass used in the repeater LAN)
- Enter theGateway IRand theGateway Netmaskalues (if a router is used)

C2NJ (KS
section:

- Select for theLink Typdield the valuePeer.
- Enter the Authentication Keyalue (the same value as used for the
Gal aGdSNEO
-9y GSNI GKS aladSNI Lt @FfdzS 6G4KS FAESR | RR
- Do not check theDHCPFfield and eater the Ethernet IPvalue (the fixed
address providedor this repeaterin the LAN
- Enter theGateway IRand theGateway Netmaskalues (if a router is used)

Gt SSNE NBLISI 0 SNE inddeSinkEadlisimerit { 2 6 Ay 3

For all the repeaters use the following network settimgshe Capacity Plusection:
- Enter theRest Channel/Site iRluect Yy I RRNBSaa AyaiARS (K

w
ax

>x

cC

Channrel Settings

Program the voice (trunking) repeaters with only oB@apacity Plus Voice Channel
having the following settings:
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- Forthe Slot 1 Channel Ifeld select the value corresponding for each

repeatercd 2 GKFG A0 YIFGOKSA GKS (iNbpé]l Ay3d OKL Yy

List
A A WRONG SELECTION.WDETERMINE THE R2® NOT TO WORK WISBME OR ALL OF THE
REPEATERS

- Set the TX and RX frequencies (accorthnipe frequency license for each
repeater).

Top Enhanced GPS RX IX

Enhanced GPS

Window  Periodic Window
Size Reservation (36)

RSS! Threshoid (d8m) [g =]

Preference Level 11 -
Slot 1 Channel ID |4 3:

Slet 2 Channel ID 2

Offset (MHz) Offzet (MHz)

| | 5.000000 |
Frequency (MHz) 1403.225000 | Frequency (MHz) [408.225000

Copy |

Figure 74 Capacity Plus Repeaters Channel Settings
Voice Repeater Data Revert Repeater

Program the data revert repeaters with only o@apacity PluBata Channel having
the following settings:
- In the Enhanced GPsection check th&nablefields for both slotsand set
the Window Sizéo 7.
- (hange (only if needed) thBeriodic Window Reservation (#i@ld to the
desired valudthe default value is 75%)
- Set the TX and Rkequencies (according to the frequency license for each
repeater).

Write the configuration to the repeater.

1.8 Programming of Linked Capacity Plus Systems

A Linked Capacity Plus system is a nsiti trunking system that combines the greater
communicaton capacity of trunking with the greater coverage of maite. Generally,

it consists in a number of voice/data repeaters (maximum 6 per site) that work in
trunking mode and a number of data revert repeaters (maximum 3 per site) that work
in conventionamodec both timeslots of either type of repeater are of the same type.
Alhough the GPS data can also be sent on the trunking channels we do not recommend
this (unless only a limited number of Low GPS profile radios are gdée)normal
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way of sending ta GPS data is on a data revert repeater timeslot, using the GPS revert
feature of the radios.

In Linked Capacity Plus (unless there are no data revert repeaters) the radios register

on the data revert channels (and not on the trunking channelsyen ifthey are
Enhanced GPS on&afeMobilewill need in this case more control radig®ne used

in trunkingmode (only for data information sent to the subscriber radios and also for
FyR I

RA&LI

OKSNRa

g2A 0S8

O2YYdzyAOF GA2Y 0

conventional mode (one on each GPS data retnerslot).

If the GPS data is sent on the trunkinguehels (no data revert repeaters) the trunking
control radio must also be used for registrations. This creates an additional problem:

while it is used by the dispatcher for voice calls no radios can regjstiee only

solution is to use two separate radigone used for ARS, GPS data and data sent to the

4dz0 AaONROSNI NI RAZ2aA

in allocating the groups to differenttss will give specific values for each case. But
(when not using data revert repeaters) the dispatcher site is a critical one because all
GPS traffic (from all sites) will load this site. So, while other sites can handle additional
traffic, there are thethe following limits in the number of radios that use this site (for

voice and/or

GPS):
Number of trunking Maximum no. of High | Maximum no/ of Low
repeaters / (channels)! Voice/l ow GPS radiod Vaice/l ow GPS radiod
1/(2) 10 30
2/(4) 30 50
3/(6) 100 230
4/(8) 210 470
5/(10) 330 740
6/(12) 460 1020

Note that to handle the ARS and GPS traffic a separate trunking control radio will be
needed for every 20@50 Low GPS radios.
If the GPS data is sent on data revert channels the following limittee number of radios

per system applydr the GPS data revert channels (becats®y work in conventional
mode the same number of 20 updates per minute per timeslot is supported as in the

conventiona

| repeater systenis

Number of data revert
repeaters / (channels)

Maximum number of
High GPS radios

Maximum number of
L ow GPS radias

1/(2) 40 400
2/(4 80 800
3/(6) 120 1200
LGiQa Straeé (2 asSsS GKIFd 0KS RFEGF NBYSNI NB
2F I A3IK Dt{ NIYrRA2aAD ¢KS a2fdziAzy G2 dzas$s
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Dt { ¢ TOKE dNSP26 (I o0fS adzYF NAT Sa GKS OF LI OAaGe
channels for High GPS profile radios (for Low GPS radios multiply the below values by

10):

Number of Enhanced
GPS data revert
repeaters / (channels)

Maximum number of
High GPS radios for
75% reservation

Maximum number of
High GPS radios for
60% reservation

Maximum number of
High GPS radios for
45% reservation

1/(2) 214 172 128
2/(4) 428 344 256
3/(6) 642 516 384

1.8.1 Programming of the trunking control radio

Read the radio codeplug and make the needed changes in the following CPS windows:

General Settings

A control radio must have a Radio ID ¢ this ID will be used by the subscriber radios
to register to the system and to send GPS data:

| General Settings |

Top Alerts

Microphone Battery Saver Persistent LRRP Reguests  Lone Worker

Radio Name  [Control Station

Radio ID |100

Private Calls [V

GPs [

TX Preamble Duration (ms) |ggp

Open Squeich ¥ I

Figure 75 Trunking Control Radio ID

The above figurshows a Radio ID of 100, however, this canbe anynumber that you

choose.As this is a base radio (that will never send GPS dat&3B#eld should be
left unchecked.

Monitor Type

IF
=

Network Settings
The network settings of the trunking control radio should be configued asfollows:
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Network

L0 Badip Neteoik senoces IES0e Cooned)

Rasoie [ 1az s

écossanry IP 152 %63 10 81

Netask 265 265 268 {

Coi Network [ =]

CAl Group Netwerk lf"' il

Max TX B0 Sce (bytes) [g(.‘_ v
Talametry UDP Poes m

Forsardn P ¥,

e

Figure 76 Trunking Control Radio Network Settings

Thecontrol radio must have a Rado IPaddressc this is used for the USB connection
between this radio and the PClhe below figureshows an IP address of
192.168.10.60, however this may be different, depending on your IT network
settings.

Check theForward to PGield ¢ in this way all text messages thidio receives are
passed to the connected PC

Personality / Channel Settings

The trunkingcontrol radio will have only one LCP personality using the settings
indicated below:

- TheARSield should be set t®isabledas this radio will never register.

Figure 77 Trunking Control Radio ARS Setting

- Select for theSite List field the List 1value (it contains the RF trunking
channels from the&Channel Poga] see below).

- Check theData Call Confirmefield (to be sure that no data messages are
lost). We also recommend to check tB®mpressed UDP Data Heafield
¢ usingthis feature will reduce the duration of all data messages.

A ALL THE RADIOS INETHYSTEM SHOULD B®OBRAMMED WITH THEME SETTINGS
FOR THE TWCFIELG.
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Top RX IX

Compressed UDP Data Header ]\7

Auto Roam [

Site List ]L st -

Rest Channel Acguisition TOT (min) iE 3:

Beacon Interval (ms) | 1g20 ==

RXOnty [

Indication [ Contact Name ]None -
Figure 78 Trunking Control Radio Personality Settings

- Program the radimot to transmit over a busy channel when starting a call
or during a call.

TX Interruptible Frequencies [

Admit Criteriz | Color Code Free

In Call Criteria !memmﬂ Criteria vi
E—
RSS| Threshold (dBm) I-'-ZL 3:

Figure 79 Admit Criteria / In Call Criteria

Add in theChannel Podhe number ofCapacity Plus Voice Chanrtblat corresponds
to the number of voice (tinking) repeaters in the used site. For each voice channel
set thefrequenciedor RX (receive) and TX (transnuityresponding to each repeater.

Voice List Settings

The set of corresponding voice channels determin&o@&e List this list is used by

the radio for all trunking communication. The list is defined by selecting (with the
Y2dzzaSo | OKAvallagblgf (AW f BKS yR AGE% OD AgltRe2 ¥y G KS
OKI yy St @&AfMembherEd Sl Fi02f SIdK S &

Ayailable Members

[Vaice 1
Voice 2

Figure 80 (Linked) Capacity Plus Voice List
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Go toVoice List And add all the corresponding voice channels from@annel Pool
¢ take care to use the same order in the list as the numbering order used in the
repeater programming (see below).

4 AWRONG ORDER IN THETLWILL DETERMINEETRADIO NOT TO WORKIH SOME OR ALL OF
THE REPEATERS

Site List Settings

In LCP the set of corresponding sites determin8gelListq this list is used by a radio

for all multisite trunking communication. Thesti is defined by adding the
O2NNBaLRYRAY3I ydzYoSNI 2F aAidSa yR aStSOdGAy3
case (the trunking control radio is a fixed one) the list will contain only one site.

RSS| Thresheld (dBm) ]_1 08 %

Add ‘ Delete ‘

Figure 81 Linked Capacity Plus Site List
SelectVoice List And no data list (this radio is used only on trunking channels).
Write the configuration to the radio

1.8.2 Programming of the GPS control radios

Read the radio codepluand make the needed changes in the following CPS windows:

General Settings

Set theRadio IDfield with the same value as the trunking control radithis ID will
be used by the subscriber radios to send GPS data on the GPS revert channels.

| General Settings |

Top Microphone  Battery Saver Alerts  Persistent LRRP Requests  Lone Worker

Radio Name  |Control Station
I Radio ID (100 I
Private Calls [V

GPS [

TX Preamble Duration (ms) |ggp :

Monitor Type | Open Squeich vi

= =]

Figure 82 GPS Control Radios ID

The above figurshows a Radio ID of 100, however, this canbe anynumber that you
choose. As this is base radio (that will never send GPS data)@mrSield should be
left unchecked.
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& THE TRUNKING CONTRRADIO AND THE GPONTROL RADIOS MUSAME THE SAME ID
OTHERWISE THE GPIPAVILL BE LOST

Network Settings
The network settings of the GP Scontrol radiosshould be configued asfollows:

The GPScontrol radio must have a Rado IP address ¢ this is used for the USB
connection between this radio and the Pio. avoid any potential IP address conflicts
while keeping an easy to manage value we recommend to use a value similar to the
one used for the ARS control radio by changing thers@byte valueg for example,

if the ARS control radi? addressis 192.168.10.60, then use for the first GPS control
radio the value 192.168.20.60, for the second one 192.168.30.60 and so on.

Check theForward to P@ield ¢ in this way all GPS messagdbis radio receives are
passed to the connected PC

MEIWOorK

Hadio Metework  Senaces S

resm® [ taz w68

dccesaory B Y] 4B W0 EY

Figure 83 GPS Control Radios Network Settings
Channel Settings

The GPS control radio must have only one digital conventional channel, using the
settings indicated below:
- TheARSield should be set t®isabledas this radio will never register. Set
the frequencies for RX and Térresponding to the proper data revert
repeater. Set theRepeater/Time Sldb 1 for the first control radio using
that repeater and ta for the secondne.

Color Code |1 =]
Repeater/Time Slot iz_z]
Phone System 1_‘_—_,
ARS %D sabled hd

Enhanced GPS [
Window Size i_g
Figure 84 GPS Control Radios Channel Settings

Copyright © SafeMobile 2015. All rights reserved 65



Radio Configuration safem@etHile

- Check theCompressed UDP Data Heafileld ¢ using this feature will reduce
the duration of the GPS data messages.

A ALL THE RADIOS INETSYSTEM SHOULD B®OBRAMMED WITH TISBEME VALUE FOR
THIS FIELDN THE GPS REVERRENEL

- Program the radio not to transmit over a busy channel when starting a call
or during a call.

- DO NOTheck theData Call Confirmefield (DCC iaot used on Enhanced
GPS&hannels).

Write the configuration to the radio

1.8.3 Programming of the subscriber radios

Read the radio codeplug and make the needed changes in the following CPS windows:

General Settings

A subsciiber radio must havea Radio ID.

Fig.83 shows a Radio ID of 101, however, this canbe any number that you choose.
& ALLSUBSCRIBER RADIOSSW HAVE A UNIQURADIOID.

TheGPSfield MUSTbe checked TheSubscriber radio must have GPSenabled in order
to transmit location data.

General Settings

Top Microphone  Battery Saver  Aleris Persistent LRRP Reguests  Lone Worker

Radio Name  [Subscriber Radio

Radio ID {101

Private Calls |V

GPs v
TX Preamble Duration (ms) |ggp 3:

Figure 85 Subscriber Radios General Settings

Network Settings
The network settings of the subscriberradiosshould be configured asfollows:

The Rado IP field can be lefunmodified The Forward to PGield should be set to

Disabledas these radios do not connecta PC.

In the ARSRado IDfield MUSTbe entered the ID of the ARS control radio.

A FAILING TO ENTER TRAEOPER CONTROL RAHDOWILL RESULT IN REPED UNSUCCESSFUL
REGISTRATION ATTERIPT

If more ARS control radios are used (for systems with many registrations), as each
must have a differenRadio IDthesubscribeN RA2a Ydzad |t a2 o6S Sldz f
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to each of them, using the corresponding ID (for example, for two ARS control radios
half of thesubscriberadios will use the ID of the first ARS control radio and half will
use the ID of the second one).

Telemetry UDP Port im Ej

Forwardto PC [

|AR5RﬁdiD|D i1|}|:. E: I

ARSIP 13.0.0.100

ARS UDP Port !4005 E];

Figure 86 Subscriber Radios Network Settings

Personality / Channel Settings
Program in the radio at least one Linked Capacity Plus personality using the following
settings:

- The subscriber radios MUST have ARSenabled. This is respmsible for
transmitting presence notification to the MOTAORBO Gateway
Application.

Voice Announcement File !None vl
AR3 !Dn System Change vi

Figure 87 Subscriber Radios ARS Setting

- Select for theSiteListfield the List 1value (it contains th&.CP siteg see
below).

- Check theAuto Roanfield (to be sure that the radio wiloam between
sites.

- Check theData Call Confirmefield (to be sure that the radio will register).
We also recommend to check tltmmpressed UDP Data Heatfileld ¢ using
this feature will reduce the duration of alata messages.

A ALL THE RADIOS INETHYSTEM SHOULD BOBRAMMED WITH THEME SETTINGS
FOR THE TWCFIELS.
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Top RX IX

l Compressed UDP Data Header ]7'

Auto Roam v

Site List 1 Listl -

Rest Channel Acguisition TOT (min) ]E jl
Beacon Interval (ms) | g2g =

RXOnly [

Indication [ Contact Name W
Figure 88 Subscriber Radios Personality Settings

- Setthe same TX admit criteria and in call criteria as for the ARS control radio.

TX Interruptible Frequencies [

Admit Criteriz | Color Code Free

In Call Criteria !Fokw_pdmﬂ Criteria vi

RSS| Threshold (dBm) I-'-ZL 3:

Figure 89 Admit Criteria / In Call Criteria

Add in theChannel Podhe number ofCapacity Plus Voice Channélat corresponds

to the number of voice (trunking) repeaters in the system. For each voice channel set
the frequenciedor RX (receive) and TX (transnaityresponding to each repeater.

The GPS revert channels must be also added (as conventional chgitadels) to the
Channel Podko that the user cannot select them

For the GPS revert channels use the following settings:

- Set theARSield to Disabled.
- Check theEnhanced GP&Id and set theWindow Sizé¢o 7.

BX I
[

Top

Repeater/Time Slot Iz _:J

Phone System ’Ncne v’

RS !Disabled _:!

Enhanced GPS |

Window Size IT E:

Figure 90 GPS Revert Channel Setting -1

- Programthe GPS revert chanrelith the frequenciesand the timeslot
correspondingto the used repeater channels in each site (the subscriber
N} RA2&8 akKz2dzZ R 6S Sldzrtfte alFff20l (iSRE
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- Set thesame TX admit criteria and in call criteria @s the trunking
personality

- Check the&Compressed UDP Data Heatfileld ¢ using this featuravill reduce
the duration of the GP8ata messagesallowing to use th&Vindow $ze of
7.

A ALL THE RADIOS INETSYSTEBHOULD BE PROGRAMMEITH THE SAME VA BOR
THIS FIELD

Top RX IX

IP Site Connect [

Messaging Delay (ms) IE: a:

I Compressed LUDP Data Header I I

Channel Inhibit [~

RXOnty [

Offset (MHz)

5 [ ooo0o
| Frequency (MHz) E{!IS.GZE{!I[!I[!I | Frequency (MHz) [403.026000

Copy

Figure 91 GPS Revert Channel Settings - 2

Voice and Data Lists Settings

The set of corresponding voice channels of a site determinési@e List this list is

used by theradio for all trunking communication in that site. The list is defined by

aSt SOGAY3T O06A0K GKS AMiBWER SGHI 6t OKIF W SOt A Y| AKS
GAdd>> 0 driilKXSy OKl yy St Meriberg YZEPSEE & (KS 4

For Site 1 go t&/oice List Jand add all the corresponding voice channels from the

Channel Poq] take care to use the same order in the list as the numbering order used

in the repeater programming (see below).

4, A WRONG ORDER IN THET WILL DETERMIRE RADIO NOT TO WOWITH SOMEBR ALL OF
THE REPEATERS

Go to theData Listl and add (using the same procedure as above) the corresponding
GPS revert channel from tl@&hannel Pool
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Ayailable

Figure 92 Voice List
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Add a new voice list and data list for each LCPasiterepeat the above procedure for
all the other sites.

Site List Settings

In LCP the set of corresponding sites determin8gelListc this list is used by a radio

for all multisite trunking communication. The list is defined by adding the
correspondy 3 ydzZY6o SNJ 2F &aAdSa FyR asStSOGAy3a SI OK a.
mobile/portable subscriber radios the list will contain all LCP sites.

=

RSSI Threshold (dBm) 1_1 08 3;

Add ‘ Delete ‘
L |'ste Aias o el S R e B S Sy (e LT L
> |1 = site | Lis | Listt Mone
12 = | Lis | List2 Mone
3 | Site3 | Lista Mone
—

Figure 93 Linked Capacity Plus Site List

Select for each site the correspondingice and data lists.

4 A WRONG SETTING INETSITE LIST WILLTERMINE THE RADIO NDO WORK WITH SOOR
ALL OF THE SITES

Write the configuration to theadio.

1.8.4 Programming o f the repeaters

Read the repeater codepluand make the needed changes in the following CPS windows:

General Settings

A& IN THIS CASE TREDIOIDIS USED IN THE REFERPNETWORK TO IDENTEACH REPEATER
SO EACH REPEATMR STHAVE A DIFFEREND:

General Settings

Top  CWID Microphone

Radioc Name IMctorcla

Radio 1D ’1
—

SIT (ms)  |epoo ==

Group Call Hang Time (ms) !3E-E-D i—i
Private Call Hang Time (ms) [4000 =]
Emergency Call Hang Time (ms) !4E'EL‘ 5:
Call Hang Time (sec) !3_5

Figure 94 LCP Repeaters General Settings
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For the voice repeaters we recommend to change &w®up Call Hang Tim#e
Private Call Hang Timand the Emergency Call Hang Tin@ lower values (2
seconds) to minimize the voice calls duration, allowing a moreaftizoice traffic.

Network Settings

In a Linked Capacity Plus system all repeaters of a site are connected together in a LAN
via an Ethernet switch and a router is added to connect to the other gitbss LAN
should not include any other device.

For ntersite connections the most common case is the general Internet connection
type via an Internet Service Provider (I&@}her cases like a customer WAN are also
possible but less probable. To allow maximum flexibility (towards the ISP) the system
R 2 Stause hulticast data packetsduring a call, each repeater will send in turn the
data packets (that can correspond to voice or data radio transmissions) to the
corresponding repeaters present in the other sites of the system. While this leads to a
limit in the maximum number of sites (currently 15) it avoids the problem of the
multicast data packets that most ISP are blocking. But it also means that each repeater
must know the IP address of all the other repeaters in the system. To provide flexibility
in the system topology (capability to add new repeaters or to adapt to the change of
the IP address of the repeaters) without the need to reprogram the repeaters for every
change Motorola has implemented the following mechanism: one repeater will be
programmedi 2 6S | dal a0SNE gKAES (GKS 20KSNBE gAff

GalaGSNE Aa GKS 2yfte NBLSFGSNI GKFG Ydzad KI @S
GKAETS GKS at SSNER¢ OFly KI @S Also, @iLCRdaght S Lt | F
repeater must us a different UDP port.

¢KS at SSNE¢ | NS LINE 3 NP ¥ddr8sR / UDR fioit and KvBen & a I & (1 S NE
A6 A00KSR 2y0 GKS@& gAff NBIAAGSNI 2¢iKS daal ai
GKS dal a0SNE 18SLA | GFLoefS 2F SEA&AGAY3I NBLISI |

will update the table and resend it to all the &NJ NB LIS 6§ SNBEA o6dt SSNREOD b
KFra 42 0SS LINPINFYYSR Ay GKS at SSNE NBLISIH GSNE
21 p Lt |RRNBaa 2F GKS NRdAziSNJ 62F GKS aradsS 0Oz2
% Note the DHCP mechanism will create anyhow short communicattenruptions

GKSY | at SSNEQa Lt FFRRNBFaa Aa OKIy3aSRI &2

FTAESR Lt | RRNB&aasSa AyaiRS SIFOK aaiasoa [!'b

fixed IP addresses for all sites (routers) to avoide the above described ptierrsi

when a router IP address change®r to discuss with the ISP the possibility to

perform the IP address changes during a low traffic moment of time (like during

night).

To secure the repeater IP communication an authentication key isqgesl anup to
40 digits hexa number value that is programmed in all repeaters.

Copyright © SafeMobile 2015. All rights reserved 72



Radio Configuration safem@esHile

I_I_I_ i I

Figure 95 Linked Capacity Plus Repeaters Network Settings

Master Peer (from another
site)

C2NJ 6KS dal &aGSNE NBLISI (S Nintelidk BEstabfishnfestt £ 2 g Ay 3
section:
- Select for theLink Typdield the valueMaster.
- Enter anAuthentication Keyalue (the same value must be used for all
repeatersg keep it also saved in a separate secure place as you cannot see
it in a read or opened codeplug)
- Enter theEthernet IR/alue (the fixed address used in the repeater LAN)
- Enter theGateway IRthe LANIP address of the router) and thi@ateway
Netmaskvalues
- Enter theUDP Porvalue (different for each repeater in the LCP system)
C2NJ GKS dat SSNE NBLISE G§SNE ineSinkEgadlisimrit f 26 Ay 3 Y
section:
- Select for theLink Typdield the valuePeer.
- Enter the Authentication Keyalue (the same value as used for the
Gal adSNEDO
- Enter theMaster IPvalue (the fixed address provided by the ISP for the
Gal &0SNEQa NERdzi SN
- Enter theMaster UDP Po@ | f dzS o0 GKS at YS @I fdzS Fa dzaSR
UDP Poit
- Do not check theDHCPFfield and enter the Ethernet IPvalue (the fixed
address providedor this repeater in the LAN
- EntertheGateway I 4 KS [ ! b | RRNBX&aa 27Tcaéwaps aA0SQa |
Nemaskvalues
- Enterthe UDP Porvalue (different for each repeater in the LCP system)
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