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Preface

This section describes the conventions and revision history of this document.

Conventions
Icons
Icon Description
@Tip Indicates information that can help you make better use of your product.
@N ote Indicates references that can further describe the related topics.

&Caution Indicates situations that could cause data loss or equipment damage.

AWarning Indicates situations that could cause minor personal injury.

aDanger Indicates situations that could cause major personal injury or even death.
Notations
Item Description

The quotation marks enclose the name of a software interface element. For example, click

nn

HOK”'
The text in boldface denotes the name of a hardware button. For example, press the PTT
Boldface
key.
The symbol directs you to access a multi-level menu. For example, to select "New" from the
>

"File" menu, we will describe it as follows: "File -> New".

Revision History

Version Date Description

R1.0 September 2018 | Initial release.
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1. Overview

1.1 Introduction

The wireless link communication is a solution to establish wireless link for voice, data, and signaling
transmission over the air. With this solution, you can connect repeaters and mobile radios through the cable to
expand communication coverage. It is applicable to the area where the repeaters at dispersed locations cannot

be connected through IP Multi-site Connect due to network restrictions.

1.2 Principle

The wireless link communication solution consists of two pairs of the repeater and mobile radio, each of which
are connected through the PC142 cable. One pair of repeater and mobile radio are set to Slot 1, and the other are

set to Slot 2.

® When a repeater receives a service over the air or through IP network on the slot as configured, it transfers
the service to the connected mobile radio through the cable. Afterwards, the mobile radio transmits the

received services to a neighboring repeater over the air.

® When a mobile radio receives a service over the air on the slot as configured, it transfers this service to the
connected repeater through the cable. Afterwards, the repeater transmits the received services to other

radios within its communication range over the air.

The following figure illustrates how the air services are transferred through the wireless link communication.

Mobile Radio 1 Mobile Radio 2
Slot 1 Slot 2

Slot 1
%

o

¢ P
*f ) ot
Radio 1 o Radio 3

2 I °
S\ N . &30 S
. IP Multi-site Connect 07 >
Repeater 1 e e ’ Repeater 2
. fabl .
Radio 2 UART port: slot 1 Unavailable UART port: slot 2 Radio 4

As the above figure shown, both Repeater 1 and Mobile Radio 1 are connected by the PC142 cable and work in
2
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Slot 1. Meanwhile, both Repeater 2 and Mobile Radio 2 are also connected by the PC142 cable and work in Slot
2. The following describes the procedure of intercommunication from Radio 1 and Radio 2 to Radio 3 and

Radio 4.
Radio 1 in Slot 1
1. The Radio 1 initials a group call in Slot 1.

2. The Repeater 1 receives the group call and transmits it to the Mobile Radio 1 through the cable and to other

radios over the air.
3. The Mobile Radio 1 transfers the group call to the Repeater 2 over the air.
4. The Repeater 2 forwards the group call to the Radio 3 and Radio 4.

If both the Radio 3 and Radio 4 work in Slot 1 and include the Radio 1 in their group call contact list, they

can communicate with the Radio 1.
Radio 2 in Slot 2
1. The Radio 2 initials a group call in Slot 2.
2. The Repeater 1 receives the group call and transmits it to the Mobile Radio 2 over the air.
3. The Mobile Radio 2 transfers the group call to the Repeater 2 through the cable.
4. The Repeater 2 forwards the group call to the Radio 3 and Radio 4.

If both the Radio 3 and Radio 4 work in Slot 2 and include the Radio 2 in their group call contact list, they

can communicate with the Radio 2.

1.3 Application

The wireless link communication is applicable for forests, highway, and other areas where the wired network is

difficult to be deployed. It can work with IP Multi-site Connect feature to extend the communication coverage.

Mobile Radio
Slot 1

I, 3
N\
B Repeate:
UART Port: Slot 1

Mobile Radio 2
Slot 2

[P Multi-site

. Connect”

Univaifible
Repeate:
UART Port: Slot 2

Mobile Radio 3
Slot 1

Repeater 3
UART Port: Slot 1

Mobile Radio 4
Slot 2

Unavailable Repeater &@ i

UART Port: Slot 2

Radio 4
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1.4 Restrictions

Only digital services (including voice, data and signaling) can be transferred through the wireless link.
Only the repeater and mobile radio of R9.0 or later support the wireless link communication.

> RD 98XS and RD106X: firmware V9.00.08.508.iM or later.

> MD78Xi: firmware V9.00.04.405.iM or later.

The mobile radio MD78X requires a hardware modification to support the wireless link communication. For

details, please contact Hytera.

To ensure communication quality and avoid signal interference, it is recommended that a pair of repeater and

mobile radio only connect to another pair of repeater and mobile radio.

Transferring services with acknowledgement through the wireless link may cause time delay. To receive the

services successfully, it is recommended to prolong the Wait Ack Delay of the radios to at least 1200 ms.
The Wireless Link Communication cannot work with Back-to-Back feature and SIP Phone feature.
The current accessory port is only used to connect one repeater and one mobile radio.

In the wireless link communication, the mobile radio enables the UART Transfer feature. At this time, it can

only transfer service from the repeater. Except On-Off/Volume Control Knob, all its keys are invalid.

To encrypt services, ensure Over the Air Encryption of the repeater are the same as that of the mobile radio.

1.5 Version

R9.0: Wireless Link Communicaiton feature available.
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2. Requirements

® The repeater and mobile radio of R9.0 or later:
> RD 98XS or RD106X: firmware V9.00.08.508.iM or later.
> MD78Xi: firmware V9.00.04.405.iM or later.

® C(Cable: PC142.
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3. Configuration

Application Notes

Before using the wireless link communication feature, you need to configure the corresponding parameters

through the CPS for the repeater and mobile radio.

For details, refer to the CPS Help.

3.1 Tool

CPS 0f V9.00.07.712.iM or later is required.

3.2 Procedure
3.2.1 Repeater

Step 1l Configure the parameters for communication, such as the Receive frequency and Transmit frequency.
Ensure the two neighboring repeaters have different frequencies to avoid signal interference.
Step 2 Configure the parameters for the UART port.
Ensure the UART port at the repeater and the mobile radio are the same.
CPS path: Common -> Accessories -> Basic Setting -> Accessory Port UART Baudrate/ Parity Bit/
Data Bit/ Stop Bit.
For details, refer to the CPS Help.
i--|:=| Radio Information Basic Setting
E| 1| Common
Accessory Port UART Baudrate I11 5200 vJ
:=| Feature Control
-4 Microphone/vOX Parity Bit anne v]
[ Ul Setting ) 5
1§ Accessories Data Bit & =
i 24 Rent : =
,_| Conventional Stop B8 | 1 =
Step 3  Select the "UART Transfer".
CPS path: Conventional -> General Setting -> Accessories -> GPIO Pins -> UART Transfer
For details, refer to the CPS Help.
----- [5 Radio Information GPIO Pins
[+-{__|_Commen
=i Conventional
£l General Setting UART Transfer
[ g Setfing Solt1 Audio Output []
'eg Accessories
I Buttons Solt2 Audio Output [7]
= Telemetry - ) .
'Ié Menu Digital Audio Monitor [Cluse v]
T4 Multi CTC/ICDC
Step 4  Select "PTT Request" from the "Path Priority" drop-down list to ensure a real-time transmission of

digital services at the UART port.
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CPS path: Conventional -> General Setting -> Accessories -> Priority Control -> Path Priority
For details, refer to the CPS Help.

----- E| Radio Information priority control

[j | CI:IITII'HIJI'I. phone Priority [
=3 Conventional
= General Setting paliboony [P'IT Request ']
PTT Priority | External PTT -|

Repeat Request Pricrity [First Come First Send v]

Step5  Set the slot used at the UART port.

Ensure each pair of the repeater and the mobile radio is with a same slot at UART port, but different

slot from neighboring pair to avoid signal interference.

CPS path: Conventional -> Channel -> Digital Channel -> CH DX -> Slot Operation.
For details, refer to the CPS Help.
-[Z] Radio Information

ChannelAlias CH D1
1| Common
=} Conventional

5 Color Code 1 =
[#-1 | General Setting
|§Ene : Siot Operation | Siot 1 -
—I{ Channef
- Digital Channel Digital IP Multi-site Connect | None

[ CH D1

@Note

For a successful transmission over the air, ensure the repeater and mobile radio are configured
with the same color code.

3.2.2 Mobile Radio

Step1 Configure the parameters for communication, such as the Receive frequency and Transmit frequency.

Step 2 Configure the parameters for the UART port.

Ensure the UART port at the repeater and the mobile radio are the same.

CPS path: Common -> Accessories -> Basic Setting -> Accessory Port UART Baudrate/ Parity Bit/
Data Bit/ Stop Bit.

For details, refer to the CPS Help.

----- E| Radio Information
—|-— Commaon

—a Setting Accessory Port UART Baudrate ’11 5200 v]
Feature Control

- Microphone/VOX
- Ul Setting S =
-{ ] User Defined Tone ata =
Sg] R;ﬂctessurles Stop Bt 1 -
,_| Conventional

Basic Setting

Parity Bit ’Nune v]

Step 3  Select "UART Transfer".

CPS path: Conventional -> General Setting -> Network -> Radio to PC Network -> Accessory Port

Communication.
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For details, refer to the CPS Help.

@ Radio Infermation Radio to PC Metwork

2l Erny Radio Control Station P 182 . 188 . 10 . 1
=l Conventional
-l General Satting
i beeg” Setting

%« Accessories R
-0l Buttons Netmask 255.255.255.0

PCIP 192.168.10.2

m

Telemetry
i@ One Touch cal Forward To PC
-/ Ul Indication
i zll5 Metwork

+,_| Zone
+,_| Channel

@Note

When "UART Transfer" is selected, Forward To PC, Lone Worker and the parameters in digital
channel Scan List/Roam List, RX Only, Priority Interrupt Encode, Priority Interrupt Decode,
Enhanced Channel Access, TDMA Direct Mode, Mix Receive, Location Info Revert Channel and
RRS Revert Channel will be disabled.

Acceszory Port Communication | UART Transfer -

Radio’s USB Network communication protocol | RNDIS

Step 4  Set the slot used at the UART port.

Ensure each pair of the repeater and the mobile radio is with a same slot at UART port, but different
slot from neighboring pair to avoid signal interference.

CPS path: Conventional -> Channel -> Digital Channel -> CH DX -> Slot Operation

For details, refer to the CPS Help.

L£| Radio Information Channel Alias CH D1 !
+4 | Common

—|_| Conventional Color Code 1 :
i +,_| General Setting -
2] Zone Slot Operation ISIDH i

-] Channel

1=] Digital Channel Pseudo Trunk Designated TX | Mone
i CHD1
[an] CHD2 Scan List/Roam List G None
[m] CHD3
+-__| Analog Channel Timing Leader Preference | Ineligible

@Note

> Pseudo Trunk in the Slot Operation is disabled when the mobile radio enables the UART Port

feature.
» For a successful transmission over the air, ensure the repeater and mobile radio are configured

with the same color code.

Step5 Select "Always Allow" in the "TX Admit" drop-down list and "Follow TX Admit" in the "In Call TX

Admit" drop-down list, to ensure a real-time transmission of digital services at the UART port.
CPS path: Conventional -> Channel -> Digital Channel -> CH DX -> TX -> TX Admit/ In Call TX

Admit.
For details, refer to the CPS Help.


its:C:/Program%20Files/Hytera/Customer%20Programming%20Software(RD)/PDTT.chm::/05_para_desc/02_Edit/03_Conventional%20Configuration/02_General%20Configuration/Network/01_Radio_PC/05_MobilePortCommu.htm../04_Forward_To_PC.htm
its:C:/Program%20Files/Hytera/Customer%20Programming%20Software(RD)/PDTT.chm::/05_para_desc/02_Edit/03_Conventional%20Configuration/02_General%20Configuration/Network/09_Emergency/Lone%20Worker/01_Lone_Worker.htm
its:C:/Program%20Files/Hytera/Customer%20Programming%20Software(RD)/PDTT.chm::/05_para_desc/02_Edit/03_Conventional%20Configuration/02_General%20Configuration/Network/03_Channel/05_Digital%20Channel/05_Scan_List.htm
its:C:/Program%20Files/Hytera/Customer%20Programming%20Software(RD)/PDTT.chm::/05_para_desc/02_Edit/03_Conventional%20Configuration/02_General%20Configuration/Network/03_Channel/05_Digital%20Channel/10_RX_Only.htm
its:C:/Program%20Files/Hytera/Customer%20Programming%20Software(RD)/PDTT.chm::/05_para_desc/02_Edit/03_Conventional%20Configuration/02_General%20Configuration/Network/03_Channel/05_Digital%20Channel/23_Priority_Interrupt_Encode.htm
its:C:/Program%20Files/Hytera/Customer%20Programming%20Software(RD)/PDTT.chm::/05_para_desc/02_Edit/03_Conventional%20Configuration/02_General%20Configuration/Network/03_Channel/05_Digital%20Channel/23_Priority_Interrupt_Dncode.htm
its:C:/Program%20Files/Hytera/Customer%20Programming%20Software(RD)/PDTT.chm::/05_para_desc/02_Edit/03_Conventional%20Configuration/02_General%20Configuration/Network/03_Channel/05_Digital%20Channel/01_Common/25_EnhanceChAccess.htm
its:C:/Program%20Files/Hytera/Customer%20Programming%20Software(RD)/PDTT.chm::/05_para_desc/02_Edit/03_Conventional%20Configuration/02_General%20Configuration/Network/03_Channel/05_Digital%20Channel/01_Common/26_TDMA_DirectMode.htm
its:C:/Program%20Files/Hytera/Customer%20Programming%20Software(RD)/PDTT.chm::/05_para_desc/02_Edit/03_Conventional%20Configuration/02_General%20Configuration/Network/03_Channel/05_Digital%20Channel/05_Mix_Receive.htm/00_Mix_Receive.htm
its:C:/Program%20Files/Hytera/Customer%20Programming%20Software(RD)/PDTT.chm::/05_para_desc/02_Edit/03_Conventional%20Configuration/02_General%20Configuration/Network/03_Channel/05_Digital%20Channel/03_TX/19_GPS_Revert_Ch.htm
its:C:/Program%20Files/Hytera/Customer%20Programming%20Software(RD)/PDTT.chm::/05_para_desc/02_Edit/03_Conventional%20Configuration/02_General%20Configuration/Network/03_Channel/05_Digital%20Channel/03_TX/19_RRS_Revert_Ch.htm
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----- E| Radio Information Transmit Frequency [MHz] 403.000000

[+~ ] Common

[=f 1 Conventional Tx Contact Name |3 Call 1 -
,_| General Setting
-] Zone RRS Revert Channel |75 None
[=-C Channel
[=l-—] Digital Channel Emergency System |MNone

Phone System[Nnne v]

o = CHD3
#1{ ] Analog Channel Power LeveI[an v]
. Analog Service )
-] Digial Common TxAdmrt[AIwaysAlluw v]
B LS BEEEE In Call TX Admit ’Fulluw T Admit v]
,_| Scan
L Tx Time-out Time [s] [50 v]
,_| Emergency

3.3 Operations
The following describes the operation procedures:
Step 1l Power on repeaters and mobile radios.

The mobile radios automatically enable UART Transfer feature and prompts "Back2Back".

@Note

The prompt will not disappear until UART Transfer feature is disabled.

Step 2  When the repeater 1 receives a digital service on slot 1, it transmits the service to the mobile radio 1

through the cable and to other radios over the air.

On the repeater 1, Slot 1 TX Indicator and Slot 2 TX Indicator grow red; Digital Mode Indicator
grows blue; Operation Status Indicator and Slot 1 RX Indicator glow green. On the mobile radio 1,

the LED Indicator glows green.

@Note

RD106X has no Operation Status Indicator.

Step 3 The mobile radio 1 sends the service to the repeater 2 over the air on slot 1. Then the repeater 2 transfers

the service.

On the repeater 2, Slot 1 TX Indicator grows red; Digital Mode Indicator grows blue; Slot 1 RX
Indicator and Operation Status Indicator glow green. On the mobile radio 1, the LED Indicator glows

red.

Step4  When the repeater 1 receives a digital service on slot 2, it transfers the service to the mobile radio 2 over

the air.

On the repeater 1, Slot 2 TX Indicator grows red; Digital Mode Indicator glows blue; Slot 2 RX
Indicator and Operation Status Indicator glow green. On the mobile radio 2, the LED indicator glows

green.
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Step5 The mobile radio 2 sends the service to the repeater 2 through the UART port. Then the repeater 2

transfers the services.

On the repeater 2, Slot 2 TX Indicator grows red; Digital Mode Indicator glows blue; Slot 2 RX

Indicator and Operation Status Indicator glow green. On the mobile radio 2, the LED indicator glows

red.

10
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Abbreviations

Abbreviation Full Name
CPS Customer Programming Software
DMR Digital Mobile Radio

11
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