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

Conventions 
Icon Conventions  

Icon Description  

Tip  Indicates information that can help you make better use of your product. 

Note Indicates references that can further describe the related topics.  

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

Warning Indicates situations that could cause minor personal injury.  

Danger Indicates situations that could cause major personal injury or even death.  

 

Notation Conventions 

Item Description  

“ ” 
The quotation marks enclose the name of a software interface element. For 

example, click “OK”. 

Bold 
The text in boldface denotes the name of a hardware button. For example, press the 

PTT 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 Release 
Date Description  

R2.0 11-2016 

Corresponding to firmware version R8.0. 

 Added introductions of the following features. 

Clarity Transmission, Voice Notify, TF Recorder, Repeater Backup, 

Priority Interrupt, Over The Air Programming, Dedicated Data Channel. 

 Added Voice with GPS in GPS feature. 
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Version Release 
Date Description  

 Added introduction of multi-site tolerance mode in System Reliability. 

 Extended maximum site number of a XPT multi-site system as 8, added 

operating frequency. 

 Added introduction of OTAP tool and Record Manager 

R1.0 12-2015 
Initial Release.  

Corresponding to firmware version R7.6.  
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1. Overview 
1.1 XPT System  
Extended Pseudo Trunk (XPT) system is a distributed trunking system developed on the basis of 

self-developed XPT protocol of the Company. When a channel is busy, the radios in XPT system can 

share the idle channels in the same site for communication, instead of operating on one fixed channel. 

XPT system can extend the system capacity to a maximum level without increasing the cost. It can 

efficiently optimize the channel utilization and meet the requirements of mid-and-low-end customers of 

trunking system.  

1.2 XPT Protocol 
XPT protocol is a new distributed trunking system solution developed on the basis of self-developed 

pseudo trunk technology of the Company, which is combined with advantages of digital trunking system.  

XPT system can build a XPT site by connecting multiple repeaters operating in digital mode in the same 

area. The system allows the radios to communicate via any of the repeaters in the site by sharing the 

logic channels of these repeaters, so as to optimize the channel utilization. In such case, a specific 

control channel is not required any more.  

In XPT system, a call is always initiated via the home repeater of the radio first. When the repeater to 

which the radio belongs (home repeater) is busy, the radio will switch to other idle repeaters (free 

repeaters) to initiate the voice or data service. See the figure below.  
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Figure 1-1 Operating Principle for XPT System 

As shown in the figure above, radios M1, M2 and M3 are members of group G1, G2 and G3 respectively. 

Repeater R1 is the home repeater of M1, M2 and M3, and G1, G2 and G3 are the home groups of R1.  

Step 1 M1 and M2 respectively make group calls to G1 and G2 via Slot1 and Slot2 of R1. See the grey 

line and red line in the figure above.  

R1 become busy and R3 is assigned as a free repeater.  

Step 2 M3 makes a group call to G3. See the orange line in the figure above. In such case, R1 (home 

repeater of M3) is busy. The group call can only be initiated via the free repeater. Therefore, M3 

switches to R3 and initiates the group call on the corresponding channel.  

In this way, the waiting time for accessing the system is shortened, and the communication capacity can 

be extended to a maximum level while the service quality is guaranteed. Moreover, the chance that all 

logic channels are in use at the same time is very small. Therefore, the chance that a call is rejected in 

XPT system is much smaller than in situation where only one convention channel is available for 

accessing. XPT system can help the radio users to perform voice and data communication efficiently.  

The following are the definitions of frequently-used elements.  

 Home Repeater 

In the XPT site, each radio must assign a repeater in this site as its home repeater via CPS.  
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When the home repeater is idle, the radio will always monitor its home repeater to determine whether 

any call is made to the radio in XPT system according to the system broadcast of the home repeater. 

The radio will initiate a call via the home repeater first when the slot of the home repeater is idle.  

 Home Group 

In the XPT site, one repeater can be assigned with one or more home groups, which operate under 

this repeater. Home groups of different repeaters in the same site must be unique.  

By assigning different groups as the home groups of different repeaters, XPT system can allocate 

group calls from different groups to multiple repeaters for processing, so as to avoid the situation in 

which one repeater is overloaded due to massive group call or data service requests, thus improving 

the access rate of group calls.  

 Free Repeater 

In each XPT site, any registered voice repeater with one or two idle slots can be assigned as a free 

repeater. When the home repeater is busy, the radio will switch to the channel where the free 

repeater is operating to monitor, and use the idle slot of the free repeater to initiate a call.  

 Voice Repeater 

Voice repeater is used to repeat voice services, message and signaling services between radios.  

 Data Repeater 

Data repeater is used to repeat specific data services (currently including GPS and RRS) sent from 

radios to dispatch station. 

1.3 Highlights 
XPT system is a unique and cost-effective two-way wireless communication solution. It supports rapid 

and efficient communication of key services, provides reliable digital technology and possesses the 

advantages of traditional trunking system.  

Farthest capacity extension 

One XPT single-site system can support up to eight voice repeaters and eight data repeaters. 

Theoretically, it can support 16 voice channels and 16 data channels, which is far more than traditional 

digital conventional communication system. Each XPT single-site system can support up to 1200 radios 

for digital communication.  

Cost-effective Upgrade 

The building cost of XPT system is relatively low. Moreover, XPT system can maximize the system 

capacity without increasing the cost. Also, it can efficiently optimize the channel utilization. XPT system 

is build based on the digital conventional system of the Company. It can be achieved by upgrading the 
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software of the original system.  

Outstanding features and flexibility 

XPT system possesses the advantages and features of the digital conventional system and provides 

higher capacity and spectrum efficiency, integrated data communication as well as enhanced voice 

communication. Moreover, it can be used with phone system, dispatching system and XPT network 

management system (XNMS) to optimize its flexibility.  

Strong fault-tolerant capability 

XPT system can avoid being interfered to the greatest extent by using the fault tolerance and 

interference detection functions. In this way, XPT system can minimize the effect caused by failure and 

keep providing services constantly.  

Advanced load balancing  

By applying the load balancing technology in XPT system, XPT system can allocate different groups to 

different home repeaters. In this way, the chance of call conflict on the same repeater will be minimized, 

thus improving the success rate of call access. XPT system supports multiple call initiations at the same 

time. Its call loss rate is far less than that of the conventional system when the amount of user is the 

same.  

Significant reduction of call conflicts 

XPT system allocates the channels by using “Request and Admit” mechanism. The radio will perform 

handshake with the repeater before initiating a call, so as to ensure that the call can be accessed to a 

valid service channel. After successful handshake, the radio can transmit voice and data services on the 

repeater. Handshake can ensure that the radio will not stay on the wrong channel due to call conflict. 

Also, it can prevent interference on the same channel caused by radios with strong signal.  
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2. System Architecture 
The networking of XPT system includes single-site trunking system and multi-sites trunking system.  

 Single-site Trunking System 

A XPT single-site trunking system consists of one master repeater and multiple slave repeaters, 

which are connected to each other via a switch. Radios in the system can share the idle channels of 

these repeaters and communicate on such channels.  

 Multi-sites Trunking System 

A XPT multi-sites trunking system is built by connecting multiple XPT single-site trunking systems via 

IP network. It is a digital repeating system based on IP network. XPT multi-sites trunking system can 

share the channel resources of XPT single-site trunking systems while it can extend the 

communication coverage of XPT system at the same time.  

A XPT multi-sites trunking system consists of one master repeater, multiple slave repeaters and one 

or more submaster repeaters. 

The typical topology of XPT multi-sites trunking system is shown in the figure below. When there is only 

one site in the figure, the figure shows the topology of XPT single-site trunking system.  
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Figure 2-1 Typical Topology of XPT Multi-sites Trunking System  

In the typical topology of XPT multi-sites trunking system, the components include radio, repeater, 

switch, router, IPPBX, third party application, XNMS and telephone network. The radio makes calls to 

other communication devices via the repeater. The repeaters connect to each other via the switch. XPT 

sites connect to WAN, third party application and XNMS via the router. XPT system connects to the 

telephone system via IPPBX.  

See the table below.  

Component Description  

XPT Site 

Master  

Master repeater. Besides repeating the services, the master repeater is also used to 

manage other repeaters in the same XPT site. The management includes the 

following aspects:  

When a repeater is online or offline, the master repeater will inform other repeaters 

by sending messages.  

When a XPT site is activated, the master repeater will inform other repeaters in this 
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Component Description  

site of the home group configuration by sending broadcast messages.  

Only one master repeater can be set for each XPT multi-sites trunking system.  

Slave  

Slave repeater. It is used to repeat the services. When a slave repeater is powered 

on, it will first connect to and register with the master repeater. Then it will obtain the 

IP addresses and ports of other registered repeaters from the master repeater.  

One or more slave repeaters can be set for each XPT multi-sites trunking system.  

Submaster  

Submaster is a special master repeater.  

On one hand, submaster services as the master repeater to manage the slave 

repeaters in the same site.  

On the other hand, submaster services as the slave repeater to connect to and 

register with the master repeater of another site, so as to realize the interconnection 

between each XPT site, extending the communication coverage of XPT multi-sites 

trunking system.  

One or more submasters can be set for each XPT multi-sites trunking system.  

Router 
Each site connects to each other via the router. XPT system connects to third party 

application and XNMS via the router.  

Switch 

Each repeater in the same site connects to each other and exchanges data via the 

switch.  

Generally, the router has the switching function. Therefore, the switch is not required 

when the router has enough ports for repeater connection.  

Others  

Third Party 

Application 

XPT system connects to third party application via the router to realize the required 

services. For example, XPT system connects to the dispatching software to realize 

the dispatching function.  

XNMS 

XNMS is used to monitor the operating status of the whole XPT system. 

Administrator can also modify the configurations of the XPT system and manage the 

corresponding devices via XNMS.  

IPPBX and 

Telephone 

Network 

XPT system connects to PSTN/PABX telephone system via PSTN gateway or 

IPPBX device to realize communication between radios and telephone devices.  
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Component Description  

Radio Radios receive and transmit voice and data services via XPT system.  
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3. Feature Description 
3.1 Voice Services 
3.1.1 Group Call 
A group call is a point-to-multipoint call initiated by one individual user to the rest users in the same 

group. Each member in the group can hear the others. For example, in case of a fire, a radio user can 

inform the other members in the same group or ask them for help via a group call.  

During a group call, only one member can talk at a time. Other members can call back within the call 

hang time.  

XPT system support inter-site group calls. If each site is configured with a same group, when a radio 

user makes a group call to such group in one of the sites, other members of this group locating in 

different sites can join in this group call.  

3.1.2 Private Call 
A private call is a point-to-point call initiated by one individual user to another individual or a control 

center. Unlike group call and all call, private call is a confidential call without involving other radio users. 

For example, a worker suspects that a potential safety hazard may occur. The worker can report this 

issue to the safety supervisor via a private call.  

The receiving party of the private call can call back within the call hang time.  

3.1.3 All Call 
An all call is a call made by an individual user to all radio users in the XPT system.  

All call is a special call made to all radio users. Generally, it is used by the top management to 

communicate with all members in the group. For example, the top management can make an all call to 

all members via the dispatch station to announce the new policy or requirement.  

Only radios enabled with All Call Encode feature can make an all call. The calling and called parties of 

an all call must be operating in the same XPT system.  

3.1.4 SIP Phone Call 
Session Initiation Protocol (SIP) phone call is a feature that realizes the real-time communication 

between the radio and telephone (including PSTN phone, VoIP phone and mobile phone). It complies 

with SIP protocol and uses XPT repeaters as the carriers. Radio in the figure below denotes the portable 

and mobile radios that can initiate and receive calls.  
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Figure 3-1 Diagram of SIP Phone Call 

SIP phone call possesses the following highlights:  

 Reducing the building and maintaining cost of communication network 

By utilizing the existing telephone network, SIP phone call allows user to communicate with remote 

fixed-line telephone user, mobile phone user and VoIP phone user. In this way, SIP phone call can 

extend the communication coverage and save the cost of repeatedly building and maintaining the 

communication network.  

 Allowing telephone user to select the private contact,  group contact or all call contact 

When a telephone user makes a call to the radio user, he can make a private call or group call. But 

the radio user can only make a private call to the telephone user.  

3.1.5 Priority Call 
Priority call has higher priority than the normal calls. During a call with lower priority, if the radio detects a 

call with higher priority, it will end the lower priority call to receive the higher priority call.  

XPT system supports two kinds of priority call: emergency group call and all call. The call priorities in 

descending order are emergency group call, all call and normal call (including private call and group 

call).  

3.2 Data Services 
3.2.1 Message 
XPT system allows user to receive and send text messages. The received messages can be forwarded 

or saved in the radio.  
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 In the radio with display, user can access the message editing screen via programmable keys or 

menu, enter any text message via the keypad, save the message in the radio and send it.  

 In the radio without display, user can only send the messages preset in CPS via the programmable 

keys. The messages cannot be viewed or edited by such radio.  

User can send the messages to a private contact, group contact or control center. Also, user can reply 

and forward the received messages.  

Text messages are applied in:  

 Private communication 

 Noisy communication environment 

 The radio with problem in voice services  

3.2.2 Quick Text 
User can save the frequently-used messages in the radio for quick sending. This feature allows user to 

send the frequently-used messages quickly without repeated inputting.  

3.2.3 GPS 
If the radio supports GPS feature, user can view its positioning information via the radio. User can also 

send its positioning information to other radios or control center via GPS message, so as to inform them 

of the current position. With GPS feature, dispatch station can realize visual dispatching to improve the 

accuracy and efficiency of dispatching.  

Positioning System 

User can use GPS and GLONASS for positioning and navigation.  

With GPS feature enabled, the radio will search the satellite automatically and update its positioning 

information according to the valid GPS data.  

Quick GPS 

Quick GPS allows the control center to divide the report interval into several equal time slices (number of 

time slice = report interval / report step time) and to allocate the time slices to different radios. Each radio 

reports GPS data to the control center according to the order of time slices. In this way, more GPS data 

reporting of radios are supported, thus improving the utility of data channel and reliability of GPS 

reporting.  

Query Neighbors 

With Query Neighbors enabled, user can query the distance and direction of another radio via the radio 

menu. For example, Radio A queries the location of Radio B. After Radio B replies its positioning 

information via GPS message, Radio A displays the distance and direction of Radio B.  
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The querying radio should be a radio with display and keypad and with GPS feature enabled. The 

queried radio only needs to enable the GPS feature.  

Voice with GPS 

This Voice with GPS feature allows third party applications (such as dispatch station) to acquire the 

location of a radio during voice transmission. With this feature enabled, the radio reports GPS 

information during voice transmission. The third party application parses the GPS information to know 

current radio location. 

This feature can be triggered in the following two optional ways configured via CPS programming. 

 PTT: The radio reports GPS data once immediately after the radio user holds down the PTT key. 

 Time: The radio reports GPS data at the preset interval immediately after the radio user holds down 

the PTT key to speak, until the radio user releases the key. The interval time is configured via CPS. 

3.2.4 Work Order 
With Work Order feature, the dispatcher can assign a work order (for example, moving a product to a 

certain place) to the target radio via the dispatch station. After receiving the work order, the target radio 

user can feedback the current status of the work order to the dispatch station via radio menu until the 

work order is done.  

With Work Order feature, the dispatcher can update the status of each work to perform efficient 

dispatching. By comparing with manual recording of work process, Work Order feature can greatly 

improve the efficiency.  

3.2.5 Telemetry 
Telemetry is a feature that allows radio user to remotely monitor and control the devices via the radios. 

User can control and view the GPIO status of radios. Therefore, when the peripheral equipment 

connects to the remote radio via GPIO pin, user can use other radios to remotely monitor and control the 

peripheral equipment by sending the corresponding commands. For example, when the remote radio is 

connected to the light, user can send a Query Status command to acquire the GPIO pin status of the 

remote radio to check whether the light is off. Also, user can send a Control command to control the 

GPIO pin of the remote radio to output a level to turn on or turn off the light.  

In some work places, users may not always keep the devices nearby but need to monitor them at any 

time. The Telemetry feature can help users to realize the remote monitoring on the devices at any time.  

mk:@MSITStore:E:\CPS\EN\CHM\DMRT.chm::/05_para_desc/02_Edit/03_Conventional%20Configuration/02_General%20Configuration/Accessories/05_Voice_with_GPS/03_Time.htm
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Figure 3-2 Diagram of Telemetry 

Portable and mobile radios in digital mode can support Telemetry feature. Telemetry command can be 

sent via the private call or group call. However, the specific transmission mode varies with different 

telemetry commands. The connection between the radio and the remote device is fulfilled by the third 

party who will determine the connection method. 

3.2.6 Clarity Transmission 
This feature is only applicable to the mobile radio of which accessory jack is serial port. It helps to realize 

the data transmission between external devices. During data transmission, the mobile radio does not 

parse or change data. The transmission rate is 0.15 Kbps. 

The figure below takes the data transmission between device A and B with the help of the mobile radio 

as an example to describe the data transmission principle. The device A and B are connected to mobile 

radios via PC70 data cable. The two mobile radios can communicate, and they are the TX contact each 

other in current channel. The clarity transmission of the two mobile radios are enabled by configuring 

“Accessory Port Communication” as “UART Clarity Transmission” and checking “Forward to PC” in CPS. 

 

Figure 2-6 Clarity Transmission Principle 

The data transmission flow from device A to device B is described as below. 

1. Data transmission is initiated at device A. 
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2. Data is transmitted to the mobile radio 200 via PC70. 

3. Data is transmitted from mobile radio 200 to mobile radio 300. 

4. Data is transmitted from mobile radio 300 to device B via PC70. 

This example describes the data transmission in private call mode from a device to another device. If 

data needs to be transmitted from a device to multiple devices, the current channel TX contact must be 

group call contact. Current channel TX contact cannot be All Call contact. 

The clarity transmission can work in both Direct mode and Repeater mode. 

Configuration 

Please refer to corresponding application note for detail information. 

3.2.7 Dedicated Data Channel  
In XPT system, the dedicated data channel is configured to ensure the timeliness of RRS and GPS 

services for convenient dispatch. The dispatch station and third party application need to acquire radio 

online status through RRS, and acquire radio location through GPS. This feature allows a radio to revert 

to the dedicated data channel to send RRS or GPS data. 

Currently this feature only supports repeaters for dispatch. 

3.2.8 Over the Air Programming 
Over the Air Programming (OTAP) is a type of remote programming. Without connecting to a PC, the 

target radio can be remotely programmed via third party software. Comparing to CPS, the OTAP saves 

more resources and improves programming efficiency. The OTAP tool of XPT system facilitates 

programming of radios. 

When a radio is in use, the OTAP tool is very convenient for modifying the radio configuration. For 

example, users can directly write a new zone to the target radio by the OTAP tool instead of taking 

radios back and programming via CPS.  

The following figure describes the OTAP working principle. 
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PC
（Installed the OTAP tool） XPT System Radios

 

Figure 2-6 OTAP working principle 

 

After users add or edit radio configurations, the OTAP tool initiates programming command through XPT 

system to write configurations into radios. The OTAP tool also supports remote reading to help users 

configure radios based on existing radio configurations. 

For details, please refer to corresponding OTAP help document. 

3.3 General Services 
3.3.1 Supplementary Service 
XPT system has five supplementary services as follows:  

 Radio Check  

 Remote Monitor  

 Alert Call 

 Kill 

 Revive  

User can initiate the supplementary service via One Touch Call feature or via the radio menu. The target 

radio must be configured with supplementary service decoding function; otherwise, the target radio will 

not make response to the received command.  

Radio Check  

With Radio Check feature, the source radio can check whether the target radio is activated without 

disturbing the target radio. Besides the LED indicating the receiving status, the target radio will not give 

any visual or audible indication. Moreover, it will send an ACK message to the source radio secretly and 

automatically.  

This feature is used to check whether the target radio works properly. If the target radio makes no 
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response to a call, the source radio can use Radio Check feature to check whether the target radio is 

powered on or operating on the current channel. After the target radio replying an ACK message, the 

source radio can perform other operations, such as sending Remote Monitor command, activating PTT 

of the target radio, killing the target radio or making a call to the target radio.  

Remote Monitor  

Remote Monitor feature allows user to activate the microphone of the target radio remotely, so that the 

microphone will transmit the background voice to the source radio secretly. In this way, the source radio 

can monitor the target radio’s communications. After receiving the Remote Monitor command, the target 

radio will initiate a private call to the source radio secretly.  

The Remote Monitor feature is used to check the status of a radio which is already turned on but has no 

response. It mainly applies in the following situations:  

 The radio is lost 

 Target radio user is unable to operate the radio 

 User needs to have handsfree communications  

There are two types of remote monitor: Remote Monitor and Emergency Remote Monitor.  

 With Emergency Remote Monitor enabled, the target radio will decode the received emergency 

remote monitor command and initiate a private call to the source radio secretly only when emergency 

alarm is triggered. Otherwise, the target radio will not make response to the emergency remote 

monitor command.  

 With Remote Monitor enabled, the target radio will decode the received remote monitor command 

and initiate a private call to the source radio secretly in non-emergency situations.  

Alert Call 

Alert call is used to inform the target radio user of incoming calls. Alert call can also be used to inform the 

busy user that another user is trying to contact him.  

Alert call allows the source radio to send signaling data to the target radio, so as to inform the user. After 

receiving signaling data of alert call, the target radio will alert the user via alert tone, LED indication, LCD 

display (radio ID or alias of the source radio) until the target radio user cancels the alert call. When the 

target radio receives the alert call command, its user can press PTT to initiate a private call to the source 

radio. If the target radio is a mobile radio, when it receives an alert call, it will alert the user by giving the 

horn and lights indication.  

Kill 

Kill allows you to remotely disable a lost or stolen radio, making it unavailable for operational use. In this 
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way, potential risks can be prevented. This function also allows user or dispatcher to temporarily disable 

an invalid radio, to prevent unauthorized use of channel resource. The disabled radio will have a blank 

display and will be unable to initiate or receive calls. But it still can be powered on and off.  

Generally, all radios can be killed by default when they are operating within the communication coverage 

of the system.  

Revive  

Revive is used to reactivate the found radios after they are lost or stolen. After the lost or stolen radio is 

killed and found, user can use Revive feature to reactivate the radio to normal operation. User can kill 

certain radios when the channel resource is limited and revive them when channel resource is adequate.  

User can reactivate the killed radio via CPS or the Revive command sent by another radio. After the 

roaming or scanning radio is killed, it will be locked at the channel and site when being killed. To revive 

such radio, the radio should be taken back to the corresponding channel and site when it is being killed.  

3.3.2 Authentication  
Authentication operates in a way that the radios or repeaters use the agreed encryption algorithm to 

authenticate the validity of each other. Authentication is only available on voice channels.  

Authentication between Radios 

Authentication between radios can prevent illegal users from controlling the radio via the air interface to 

perform certain key operations, such as Kill, Revive, OTAP and Remote Monitor. Authentication is 

completed successfully only when the authentication keys of the source radio and the target radio are 

consistent. In such case, valid user can remotely control the radio to perform key operations.  

Authentication between Radio and Repeater 

Authentication between radio and repeater can prevent illegal radios from operating in the system, 

ensuring the security of the system. Authentication is completed successfully when the authentication 

response code is consistent with the authentication code of the repeater. After the radio and repeater 

authenticate each other successfully, they can perform the corresponding services.  

Authentication includes the following situations:  

 Radio authenticates the repeater to access the legal repeater.  

 Repeater authenticates the radio to ensure the validity of the radio.  

Radio and repeater can authenticate each other in the following ways:  

 Static Authentication: When initiating a call, the radio will calculate the authentication response code 

using the preset authentication key and random number and send the code to the repeater.  
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 Dynamic Authentication: When initiating a call, the radio will calculate the authentication response 

code using the preset authentication key and the authentication random number sent by the repeater. 

Then it will send the code to the repeater.  

3.3.3 One Touch Call/Menu 
One Touch Call/Menu allows user to make calls or access menu directly. By pressing a shortcut key, the 

user can make calls or send message to the preset contact, or access the preset menu directly.  

 One Touch Call allows user to make a call quickly.  

 One Touch Menu allows user to access the preset menu quick to enable or disable a certain feature.  

Note 
When the radio is killed or in emergency mode, it will not respond to One Touch Call/Menu feature.  

One Touch Call 

One Touch Call allows user or dealer to associate the contact list with this feature, and then associate 

the programmable keys with the physical keys. User can press the preset physical key to make calls or 

send messages quickly without further operations, providing easy and convenient operation experience.  

One Touch Menu 

One Touch Menu allows user to access the feature menus quickly without affecting the feature 

operations. During operation of One Touch Menu, the radio display and operation result are the same as 

that of menu operation.  

3.3.4 Encrypt 
Encrypt provides end-to-end encryption for communication (including voice and data) on digital channels. 

This feature can prevent other radios except for the source and target radios from reading the data or 

receiving the voice communication, ensuring the communication security.  

The Company provides the following encryption mechanisms:  

 Full Encrypt  

XPT system supports voice and data encryption via Full Encrypt-Hytera. Full Encrypt-Hytera is an 

encryption method launched by the Company. It employs the self-developed technology and 

algorithm of the Company for encryption.  

XPT system only supports Full Encrypt-Hytera. No matter whether “Full Encrypt-DMRA” or “Full 

Encrypt-Hytera” is selected in “Feature Control”, the radio will encrypt the services using Full 

Encrypt-Hytera mechanism after it switches to XPT mode.  

 Basic Encrypt also employs the self-developed encryption technology of the Company.  
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Note 
The encryption mechanisms of the radios involved in the same call must be consistent (Full Encrypt 

or Basic Encrypt only). If the radios use different mechanisms (for example, the source radio uses 

Full Encrypt while the target radio uses Basic Encrypt), the call cannot be established properly.  

Basic Encrypt 

Basic Encrypt can prevent the voice or data services from being eavesdropped or accessed 

unintentionally by other parties. It has the following features:  

 User can use 40-bit, 128-bit or 256-bit (10, 32 and 64 characters respectively) keys for encryption.  

Basic Encrypt does not employ the complex encryption algorithm (such as AES and ARC4) as Full 

Encrypt. It just provides more types of key value. The radios can use three types of key with a value 

of up to 256-bit for encryption to ensure the communication security.  

 Basic Encrypt transforms the voice or data using simple mathematical algorithm.  

Basic Encrypt applies simple algorithm based on the encryption key value to encrypt the voice or 

data.  

Voice encrypted with this mechanism has the same system access time with unencrypted voice since no 

encryption parameter is required to be sent.  

Note 
The key plays an important role in Basic Encrypt. The radios using similar keys can communicate 

with each other with clear voice. When configuring the keys, user should make sure that the key is at 

least 5-bit different from other keys after the key is converted into binary number. Otherwise, a 

warning will be given. However, user can still save this key and program it to the radio.  

Full Encrypt  

Full Encrypt employs more secure and reliable encryption mechanism and encryption algorithm to 

ensure the communication security. It has the following features:  

 User can use 40-bit, 128-bit or 256-bit keys for encryption.  

 Full Encrypt transforms the voice or data using advanced encryption algorithm.  

 When the key is 40-bit, Full Encrypt employs ARC4 algorithm to generate a key stream and 

transforms the voice or data using the key stream.  

 When the key is 128-bit or 256-bit, Full Encrypt employs AES algorithm to generate a key stream 

and transforms the voice or data using the key stream.  
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 Full Encrypt provides different key streams to each voice super frames and data packs even if the 

keys are the same, to prevent the attackers from grasping the voice or data over the air to decode the 

key.  

During voice and data transfer, Full Encrypt requires an extra header to transfer the encryption 

parameters, which will delay the system access time for about 60 ms. Meanwhile, Full Encrypt embeds 

certain encrypted synchronization information into the voice super frames, which will increase the 

system later access time. The embedding position and method of the voice super frames of Full 

Encrypt-Hytera is decided by the technology of the Company. Therefore, radios using Full 

Encrypt-Hytera cannot communicate with radios using other encryption methods. They can only 

communicate with radios using Full Encrypt-Hytera.  

Random Key Encrypt 

Random Key Encrypt is used to encrypt the transmitted voice and data. With Random Key Encrypt 

enabled, the radio will randomly select a key in the key list for encryption during transmitting. In such 

case, the receiving radio must enable MultiKey Decrypt feature to decrypt the received voice and data 

properly.  

MultiKey Decrypt 

MultiKey Decrypt allows the radio to decrypt the received voice and data using multiple keys. When 

MultiKey Decrypt is enabled and the radio is associated with the preset key list, the radio will use all keys 

in the key list for decryption. After receiving the encrypted voice and data, the radio will use the matched 

keys in the key list to decrypt the encrypted voice and data.  

MultiKey Decrypt allows a radio to receive and decrypt the voice and data from multiple radios using 

different keys. For example, Radio A uses Key1 to encrypt the voice while Radio B uses Key2 to encrypt 

the data. If Key1 and Key2 are included in the key list of Radio C, Radio C can receive and decrypt the 

encrypted voice and data from Radio A and B. MultiKey Decrypt is suitable and important for systems 

with high requirements on information security.  

3.3.5 VOX 
VOX allows user to trigger the voice transmission by speaking directly without holding down the PTT 

key.  

For certain special users such as maintenance and aerial personnel, it is inconvenient for them to press 

PTT to talk. They need a simple and convenient way to communicate with others.  

With VOX feature, these special users can trigger the voice transmission by speaking directly to improve 

work efficiency.  

VOX can also improve the daily communication efficiency. With the corresponding accessories, user can 
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equip the radio on waist or shoulder without holding it on hand. In such case, the user can have 

communication conveniently and efficiently.  

3.3.6 Voice Notify 
Voice Notify is used to give voice notification about feature or operation for better user experience. For 

example, a radio plays the channel number/alias after channel switching. This feature supports channel 

switching, zone switching, menu entry, feature enable/disable through shortcut key. 

This feature is applicable to mobile and portable radios. Radios except PD98X only supports voice 

notification for channel switching and zone switching. The notification content can be flexibly configured. 

Radios include voice notify files by default factory setting. Users can also record self-defined files. The 

self-defined files need to be imported into a radio through the voice tool, and then be associated with 

features and operations via CPS. For details, please refer to DMR Radio Voice Tool Operation Guide. 

3.3.7 TF Recorder 
The recorder feature is applicable to PD98X. 

The PD98X has self-developed recorder which supports call record and live record. The recorder of 

PD98X is paid feature. Users can play and manage record files in the radio. 

 Record files are saved in the Micro SD Card. The Micro SD Card must be installed before recording. 

 When call record is enabled, the radio automatically records calls. For live record, users need to 

manually start, stop and save recording in live record interface of the radio. 

 If the storage of the Micro SD card is full, the radio can continue recording. New record files will 

overwrite old ones starting from the earliest saved files. 

 During live recording, the radio neither give alert tone, nor respond VOX and talk around key. The 

recording can be interrupted by call and emergency service. 

 Users can enable or disable call record feature, play and manage record files in the Micro SD Card. 

Hytera provides DMR Record Manager to help users manage record files of multiple radios. 

3.3.8 Interference Detection 
Repeater is the core device of XPT system. If the uplink frequency or downlink frequency of the repeater 

is interfered, the communication will be adversely affected. Therefore, the interference of uplink 

frequency and downlink frequency must be detected and processed accordingly.  

Uplink Frequency 

The channel resource of XPT system is shared by switching the repeaters. If the uplink frequency of the 

free repeater is interfered, the radio under this free repeater will not be able to communicate via this 

repeater properly. To solve this problem, XPT system will assign other repeaters as the new free 
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repeater when the interference of uplink frequency of the free repeater is detected, and inform the radios 

to switch to the new free repeater for proper communication.  

Downlink Frequency 

Mobile radios and third party device can detect whether there is a carrier in the downlink frequency of the 

repeater. After detection, mobile radios and third party device can report the detection result to the 

repeater via the pins. If a carrier is detected and the repeater is not transmitting, it indicates the presence 

of interference. If the interference is detected in any slot of the downlink frequency, the whole downlink 

frequency is interfered.  

 If current frequency is interfered, the repeater will stop repeating the services.  

 If current frequency is not interfered, the repeater will keep on repeating the services. 

3.3.9 Radio Lock 
When the read password or write password is configured via CPS and Radio Lock feature is enabled, 

the radio will be locked if the user enters the wrong read or write password over the preset times. In such 

case, an authorization for unlocking the radio is required to restore the radio to proper operation.  

3.3.10 Horn & Lights  
With Horn & Lights enabled, the mobile radio will alarm via the external alarm devices (speaker or light) if 

no key operation is made within the specified period after the mobile radio receives an emergency alert, 

a call alert or a private call. This feature is helpful for notifying the absent user.  

3.3.11 Repeater Backup 
This feature can improve stability of conventional system and ensure services can be continued timely in 

case of repeater failure. The repeater is the key device for remote wireless communication, its failure will 

directly lead to system communication interruption. With backup feature enabled, the standby repeater 

can quickly continue processing services if the operating repeater malfunctions. Thus the 

communication will not suspend for long time to ensure users’ communication work orderly. 

With this feature, users can monitor the repeater in operating status (hereinafter called as “operating 

repeater”) in real-time. If the operating repeater has exceptions and triggers major/minor alarm, it will be 

disabled. The standby repeater will automatically switch and work as the operating repeater. 

The following figure describes the backup principle. 
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Figure 2-28 Repeater Backup Principle 

 Connect the accessory jack of the operating repeater and the standby repeater with the backup 

cable. 

 When the operating repeater works normally, it outputs inactive level (low level) through PIN3. Then 

the inactive level will be input to the standby repeater through PIN12. The standby repeater keeps in 

backup status and is automatically disabled (including network connection). It only monitors the 

operating repeater status via the backup cable. 

 The operating repeater will be automatically disabled if it has exceptions and triggers major/minor 

alarm. It outputs active level (high level) through PIN3. Then the active level will be input to the 

standby repeater through PIN12. The standby repeater works as the operating repeater. 

 If the original operating repeater recovers from failure, the other repeater (original standby repeater) 

will automatically switch back to standby status. 

For details, please refer to Repeater Backup_Application Notes. 

3.3.12 Priority Interrupt  
This paid feature is used to interrupt the ongoing call to release channel for new services. This feature is 
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also used for channel management to optimize channel efficiency. This feature can only interrupt the 

voice services but not data. There are four ways of priority interrupt respectively by programmable key, 

talkback, emergency, and dispatch station. The interrupt by programmable key and talkback priority 

interrupt can only interrupt the call that the radio involved in, while the emergency can interrupt other 

calls. 

Priority Interrupt by programmable key 

This feature is used to interrupt the ongoing call. During call receiving, the radio can transmit the 

command via a programmable key to end the ongoing call. However, during SIP phone call, the radio 

can not interrupt the ongoing call. 

Talkback Priority Interrupt 

This feature is used to preempt the talk right. During call receiving, the radio can interrupt the call to 

talkback by holding down the PPT key.. 

The all call service cannot be interrupted.. 

Emergency Priority Interrupt 

This feature is used to preempt channel resources to initiate emergency call. If there is not available 

channel, the radio can interrupt an ongoing non emergency call, and initiate emergency alarm in the 

preempted channel. 

Dispatch Station Priority Interrupt 

This feature is used for dispatch station. After receiving the command of priority interrupt from the 

dispatch station, the repeater initiates the command on the timeslot adjacent to the one to be interrupted, 

and notify the radio to end current ongoing service. This feature includes two types of services, polite 

interrupt and impolite interrupt. For polite interrupt, the radio must decode the received Priority Interrupt 

command, otherwise the command will not be responded. 

Before using the Priority Interrupt feature, you must enable Priority Interrupt Encode and select the 

Priority Interrupt Type for the transmitting radio, and enable Priority Interrupt Decode in the receiving 

radio. To ensure priority interrupt reliability, you can configure a Dedicated CH for Priority Interrupt on 

transmitting and receiving radio, and corresponding repeaters.  

For details, please refer to XPT System_Application Notes. 

3.4 Emergency Alarm 
Emergency Alarm allows user to ask for help from your companion or the control center in case of 

emergency. When an Emergency system is associated to a XPT site, user can activate emergency 

alarm feature by pressing the programmed Emergency key. The emergency alarm has the highest 
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priority. If no channel is available after the emergency alarm is triggered, XPT system will forcibly 

transmit the emergency code and emergency call in Slot1 of the home repeater, so that the control 

center and corresponding personnel can receive the emergency alarm in time.  

3.4.1 Emergency Type 
XPT system provides the following emergency types. User can select any of the types as per actual 

requirements.  

 Siren Only: The radio emits siren locally.  

In this alarm type, the radio will not transmit emergency code or emergency call, but will emit sirens 

locally. With Siren Only enabled, the radio will emit loud siren locally. This type is mainly applied in 

public activity in which user needs no support.  

 Regular: The radio gives visible and audible indications during emergency state.  

User can select the Regular type for activity in which support is needed. In Regular type, the radio will 

transmit emergency code or emergency call according to the preset configurations and give visible 

and audible indications during emergency state.  

 Silent: The radio gives no indication during emergency state.  

In some special situations, the radio is not allowed to give any indication during emergency state. In 

such case, user can select Silent type. In Silent type, the radio will not give any indication during 

emergency state while the receiving radios in the system will operate normally. If the emergency 

alarm of the radio is set with alarm w/ call to follow feature, the radio will receive the calls from other 

receiving radio during emergency state. In such case, if Silent type is selected, the initiating radio of 

emergency alarm will not output the received voice. Thus the initiating radio user will be unable to 

find out the response status.  

 Silent w/ Voice: The radio gives no indication during emergency state, but will unmute its speaker 

once it receives a call.  

If radio user wants to hear the acknowledgement from other radios when using Silent alarm, user can 

select Silent w/ Voice type. In this alarm type, the radio will only output the received responding 

voices from other radios without giving any other visible or audible indications.  

 Alarm w/ Siren: The radio sends emergency alarm to the control center first and then emits siren 

locally. The radio gives visible and audible indications during emergency state.  

If a control center is available, user can select Alarm w/ Siren type. In this alarm type, the radio will 

transmit emergency code to the control center according to the preset configurations and give visible 

and audible indications during emergency state.  
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3.4.2 Emergency Mode 
XPT system provides the following emergency modes:  

 Alarm: The radio only sends emergency alarm code upon emergency activation.  

The radio only sends the emergency alarm code to inform other radios in the system of an 

emergency and asks them for help. Other radios in the system can take action according to the radio 

ID of the emergency. In this emergency mode, the radio can inform the system of emergency 

immediately, but not the actual situation of the initiating radio. Thus, particular measures cannot be 

taken by other radios.  

 Call Only: The radio makes an emergency group call to the predefined group upon emergency 

activation.  

Emergency call has the highest priority in XPT system. Other radios will end the ongoing calls to 

receive the emergency call even when the system is busy and no channel is available.  

 Alarm w/ Call: The radio sends emergency alarm and makes an emergency call upon emergency 

activation.  

The radio can make an emergency call upon emergency activation. Other radios in the system can 

receive this emergency call and be informed of the situation of the radio user in emergency. Then 

they can take particular measures to help.  

3.5 Lone Worker 
Lone Worker is used to protect the safety of radio user. User can set a period of time within which the 

radio will trigger the alarm if no key operation is made. The alarm will not be triggered if the radio user 

makes any key operation within the preset time period.  

Lone Worker feature is designed for personnel (such as police, firefighters, miners, etc.) in dangerous 

workplaces, providing higher safety protection. With Lone Worker enabled, the radio will trigger the 

emergency alarm when radio user encounters an incident and cannot operate the radio. In such case, 

other radios will be informed of the emergency and take particular measures (using Radio Check and 

Remote Monitor to confirm the situation).  

To avoid false alarm, Lone Worker Reminder Time is added. It is the time ahead of which the radio will 

remind the user that it will alarm. During Lone Worker Reminder Time, the radio will remind the user that 

it will alarm. User can make any key operation to terminal the alarm if there is no emergency.  

3.6 Man Down 
When a radio tilts by “Trig Tilt Gradient” for “Trig Entry Delay Time”, it will trigger the emergency alarm 

automatically.  
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Man Down is similar to Lone Worker. It is designed for people (such as police, firefighters, miners, etc.) 

in dangerous workplaces.  

Man Down and Lone Worker can be enabled at the same time. Man Down is more sensitive than Lone 

Worker. It can reflect the user situation in time and is not subject to time limit. The Man Down feature is 

more suitable for users in dangerous workplaces. The false alarm rate of Man Down is higher than that 

of Lone Worker due to its sensitivity.  

3.7 Roam 
Roam in XPT system is a feature that allows the XPT system to provide services to a radio after it moves 

from one XPT site to another XPT site.  

Roam is mainly applied in multi-sites system. The radio can communicate properly under communication 

coverage of different XPT site, ensuring smooth communication among multiple XPT sites.  

Note 
Roam can only be performed when the radio is idle or before the call is established. Roam in Tx, Rx 

and call hang time is not supported currently.  

Roam is performed in the following ways:  

 Passive Roam: The radio detects that the signal strength of the current XPT site is lower than the 

roam threshold or disconnects to the current XPT site when it is idle, the radio will roam to the XPT 

site with strongest signal in adjacent list or roam list, keeping it always operating under the XPT site 

with strongest signal.  

 Active Roam: The radio disconnects to the current XPT site when it is initiating a call or transferring 

data, the radio will roam to the available XPT site in adjacent list or roam list immediately, ensuring 

that the services can be initiated as soon as possible to shorten the waiting time.  

3.8 Third Party Application 
Hytera Application Development Kit (ADK) provides a series of application programming interfaces (API) 

for XPT products to help third parties to realize radio controlling and dispatching features, such as Radio 

Register Service (RRS), text message, work order, voice call, telemetry and data transfer. ADK provides 

specifications on software and hardware protocols, documentations (such as developing guide) and 

corresponding database. The Company provides different ADK for different XPT products to help third 

parties to further develop the XPT products properly:  

 PC ADK: Suitable for third parties who deploy control and dispatching services on computer or similar 

devices. Besides the protocol specification, the Company also provides C++/C# interfaces and 
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database based on Windows OS, so as to improve the efficiency of service development and product 

release. For development or solutions on non-Windows OS, refer to Peripheral Equipment ADK.  

 Peripheral Equipment ADK: Suitable for third parties who develop hardware products on portable and 

mobile devices. The hardware products can be embedded into the radio, or connected to the radio as 

an accessory. Therefore, besides the protocol specification, the Company also provides descriptions 

on physical interface of Peripheral Equipment ADK, which include the interface definitions of option 

board and accessory. Since the computer is a kind of peripheral equipment, the API defined by this 

ADK can also be used on the computer.  

 General Option Board (GOB) ADK: GOB is the general option board developed and designed solely 

by the Company. GOB allows third parties to customize user operations and expand the radio 

features without developing hardware. GOB can support services such as GPS log, voice recording 

and data encryption. Moreover, the Company provides voice recording software demo to illustrate the 

interaction between GOB and hardware. The voice recording software can record all the transmitted 

and received voice of the radio, which can be played back via the speaker. The software can record 

the voice on both analog and digital channels.  

Refer to Hytera DMR ADK Overview, Hytera DMR ADK Development Guide, Hytera DMR GOB 

Software Development User Manual, Hytera DMR Peripheral Equipment Development Guide and 

Hytera DMR Peripheral Equipment Development Overview for details.  
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4. Reliability 
4.1 System Reliability 
With fault tolerance feature, XPT system can ensure proper and reliable operation under any 

circumstance. XPT system can automatically detect most of the failures, such as physical disconnection, 

loose network card, network disconnection and switch abnormity. XPT system takes different measures 

to deal with different failures. In this way, the influences caused by these failures can be minimized, 

ensuring proper servicing of the repeater after it enters fault tolerance mode.  

 When part of repeaters in a site enter fault tolerance mode,  

the system can still operate normally, but the channel capacity will be affected. If the repeater in 

tolerance mode is the free repeater, the system will reallocate a new free repeater. If the repeater in 

tolerance mode is a data repeater, the GPS and RRS upload will not be affected when the connection 

with the third party application (such as dispatch station) is normal. Otherwise the repeater will not 

handle GPS and RRS service. 

 When a switch malfunctions, repeaters of the site enter fault tolerance mode. 

 The repeaters in a XPT site cannot connect to each other, causing the XPT site to enter the fault 

tolerance mode. In this case, each repeater in the site can only operate on two channels.  

 The radios will stay on their respective home repeaters and use the idle slot of the home repeater 

to transmit and receive services.  

The repeaters cannot broadcast information to each other due to abnormal network. The 

repeaters cannot lead the target radios on different frequencies to the correct channel for 

receiving calls after the source radio initiates a call. Therefore, the radios on different frequencies 

cannot communicate with each other.  

 The router malfunctions and causes the disconnection of communication between sites. 

 The communication between XPT sites cannot be realized and cause the XPT system to become 

a single site system. A XPT site works as a XPT system. 

 Radios belonged to different XPT sites cannot communicate. 

After recovered from failure, the repeater can work normally.  

4.2 Hardware Reliability 
 The repeaters can make backup of each other while the power supply of the repeater can be used 

with UPS power supply, thus realizing the redundancy and backup functions. In this way, the XPT 

system can still operate properly even if certain hardware malfunctions.  
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 The hardware module of XPT product is designed according to industrial standard and complies with 

international test standard, guaranteeing long-term stability and reliability.  

 The fan of the repeater will start automatically in case of overheating, maintaining an appropriate 

temperature.  

4.3 Software Reliability 
The strong fault-tolerant capability of the system software can prevent the system from crash when the 

software malfunctions. Besides the fault tolerance function, the fault-tolerant capability of XPT system 

includes the following aspects:  

 Distributed Trunking System 

XPT system is a distributed trunking system solution without a control center. Therefore, the system 

will not crash and can still process basic voice and data services even when the software 

malfunctions. Moreover, the load-balancing capability of XPT system can balance the call request to 

each repeater, so as to avoid overloading.  

 Task Monitoring  

During XPT system operation, user can monitor the operating status of XPT repeaters via XNMS. 

When a XPT repeater malfunctions, XNMS will give a warning and send the report to the 

administrator, reminding the administrator to deal with the situation.  

 Work Log  

The system can record the operation condition and store it in the work log, which helps locate the 

errors and restore the system to normal operation.  
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5. Specifications 
5.1 System Performance 
One XPT single-site system can support up to eight voice repeaters and eight data repeaters. 

Theoretically, it can support 16 voice channels and 16 data channels, which is far more than traditional 

digital conventional communication system. Each XPT single-site system can support up to 1200 radios 

and 245 groups (including 240 general groups and five emergency groups) for digital communication.  

One XPT multi-sites trunking system can support up to eight sites.  

5.2 Base Station 
Item Specifications 

Operating Frequency 

 UHF1: 400–470 MHz  

 UHF2：450MHz～527MHz 

 UHF3：350MHz～400MHz 

 UHF5：806 MHz～941 MHz 

 UHFt：380 MHz～430 MHz 

 VHF：136MHz～174MHz 

 VHF3：210 MHz～270 MHz 

Max. Power Consumption ≤180 W/carrier 

Operating Temperature -30℃ to +60℃ 

Storage Temperature  -40℃ to +85℃ 

Relative Humidity 
 Normal: 20% to 75% RH 

 Extreme: 5% to 95% RH 

Dimensions (W x D x H) 

 2-carrier: 600 mm x 600 mm x 675 mm (13U) 

 4-carrier: 600 mm x 600 mm x 1750 mm (37U) 

 8-carrier: 600 mm x 600 mm x 1750 mm (37U) 

Weight 

 2-carrier ≤ 110 kg  

 4-carrier ≤ 200 kg 

 8-carrier ≤ 400 kg 

Receiver  
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Static Sensitivity -118 dBm@BER ≤ 5% 

Max. Valid Rx Level -10 dBm (BER ≤ 0.01%) 

Blocking ≥ 84 dB@±1 M/2 M/5 M/10 MHz  

Co-channel Rejection  ≥ -12 dB 

Adjacent Channel 

Selectivity 
≥ 60 dB 

Intermodulation Response 

Rejection 
≥ 70 dB 

Spurious Emission  
 9.00 kHz–1.00 GHz: ≤ -57 dBm@100 kHz 

 1.00 GHz–12.75 GHz: ≤ -47 dBm@1.0 MHz 

Transmitter  

Tx Power Repeater ≤ 50 W; Antenna connector ≤ 14 W 

Tx Power Range 5–50 W 

Available Bandwidth  ≤ 8.5 kHz@99% of Tx Power 

Modulation Accuracy  ≤ 5% 

Frequency Offset  ±200 Hz 

Intermodulation 

Attenuation  
≤ -70 dB 

Adjacent Channel Power 

Rejection (ACPR)  

 Normal ≥ 60 dB@12.5 kHz 

 Extreme ≥ 50 dB@12.5 kHz 

Spurious Emission  
 9.00 kHz–1.00 GHz: < -36 dBm@sending, < -57 dBm@standby 

 1.00 GHz–4.00 GHz: < -30 dBm@sending, < -47 dBm@standby 

Reliability  

Mean Time between 

Failures (MTBF)  
100,000 hours 

Mean Time to Repair 

(MTTR)  
30 minutes 
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Table 5-1 Base Station Specifications 

5.3 Data Link 
Item Description  Reference Value 

Delay  
Duration of unidirectional 

transmission of data packet 
＜30 ms 

Jitter  

Duration change of 

unidirectional transmission of 

data packet 

＜60 ms 

Packet Loss  
Packet loss rate during data 

packet transmission  
≤ 1x10-3 

Figure 5-2 Data Link Specifications 

5.4 Environment  
XPT system conforms to the following standards:  

 GB 2423.1-1989 

 GB 2423.2-1989 

 GB 2423.4-1993 

 GB 2423.22-1987 

 ETS 300 019-2003 

 NEBS GR-63-core 

5.4.1 Storage Environment  
Climate 

Temperature  
Base Station: -30℃ to +85℃ 

MSO: 0℃ to 45℃ 

Temperature Variation Rate  ≤ 1℃/min 

Relative Humidity 
Base Station: 10% to 95% 

MSO: 10% to 90% 

Elevation ≤ 2000 m 

Solar Radiation ≤ 1120 W/s² 

Thermal Radiation  ≤ 600 W/s² 
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Wind Velocity  ≤ 30 m/s 

Waterproof Requirements  

The device must be kept as instructed below:  

 Keep the product in doors.  

 Keep the ground clean and dry. Make sure no water penetrates into the package case.  

 Keep the device from water sources, such as hydrant, air conditioner, etc.  

If the product has to be stored in the open air, the following requirements must be met:  

 The package case must be undamaged and in good condition.  

 Take necessary measures to prevent penetration by rain water.  

 Keep the package case from accumulated water.  

 Keep the package case from direct sunlight.  

Biotic Environment  

 Avoid the growth of animalcules, such as fungi and mildew.  

 Avoid entry of rodents, such as mice.  

Air Quality  

Avoid ingress of explosive, electroconductive, magnetoconductive and corrosive dust.  

Make sure that the concentration of mechanically and chemically active substances complies with the 

requirements listed in Mechanically Active Substance  and Content .  

Mechanical Stress  

Sine Vibration  Displacement  ≤ 7.0mm / 

Acceleration  / / ≤ 20.0 m/s² 

Frequency Range / 2–9 Hz  9–200 Hz 

Unsteady Shock  

Shock Response 

Spectrum II  
≤ 250 m/s² / 

Static Load  ≤ 5 kPa / 

Note 

 A Shock Response Spectrum (SRS) is a graphical representation which shows the peak 

acceleration response in presence of specified shock. Shock Response Spectrum II indicates 

that the duration of half-sine SRS is 6 ms.  

 A Static Load is a non-varying force exerted on the regularly packed device.  
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Table 5-3 Storage Environment Specifications 

 

Mechanically Active 
Substance  Unit Content  

Floating Dust  mg/m³ ≤ 5.00 

Precipitable Dust  mg/m²·h ≤ 20.0 

Sand mg/m³ ≤ 300 

Table 5-4 Mechanically Active Substance Concentration of Storage Environment 

Note 
 Diameter of floating dust: ≤ 75 μm  

 Diameter of precipitable dust: 75 μm to 150 μm  

 Diameter of sand: 150 μm to 1000 μm  

 

Chemically Active Substance  Unit Content  

SO2 mg/m³ ≤ 0.30 

H2S mg/m³ ≤ 0.10 

NO2 mg/m³ ≤ 0.50 

NH3 mg/m³ ≤ 1.00 

Cl2 mg/m³ ≤ 0.10 

HCl  mg/m³ ≤ 0.10 

HF mg/m³ ≤ 0.01 

O3 mg/m³ ≤ 0.05 

Table 5-5 Chemically Active Substance Concentration of Storage Environment 

5.4.2 Transportation Environment 
Climate 

Temperature  -30 to +60℃ 

Temperature Variation Rate  ≤ 1℃/min 

Relative Humidity 10% to 95% 

Solar Radiation ≤ 1120 W/s2 
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Thermal Radiation  ≤ 600 W/s2 

Wind Velocity  ≤ 30 m/s 

Mechanical Stress  

Sine Vibration  Displacement  ≤ 7.5 mm / / 

Acceleration  / / ≤ 20.0 m/s2 ≤ 40.0 m/s2 

Frequency Range / 2–9 Hz  9–200 Hz 200–500 Hz 

Random Vibration  

Acceleration 

Spectral Density  
10 m²/s³ 3 m²/s³ 1 m²/s³ 

Frequency Range 2–9 Hz 9–200 Hz 200–500 Hz 

Unsteady Shock  

Shock Response 

Spectrum II  
≤ 300 m/s2 

Static Load  ≤ 10 kPa 

Waterproof Requirements  

The package case must be undamaged and in good condition.  

Take necessary measures to prevent penetration into the package case by rain water.  

Keep the transportation tool free from accumulated water.  

Table 5-6 Transportation Environment Specifications 

5.4.3 Operating Environment  
Climate 

Temperature  
Base Station: -30℃ to +60℃ 

MSO: 0℃ to +45℃ 

Temperature 

Variation Rate  
≤ 3℃/min 

Relative Humidity 
Base Station: 5% to 95%RH 

MSO: 10% to 90%RH 

Elevation ≤ 2000 m 

Solar Radiation ≤ 700 W/s2 

Thermal ≤ 600 W/s2 
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Radiation  

Wind Velocity  ≤ 5 m/s 

Air Quality  

Avoid ingress of explosive, electroconductive, magnetoconductive and corrosive dust.  

Make sure that the concentration of mechanically and chemically active substances complies with the 

requirements listed in Mechanically Active Substance and Content .  

Mechanical Stress  

Sine Vibration  Displacement  ≤ 3.5 mm / 

Acceleration  / / ≤ 10.0 m/s2 

Frequency 

Range 
/ 2–9 Hz  9–200 Hz 

Unsteady Shock  

Shock 

Response 

Spectrum II  

≤ 100 m/s2 

Static Load  ≤ 0 kPa 

Table 5-7 Base Station Operating Environment Specifications 

Note 
The temperature and humidity should be measured at least 1.5 m above the ground and 0.4 m from 

the front side of the cabinet, which is not attached with protection boards.  

 

Mechanically Active Substance  Unit Content  

Dust Particle  Grain/m³ ≤ 3×104 (no visible dust on the desk in 3 days)  

Table 5-8 Mechanically Active Substance Concentration of Operating Environment 

Note 
Diameter of dust particle: ≥ 5 μm  

 

Chemically Active Substance  Unit Content  

SO2 mg/m³ ≤ 0.20 

H2S mg/m³ ≤ 0.006 



Specifications Product Description 

 

40 

 

Chemically Active Substance  Unit Content  

NH3 mg/m³ ≤ 0.05 

Cl2 mg/m³ ≤ 0.01 

Table 5-9 Chemically Active Substance Concentration of Operating Environment 

 

Climate 

Temperature  0 to 40℃ 

Temperature Variation Rate  ≤ 3℃/min 

Relative Humidity 5% to 100%RH 

Altitude ≤ 2000 m 

Solar Radiation ≤ 700 W/s2 

Thermal Radiation  ≤ 600 W/s2 

Wind Velocity  BBU ≤ 1 m/s 

Table 5-10 MSO Operating Environment Specifications  

Note 

The temperature and humidity should be measured at least 1.5 m above the ground and 0.4 m from 

the front side of the cabinet, which is not attached with protection boards.  
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6. Tools and Documentations 
This chapter mainly introduces the supporting documentations and tools provided by the Company.  

6.1 Documentation List 
The Company has already released the following XPT supporting documentations:  

Documentation Type Documentation List 

White Paper XPT System White Paper 

Application Notes  XPT System Application Notes  

Feature List DMR Conventional Radio_Feature List 

Release Notes DMR Conventional Radio_Release Notes 

HDAP ADK Development 

Document 

FAQ document: 

Hytera DMR ADK FAQ 

 

PC ADK documents: 

Hytera DMR ADK Development Guide 

Hytera DMR ADK Overview 

Hytera UART to IP Application Notes 

Hytera DMR Application Protocol Specification 

Hytera Repeater E2EE Interface Specification 

Hytera DMR Application Programming Interface(For C#) 

Hytera DMR Application Programming Interface 

 

Peripheral Equipment ADK documents: 

Hytera DMR Peripheral Equipment Development Overview 

Hytera DMR Peripheral Equipment Development Guide 

Hytera DMR Peripheral Equipment Protocol Specification 

Hytera DMR MMP10 Interface and MAP26 Interface Specification 

Hytera DMR Option Board Interface Specification 

Hytera DMR Portable Accessory Interfaces Definition 
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Documentation Type Documentation List 

Guidance on USB-to-UART Conversion for MD78X(G) 

Hytera DMR USB Controller Programming Reference 

Hytera OB Update Interface Programming Reference 

Table 6-1 XPT System Documentation List 

Contact us or the local dealer to acquire these documents.  

6.2 CPS 
Customer Programming Software (CPS) is used to program the XPT products. User can program the 

radios or repeaters as per actual requirements. Moreover, user can generate the power-on/off animation 

and language package via CPS. CPS of the Company can program all kinds of XPT products, including 

portable radios, mobile radios and repeaters.  

This chapter mainly gives the brief introduction of CPS to help user to achieve better programming. 

Refer to Help file of CPS for details.  

 

Figure 6-1 Main Interface of CPS 

No. Description  

1 Menu Bar. Access the appropriate menu.  
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No. Description  

2 
Toolbar. Implement an operation by clicking the appropriate icon. When you hover 

over an icon, its function will be displayed.  

3 
Show the name of page that is being edited. Click the tag to access the corresponding 

interface when you have opened multiple interfaces.  

4 

Show the configuration list of the radio configuration file. You can click an item to 

access the corresponding interface; also, you can access the corresponding interface 

by selecting the option under “Edit” menu.  

5 Configuration interface.  

6 CPS Help. Show the description of the current parameter.  

7 Show the operation status, radio model, frequency and current time.  

Figure 6-2 Descriptions on Main Interface of CPS 

6.3 NMS 
Network Management System (NMS) is mainly used to manage the XPT trunking system. XNMS has 

the following functions:  

 Security Management  

NMS can authenticate the validity and authority of the users, preventing illegal user from modifying or 

deleting system devices or parameters which may cause system failure.  

 Device Management 

NMS provides system topology for user to query and configure the system parameters including 

system global parameter, base station global parameter and repeater parameter. Moreover, XNMS 

can monitor and manage the channels, and display the basic information of the devices, such as 

online status, radio ID, radio alias, repeater IP, repeater type, channel type, operating status and 

firmware version.  

 Diagnose and Alarm 

NMS can remotely monitor the operating status of the repeater, so as to find out the problems during 

communication and take corresponding measures to keep the repeater operating properly.  

 Data and Statistics 

NMS allows user to query the service logs of a base station or the whole system and export the 

queried data as a report.  
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6.4 Voice Tool 
Voice Tool allows user to customize the voice type of the channel broadcast for the portable radio or 

mobile radio. Voice Tool helps user to convert the defined audio files to the audio data that the radio 

supports, in order to make the channel broadcast of the radio more flexible and expandable.  

6.5 Record Manager 
Record Manager is used to manage the record files of PD98X. Although PD98X can manage record files 

through its menu, it can only manage files in its own Mircro SD Card low efficiently. This tool helps you 

manage record files of one or more radios on the PC. With this tool, you can know the talking content 

during files playing. Besides, it supports searching for files by private call ID or group call ID to help users 

find needed file quickly. 

6.6 OTAP Tool 
The OTAP tool is used to program radios remotely, which is very convenient for modifying the radio 

configuration when a radio is in use. The tool mainly manages radio configuration including zone, XPT 

personality, contact, RX group, system voice channel, system data channel, site voice list, site data list, 

XPT emergency and roam list. 

For the OTAP working principle, please refer to 3.2.8Over the Air Programming. 

6.7 Remote Upgrade Kit 
User can upgrade the repeater remotely using remote upgrade kit. Generally, the repeaters are installed 

in places such as high hills. In such case, it takes a lot of time and man powers to upgrade the repeaters. 

Remote Upgrade feature allows user to upgrade the repeaters via IP network, with no need to upgrade 

on site, thus improving the upgrade efficiency.  

The following conditions must be satisfied before upgrading the repeater using remote upgrade kit:  

 Before deployment, the repeater must be enabled with Remote Upgrade feature via CPS.  

 After deployment, the repeater must be connected to the network and can be accessed by remote 

upgrade kit via the network.  
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A Abbreviations 
Abbr. Full Name 

ADK Application Development Kit 

DMR Digital Mobile Radio 

GPS Global Positioning System 

OTAP Over The Air Programming 

PSTN Public Switched Telephone Network 

PTT Push To Talk 

RRS Radio Register Service 

VoIP Voice over Internet Protocol 

XPT Extended Pseudo Trunk 
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