
Our solution in detail
For the mobile radio system in the Marmaray project, we implemented an individually tailored 
ACCESSNET-T IP network. For a continuous mobile radio supply, we installed two base stations inside 
the railroad tunnels, 27 base stations above ground as well as eleven indoor base stations for 
supplying the railroad stations. Due to varied redundancy functions, the TETRA mobile radio system 
is perfectly secured against breakdowns. Even under extreme conditions, such as the breakdown of 
entire locations, the entire mobile radio system continues to remain reachable and the performance 
is maintained.

The individual trains are directly connected with the mobile radio system using onboard units 
(OBRUs). A total of 110 of these OBRUs from ErvoCom are used for voice communication and transmit 
all types of different pieces of information in the Marmaray project via our TETRA mobile radio 
system. Extensive applications offer varied and user-friendly functions. The integrated network 
management enables a central and convenient network monitoring as well as fast fault diagnostics 
and remedy from the workplace. The "Radio Ground Server" application enables an upload of 
diagnostic messages to the maintenance management system using SDS messages. An external train 
dispatcher system with integrated voice recorder from Thales Deutschland ("Norumat") is used by our 
TETRA mobile radio system for effective data transmission. Own and external applications are 
efficiently integrated via our multifunctional ACAPI interface.

Highlights of our solution
• Very flexible, individually tailored TETRA mobile radio system

• High redundancies of the system components for maximum reliability

• Extensive functions through integration of various applications

• Simple integration of external applications using our multifunctional ACAPI interface

Our TETRA mobile radio system supports the classic personal mobile radio as well as the disposition 

mobile radio, i.e. the communication between trains and control centers. Additional features of our 

system are the automatic login and logout of the individual trains to and from the system, the 

passenger emergency call from the train as well as the automatic transmission of diagnostic 

messages of the trains to the central control.

Our TETRA mobile radio system masters the special requirements imposed by the boundary 

conditions of the project without any problems. Roughly one-third of the entire railroad line is 

supplied with mobile radio underground without any restrictions. Comprehensive reliability, high 

flexibility as well as a minimum bandwidth demand also distinguishes our solution. 
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Background
Kazakhstan TemirZholy (NC KTZ), the largest national railway operator in Kazakhstan, provides 68% of 

freight and passenger traffic, covering 57% market share of the country. KTZ manages 18,800 

kilometers of rail network, including some international lines that act as a transit in the trade 

between China and Europe. 

To meet the growing business demand, KZT decided to modernize its system, especially its rail 

signaling system, ETCS LEVEL 2. KTZ was asked to improve the system's operation efficiency.

User
Kazakhstan TemirZholy, Kazakhstan

Market segment
Railway

Project time
2012-2015

Products
Hytera TETRA ACCESSNET-T IP System
DIB-500 Base Station
PT580H Portable Radio
MT680 Mobile Radio

TETRA Solution for Kazakhstan Railway
Hytera Provides Reliable TETRA Communication for 
Kazakhstan National Railway

Challenge
The European Train Control System (ETCS) is a signaling, controlling and train protection system 

currently used by European railways. Its Level 2 is a digital radio-based system. 

GSM-R communications technology was the first choice for ETCS Level 2. However, Due to a lack of 

spectrum availability and its high cost, finally a TETRA solution was selected as a signaling data bearer 

by KZT.

Hytera TETRA is quite different from the current technology, GSM-R & ETCS, therefore all 

modifications need to be tested, tailored and verified to interface with the signaling provider. 

PT580H
MT680

ACCESSNET-T IP 

DIB-500
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Since 2012,Hytera has worked with Kazakhstan's national railways company to continuously deploy 

KTZ TETRA network to support a rail signaling solution based on ETCS in the following three railway 

lines: 

--Kandyagash – Nikaltau, 150KM
--Кызылорда - Шиели(Kyzylorda-shieli),180KM
--Хромтау – Айтикеби( Khromtau-aiteke),600KM

The Hytera TETRA solution used for voice communications and data applications, including train 

signaling and telemetry data of trains, increasingly help optimize KTZ's freight and passenger 

operations. 

--Totally 48 Base Stations with a minimum capacity of 2 transceivers were deployed by KTZ. These 

Base Stations are directly connected over IP backbone and all switching task for voice and data are 

implemented by centralized architecture at 4 separated regional points. 900+ TETRA terminals make 

train staff's operation more efficient and safer.

--The Network Management System (NMS) is available with a wide range of software, such as Voice 

and Data Management and a comprehensive Network Management tool, including subscriber 

management and network performance statistics.

--Redundancy features ensure continuous radio operation. Redundancy of controller, transceivers 

and power, with fallback operation of the base stations, assures voice and data communication when 

the network fails..

Highlight
1. The first ETCS Level 2 over TETRA network

All train movements data, such as speed and route, are transmitted to the vehicle continuously via 

Hytera TETRA system, which will improve the safety, reliability and efficiency of both passenger and 

freight trains.

2. Advanced network architecture

Redundancy of controller, transceivers and power increase the reliability of the local site. Also Reliable 

and fault tolerant systems at separated centralized point help KTZ ensure running safety. 

3. Leading project implementation 

Hytera has abundant experience in providing smart transportation systems for railway operators 

across Kazakh and worldwide. It has successful and tailored many solutions to meet challenging 

requirement raised by customers. 

Solution
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Background
Being the largest Turkish city on the Mediterranean coast, Antalya attracts millions of tourists and 

witnesses numerous important activities every year. Right after successfully holding G20 Summit in 

2015, Antalya started the preparation for the Expo in 2016.

To Expo Committee, it was their priority to make travel convenient for global visitors. However, as one 

of the most important public transportations, the Light Rail system can only reach the city center. It 

was necessary and urgent to extend the line to Expo Site as well as the airport. 

Antalya ULAŞIM (meaning Transportation inTurkish) was in charge of the extension-line project. 

Realizing the significance of communication, they required advanced and reliable wireless 

communication solution in a short time.

User
Antalya Tramvay,Turkey 

Market segment
Light Rail

Project time
2016

Products
Hytera TETRA ACCESSNET-T IP System
DIB-R5 Base Station
PT580H Portable Radio

Apart from the tight schedule, customers faced a series of challenges.

1. Various radios were used in the old and the extension line, which made it difficult to ensure the 

     inter-operation between the system and terminals.

2. Not only voice communication but also extensive applications (eg. customized light rail AVL 

     application) are needed to be integrated in the same system.

3. Because of the continuous operation in the daytime, any modification of the system can be done 

     only at night. As a result of limited set-up time, rapid and smooth replacement solution was required.   

4. The extension line passed through many suburban areas, suffering from the insufficiency of city 

     infrastructure. The lack of fiber-optic link made it extremely difficult to connect different sites, 

     which was very important for the field test and operation on the early stage. 

Challenge

Extend to Expo and Beyond
Hytera Offers TETRA Solution to Light Rail in Antalya, Turkey
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