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1 Overview 

1.1 Background 

The Government of Sri Lanka intends to improve the railway system in Sri Lanka, especially in the Western 

Province, including the Colombo Metropolitan Region (CMR). The government aims to substantially increase 

the share of railway in the overall passenger and freight traffic. 

The Ministry of Transport and Civil Aviation, with the financial support from Asian Development Bank (ADB), 

has formed a project named 'Colombo Suburban Railway Project' in order to manage the Feasibility Studies 

and to implement the development interventions that were identified by the studies. 

The project will improve the capacity and operating speed of the railway network in the CMR by modernizing 

and upgrading track, signalling and telecommunication infrastructure and potentially electrifying the suburban 

railway lines. The project will also support procurement of fast and modern commuter trains and 

modernization of rolling stock maintenance facilities, construct and upgrade railway tracks, install new 

signalling and telecommunication and upgrade railway stations to provide improved intermodal connectivity 

with other modes of public transport and through park-and-ride facilities at selected stations. The project will 

increase the capacity and attractiveness of the railway system, thus increasing its market share and reducing 

road congestion by shifting passengers to rail transport. 

1.2 Structure of the Schedule of Requirements (SOR) 

The document provides the context for which this bidding document for the railways operational features, 

user equipment and services provided by a Long Term Evolution (LTE)was issued and the detailed 

requirements according to the following categories: 

o Business 

o Functional/Technical 

o Operational 

o Implementation 

o Training& Documentation 

o Project Management 

o Maintenance Support  

The intended audience of this document are the respondents to these Bidding Documents. 

1.3 Project Objectives 

The main objective is to provide a new Island-wide Radio Telecommunication System based to MCPTT 

(Mission Critical Push-to-Talk) over LTE technology which covers the entire railway network,all the stations, 

trains, level crossings and SLR Maintenance and Security Units in the three operating divisions: Colombo, 

Nawalapitiya and Anuradhapura.  

The design of the Radio Telecommunication System shall fulfil current and future requirements of railway 

operations in Sri Lanka Railways (SLR) for the next 20 years. The System shall cover all the radio telecom 

features and services in voice and data and associated user devices of a modern and future-ready railway 

operations environment. 

The Radio Telecommunication System including Fixed IP Telephones and Mobile User Equipment shall 

meet or exceed the minimum requirements listed in Sections 4 and 5. 

The following components that are necessary in a Mission-Critical LTE Network are shown in the following 

Figure: 
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Railway ï Oriented MCPTT over LTE Network Diagram. 

¶ User Equipment (UE) 

o VhR 

Vehicle Radios can be installed in road vehicles used by railway staff 

o CR 

Cab Radios are the train mounted radio modems that act as the interface to the LTE network 

or on-board train systems. 

o DMI 

The Driver Machine Interface provides a GUI for drivers to communicate. The DMI may utilize 

a customizable touch screen to provide drivers with a selection of frequently used text 

messages or calls (e.g. calls to Train Control or Depot Master). Different DMI versions could 

be offered. 

o GPH/OPH 

Handheld devices in mission-critical LTE systems come in two distinct types: General 

Purpose Handhelds (GPH), which largely resemble a mobile phone, and the highly 

ruggedized Operational Purpose Handhelds (OPH), which are designed for frontline users. 

Both devices are capable of group and point to point calls, and may be capable of sending 

text messages, video, or other data depending on the model of UE. 

¶ E-UTRAN 

The evolved UMTS Terrestrial Radio Access Network handles the air interface aspects of the 

LTE system, from the UE to the Evolved Packet Core(EPC). 

o RRU 

The radio Remote Unit is the radio transceiver that transforms the information sent by the 

BBU via optic fiber into RF streams to be transmitted by the antenna system, and vice versa. 

The RRU is located in close proximity to the antenna system, as losses over the connecting 

wires can weaken the power of the system. 

o BBU 
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The Baseband Unit is responsible for communicating through the physical interface with the 

RRU, and may coordinate several RRUs (implementing cell handover). As the BBU can 

communicate via optical fiber, it can be located in equipment rooms, up to 20 km from the 

tower. 

o Antenna system 

The antenna system is responsible for the RF transceiver functions of the E-UTRAN. 

Combined with the RRU and BBU, the Antenna system forms the evolved Node B (e  

NodeB). 

¶ EPC 

IP based EPC (Evolved Packet Core) is developed from the packet switching architecture of 

GPRS. 

o EPC ï Unicast  Delivery 

The EPC logical functions that allow for data delivery in a Unicast (point-to-point mode). 

 

o MME 

The Mobile Management Entity is responsible for ensuring the mobility of the UEs through the 

network, and establishes network sessions. It also tracks UEs throughout the network and 

transmits signaling messages (e.g. security or data stream management issues). 

o HSS 

The Home Subscriber Server handles the authentication of UEs. Combined with the PCRF, it 

is responsible for the handling of authenticated roaming UEs. 

o P-GW 

The Packet Data Network Gateway (P-GW) acts as the interface point between the Evolved 

Packet Core and IP networks such as IMS, or the Internet. It allocates IP addresses, offers 

QOS support. 

o S-GW 

The Serving Gateway routes and forwards packets from the eNodeB to one or more P-GWs. 

The S-GW also serves as an anchor point for UEs during handover between eNodeBs. The 

MME and S-GW combine to perform functions analogous to the previous generationôs 

Serving GPRS Support Node (SGSN). By dividing the functions, LTE is capable of scaling 

according to growth in UEs (requiring more MMEs), data traffic (Requiring more S-GWs) or 

both. 

o PCRF 

The Policy & Charging Rules Function controls the QoS afforded to a UE and in a commercial 

network is responsible for the monitoring and charging for data use by UEs. It also partners 

with the HSS in the authorization of roaming UEs. 

o EPC ï Multicast Delivery 

In parallel to the EPC logical functions that allow for data delivery in a Unicast (point-to-point 

mode), a Multicast-Delivery (multipoint-to-multipoint or point-to-multipoint) path has also been 

represented in the diagram. Beyond the HSS and MME elements that are shared or 

equivalent to their Unicast counterparts, the following elements have been included: 

o MCE 

The Multi-Cell/Multicast Coordination Entity allocates radio resources (frequency, time, 

modulation and coding scheme) that are used by all the E-UTRAN base stations involved in a 

Multicast transmission. In that way, a single set of radio resources per cell can be set up for 

all UEs involved in a Multicast transmission to share. 

o MBMS GW 

The Multimedia Broadcast Multicast System Gateway (MBMS GW) is the logical entity that 

forwards multicast packets to and from the relevant E-UTRAN base stations. 
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o BMSC 

The Broadcast/Multicast service Centre controls broadcast/multicast group membership, 

session establishment, service announcement, security and content synchronization. It is 

therefore the heart of the LTE Multicast Delivery mechanism. 

o MCV 

The Mission-Critical Voice subsystem covers the fixed (as opposed to mobile) elements that 

complete the MCPTT function, such as: 

o GCS AS 

The Group Call Service Application Server (GCS AS) is the central entity that controls the 

MCPTT application laid on top of the LTE bearer service. In order to deliver true VoLTE (as 

opposed to OTT VoIP), the GCS AS needs to be capable of interfacing the LTE control 

functions of both the Unicast and Multicast delivery branches. 

o Train Controller 

Train Controller (Dispatcher) System for the MCPTT Mobile Users and the Fixed 

Telecommunications Subsystem (FTS) is one of the traditional names for the voice dispatcher 

system used by non-mobile MCPTT users, such as signalers/train controllers. 

o VR 

The Voice Recorder (VR) function needs to interface the GCS AS and PABX functions in 

order to record all voice communications. 

o PABX 

In many cases, a PABX can be integrated into the MCPTT system to provide connectivity to 

internal desktop telephones. 

1.4 Scope of Work 

The Scope of Work will be divided into two Phases: 

1) The Initial Phase including  

a. The Supply, Installation and Commissioning of the requested User Devices,  

b. Pilot Network for testing the User Devices and requested Railway Features.  The Pilot 

network must have a similar architecture to the one presented as the LTE network solution. 

At this stage, a Network Design Report about how the successful bidder plans to cover the 

existing SLR rail network and about the plan for providing coverage and availability (if the 

existing network of the successful bidder does not cover the entire railway network) shall 

be submitted. This means about how the successful bidder plans to provide needed 

extensions and improvements to the successful bidder´s existing LTE Network to achieve 

100% coverage and 99.99% availability. Testing period will be one month. 

c. Training of SLR Personnel and training material Completion of the entire network 

d. Operation and Maintenance Services during the Warranty Period including documentation  

2) The Operational Phase including 

a. The Maintenance and Performance Management (Maintenance Contract and Service 

Level Agreement (SLA)) for a period of 5 years after completion of 3 years warranty period. 

The details are specified later in this document. 

1) The Initial Phase 

The scope of the work is depicted in the Figure below from the perspective of the user.  The Figure shows 

the complexity of the communication needs in the railway environment, and illustrates only a certain 

number of relationships between the users and equipment. 
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Application Layer Relationship Diagram from the user point of view. 

a) The list of applications is not exhaustive, and it is expected that additional applications will be 

identified in the future. The Applications in this Bid can be provided by the MCPTT over LTE system 

itself,  

b) Ease of Network Management, Maintenance, Repair and Upgrade is a business need and should 

be fulfilled. 

c) The following users have been identified, but may not be necessarily conclusive: 

¶ Driver(s) 

¶ Controller(s) / Dispatcher(s) 

¶ Train Staff: 

o Train Guard 

o Security Staff and other duty officers 

¶ Trackside Staff: 

o Trackside Maintenance Personnel 

o Shunting Team Member(s) 

¶ Railway Staff (excl. all above): 

o Station Master(s) 

o Station Personnel 

o Operation and Maintenance Executives 

o Depot Personnel 

o Gateman at Level Crossings 

o Etc. 

¶ Public (one way only) : 

o Passengers (on trains, on platforms, at stations, etc.) 

d) Fundamental Principles and accompanied by some most important guidance are listed below that 

shall be considered throughout the system of voice and data applications: 

¶ The System shall satisfy the needs of the operational railway. 

o The system must ensure the functionality requested for train speeds of 160 km/h.  The 

operational speed will be 100 km/h, maximum 120 km/h but in the future the speed 

will increase. 

o The System shall be scalable to cope with changes in train traffic and changes in the 

communication needs of the railways. 

o Capacity, Reliability, Availability, Maintainability, Quality of Service are characteristics 

to be used to meet the operational needs of the railways. The ñEnd to Endò 
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performance shall be better than in legacy radio systems, for example GSM-R. 

o Communication shall be unaffected by environment or climatic conditions. 

o Communication shall be possible in the event of loss/lack of infrastructure. 

o The System shall be flexible to support new created applications in the future. 

¶ The System shall place the human being at the centre of the operation features. 

o Supplied Intuitive Human-Machine Interfaces shall be standardized ones. 

o Operationally meaningful messaging. 

o Automated data input to facilitate the operation of voice and data applications. 

o Minimal interaction to initiate or accept voice communications 

o Tones and alerts that do not conflict with others within the operating environment. 

o Based on the operational needs, the system will allow the user to switch between 

different modes of using the microphone and loudspeaker (e.g. handset, headset, 

hands-free, etc.) 

¶ The System shall support machine to machine (M2M) communication. 

o Remote monitoring. 

o Over-the-air software updates, configuration changes, fault diagnosis and 

rectification. 

¶ The System shall mitigate the risk of miscommunication 

o Caller identification. 

o Train location information. 

o A mechanism that prevents background noise being overheard by participants. 

o A mechanism that facilitates the passing of confirmation data messages that can be 

used as a reference point by the user during a related activity. 

e) LTE Software level required is Release 13, and Release 14 whenever available.  Rel13 on 2017 

and Rel14  of 2018. Both releases include the vital features for the railway operations.  Rel13 for 

the voice (Mission Critical Push To Talk ï MCPTT) and Rel14 brings video and data. 

f) The Bidder shall include (in the Detailed Network Report) the details of the Supply, Installation & 

Commissioning work required to improve the existing network (or a new network) for achieving 

100% coverage for the rail network. 

g) The Bidder´s Milestones timeframe of the work shall be considered as shown below. The Bidder is 

requested to confirm the compliance of deadlines stated and shall suggest additional Milestones or 

propose changes to secure a sound foundation for the progress. 

¶ A Pilot system (a section including Maradana OCC, Main line upto Rambukkana and 10 

Locomotives) for testing and configuration or customising needs within 4 months from the 

effective date.  

¶ Within 8 months from the effective date, to supply the User Devices and make System available 

(including the servers) in the Control Centres. 

¶ Within 12 months from the effective date ,the final 100% coverage shall  be available by the 

system. 

The Bidder shall provide a Project Time Schedule as part of the Tender documents. That document 

shall be revised by the contractor once awarded, with the approval of the employer. The Time 

Schedule must provide an overall view of the structure of the project, showing the dependencies 

between the tasks, phases and tests with the acceptances and approvals of the employer. 

h) Numbering Plan and Subscriber Management 

i) Functional Numbering and Location Dependent Addressing 

j) Fast call set-up 

k) Railway Emergency and Group Calls 

l) Priority and pre-emption 

m) Text Messaging, Video images and Online Video in the future 

 

2) The Operational Phase 

Operation and Maintenance.  

Once the implementation of the system has been completed, the system enters a 'steady state' situation, in 

which the system will be operated and maintained. This phase will typically involve the following activities: 

¶ Operation and Maintenance of the system 

o Technical Support ï System Monitoring, Periodic Inspections/Maintenance and Fault 

Diagnostics & Rectification 
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o Reports and frequent Meetings 

¶ Software Maintenance Support 

o Introduction and Supply of minor changes to the system 

o Introduction and Supply of major changes to the system and intermediate upgrades toallow 

the system to meet changing demands 

¶ Performance Management Support 

o Performance Management ï Quality of Services 

o Analysis ï Alarms, RAMS and MTBF 

2 Current Environment 

 

The following table shows the Voice communication facilities available in SLR, on each line 

 

Existing Radio Communication: 

UHF/VHF Radio communication system is in operation for stations areas shown in Table above since early 1980s. This 

system operates in 430MHz range and 160MHz range.  SLR is using the Sri Lanka Telecom towers as repeater stations 

for its backbone network. Main antenna tower is located near Maradana station. Presently three operating consoles are 

assigned for Mainline, Northern line and Puttalam line to communicate with the stations beyond the Centralized Traffic 

Controlling area. 

Main switching equipment of this system has been completely damaged due to a heavy lightning strike in 2007.   Damaged 

equipment was replaced in 2008/09 and the system has been brought back to normal. 

However, this system is not in operation for some station due to lack of spare parts and aging of equipment. Modern radio 

communication facilities are essential for the CTC area as well in order to have more effective train operation directly with 

train drivers, leaving the fixed cable system as a backup system.  

The recently installed radio communication system for northern lines too does not provide continuous communication with 
the operating staff and the expected operational features have not been met.  

 

The Sri Lanka Railway network has been divided into three divisions, (Colombo, Nawalapitiya and Anuradhapura), 

considering the ease of managing train operation. 
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2 Main Maradana Rambukkana Copper cable based 

system  

Station call type 

Copper cable based system  

Generator ringing code type 

Rambukkana Badulla UHF/VHF Radio Communication 

3 Puttalam  Ragama Negambo Copper cable based 

system  

Station call type 

Copper cable based system  

Generator ringing code type 

Negambo Puttalam UHF/VHF Radio Communication 

4 Kelani valley  Colombo Avissawella Public Telephones 

5 Matale  Peradeniya Matale  

UHF/VHF Radio Communication 6 Northern  Polgahawela Maho 

Maho Anuradhapura 

Anuradhapura Kankesanturai  OFC base System + Radio Communication 

7 Talai Mannar  Medawachchiya Talai Mannar 

8 Batticoloa  Maho Batticoloa Radio Communication + Public Telephones 

9 Trincomalee  Galois Junction Trincomalee 
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There are long distance trains operating in between the above operating divisions and commuter trains operated in the 

CMR, Nawalapitiya and Anuradhapura divisions.    

The train operation will remain to have the above mentioned three divisions and the Train Controller Centres will remain in 

Colombo, Nawalapitiya and Anuradhapura. 

The Train Controllers will continue using the existing signalling systems for the train operations. 

 

 

3 Desired State 

3.1 Services to be supported by the LTE Network 

To meet the functionality and performance requirements of the SLR Railway Radio Telecommunication System, the 

following system services are required: 

i. Data Service Requirements 

o Text message bearer service 
o Ticketing System 
o Bearer service for general data applications 

ii. Voice Service Requirements 

o Point-to-point voice calls 
o Railway emergency voice calls 
o Broadcast voice calls 
o Group voice calls 
o Multi-party voice calls 

iii. Video Service Requirements 

o Readiness for transferring Video Images shall be in place.  In the future also, the Video 
Streaming On-line will be requested. 

iv. Call Related Services 

o Closed user group 

o Multi-level priority and pre-emption 

o Advanced call handling, such as call hold, call transfer, call queueing, etc. 

o Auto answer service 

o Barring incoming or outgoing calls 

v. Railway Specific Applications 

o Support of functional addressing by running engine or coach number or functional number 

o Call specific persons depending upon user location 

o Specific mode for shunting operations providing a link assurance signal 

o Multiple driver communications within the same train 

o Railway operational emergency calls 

vi. Railway Specific Features 

o Set-up of urgent or frequent calls through single keystroke or similar 

o Display of functional identity or calling/called party 

o Fast and guaranteed call set-up 

o Seamless communication support for train speeds up to 160 km/h under 25 kv AC traction 

electrified railway operation 

o Automatic and manual test modes with fault indications 

3.2 Functional Architecture 

i. Hardware 

The number of users of each type of User Devices has been indicated in the Table below. 
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No. Equipment 
Purpose of the Equipment (Where 

used) 
Required 

Features (Type) 
Number 
of Units 

1 
System Monitoring 
Device (Terminal) 

OCCs at Maradana, Nawalapitiya and 
Anuradhapura 

SMD 3 

2 
Voice Recording Device 
(Terminal) 

For OCC at Maradana, Nawalapitiya 
and Anuradhapura 

VRD 3 

3 
Console  for Train 
Dispatcher 

OCCs at Maradana, Nawalapitiya and 
Anuradhapura 

FT1 20 

4 
Indoor IP Telephones 
with a Display screen 
for Text 

Station Masters, Maintenance 
divisions (Track, S & T, Loco), S & T 
Equipment Rooms, Security staff, Staff 
Officers, Inspectors (GIB,DIB etc.) 

FT2 451 

5 
Indoor IP Telephones 
with restricted dialling 

Stations, Substations/Train Halts, 
Level crossings, Signal Cabins, 
Pointsman Huts, Loco Foreman 

FT3 788 

6 Train ï Cab Radios Locomotives/DMUs MT1 275 

7 
Handheld  Mobile 
Phones  

Shunting Staff, Patrolman ï 
Operational Purposes handhelds with 
Shunting features 

MT2 - OPH 1611 

DTI, GIB,DIB, Guards, Maintenance 
Officers, Security staff, Staff Officers - 
General Purpose handhelds 

MT2 - GPH 340 
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Functional Descriptions 

The minimum Functional Descriptions of each User Devices have been indicated in the Table below. The detailed 
functional descriptions have been defined in the Section 5 (in Section VI). 

  Type Functional Description 

1 
SMD User 
Terminal 

· To provide access to the Service Provider´s Network Management System for SLR to be 
able to: 

· Monitor alarms, the Services Performance and download data for statistics. 

· Should be able to monitor the usage and status of all Fixed IP Telephones, Mobile 
Phones and Cab Radios with printouts and/or files available 

2 
VRD User 
Terminal 

· To have online access to VR System to replay the files and conversations selecting by 
date, time and telephone identification 

· Download the recording files, archive them monthly 

3 FT1 

· MCPTT features available 

· Consist of a console which indicates all destinations marked so that the Operator can dial 
with one button. 

· Should be able to operate either with a Key board, Mouse and Touch Screen 

· All incoming calls to be displayed in a list indicating origin and the time so that the Train 
dispatcher can select any caller as per operational requirements/priorities. 

· Audio Visual alarms to be provided accordingly. 

· All Incoming messages to be displayed in a list indicating the Origin and Time. 

· Handset should be available including facilities for Hand free operation (Microphone, 
Speaker, Headset, etc.). 

· Facilities for Group calling, Call forwarding, Call baring Emergency calling, etc. should be 
available. 

4 FT2 

· MCPTT features available 

· Shall be a desktop type telephone with a reasonable display to read messages 

· Priority button should be provided for dialling the Train dispatcher.  Dialling facilities to 
contact others 

· Different alarms to be provided for different priority levels for incoming calls 

· Priority level should be programmed according to the User. 

5 FT3 

· Desktop Type 

· MCPTT features available 

· Few buttons to be provided to contact as per the connection Table and shall not be able 
to dial any other destination. (Restricted dialling facilites) 

7 MT1 

· Train Cab Radio ï Should be a fixed equipment at convenient place for the Loco Driver 
including the Power Supply with UPS from the Locomotive power source 

· Hand free operation required, Handset also to be provided 

· Should have a reasonable display to read messages 
. Consist of a console through which dialling, acknowledging, reading messages and 
reading alarms will be possible so that the Operation can be done with minimum buttons. 

· GPS features should be available 

· Train ID need to be programmed (Functional Addressing) 

· Automatic channel changing facilities to be available. 

8 MT2 

· Hand Held, Push-to-Talk-type, Light weight 

· Should have display for receiving messages 

· Automatic channel changing facilities to be available. 

· Officers ID to be programmed. 
 

· MT2 type phones to be delivered in two versions: 
o General Purpose Handheld (GPH) like normal mobiles 
o Operational Purpose Handhelds (OPH), highly ruggedized type of shunting purposes 
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Connectivity requirements  

Connectivity requirement for different types fo communication device are shown in the under mentioned tables. 
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Train Despatcher FT1 1 1 1 2 0 2 2 2 2 2 2 2 2 

Station Master FT2 1 2 2 2 0 0 0 2 2 2 2 2 2 

Loco. Driver MT1 1 2 2 2 0 0 2 0 0 2 2 2 2 

Guard MT2 G 2 2 2 2 2 2 0 0 0 0 2 2 2 

TTI/TTE MT2 G 0 2 0 2 2 0 0 0 0 0 2 0 2 

GIB FT2 2 2 2 2 0 2 2 0 0 0 2 2 2 

DIB FT2 2 2 2 2 0 2 2 0 0 0 2 2 2 

Track Maintenance  FT2/MT2G 2 2 0 0 0 0 0 2 2 0 2 0 2 

S & T Maintenance FT2/MT2G 2 2 0 0 0 0 0 2 2 0 2 0 2 

Loco Maintenance FT2/MT2G 2 2 2 0 0 0 0 2 2 2 2 2 2 

Security staff MT2G 2 2 0 0 0 0 0 2 2 2 2 0 2 

DIMM/DTII MT2G 2 2 2 2 0 2 2 2 2 2 2 2 2 

Staff Officers FT2/MT2G 2 2 0 0 0 0 0 2 2 2 2 2 2 

1 or 2 -  
0 -  
GIB -  
DIB -  
DIM -  
DTI -  
DM   
GI   

  Requirements for Telecommunication Connection ï FT3   
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Subscriber 

 
Telephone 
Type 

F
T

1
 

F
T

3
 

F
T

3
 

F
T

3
 

F
T

3
 

F
T

3
 

F
T

2
/M

T
2
G

 

F
T

2
/M

T
2
G

 

F
T

3
 

F
T

3
 

Train Despatcher FT1 NA 0 2 0 2 0 NA 0 0 

Station Master FT3 0 2 2 1 2 0 0 0 0 0 

Level crossings FT3 2 2 2 0 0 0 2 2 0 0 

Signal cabins FT3 0 1 0 0 0 0 0 0 0 0 

Substations/ Train Halts FT3 2 2 2 0 2 0 0 0 0 0 

Track Maintenance  FT2/MT2G NA 0 2 0 0 0 NA 0 0 

Signal & Telecom Maintenance FT2/MT2G 0 2 0 0 0 0 0 

Loco Maintenance FT3 0 0 0 0 0 2 0 0  2 2 

Sheds/Points Hut FT3 0 0 0 0 0 2 0 0 1 1 

Depot Master FT3 0 0 0 0 0 2 0 0 2 2 

 
NA: Connection not applicable for this Table 
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Other related information regarding connectivity:  
There will be two telephones (one FT2 type telephone and one FT3 type) at the following locations: 

¶ Main railway stations. 

¶ Loco maintenance sheds and Depot masterôs office in Colombo 
FT3 telephone at main stations will facilitate the communication with the signal cabin, nearest Substation/Halt and level 
crossing on either side of the station only 
FT3 telephones at loco maintenance sheds and Depot Masterôs office will facilitate to communicate with the Points huts in 
the area only 
FT3 telephones at the Level crossings need to be coroneted with the FT2/MT2-G provided for the relevant Track 
maintenance office and the S & T maintenance offices  
FT3 telephone at S & T equipment room need to be connected with the central equipment room, nearest station and 
FT2/MT2-G provided for the relevant S & T maintenance offices  
FT2 telephones at these locations will facilitate the communications with other locations 

All mobile and Fixed telephones except FT3 telephones shall have facilities for Transmission of Text messages and 

Acknowledging  

All conversations at Priority level 1 need to be recorded  

Restriction on connectivity to be applied as indicated below: 

¶ Station Master: Station Masters on the same line only 

¶ Loco Drivers: Loco Drivers in the area only 

¶ Guards: Guards in the area only recording 

¶ Level crossings in Colombo region connect to Train Dispatcher and the nearest Station 

¶ Level crossings in other regions connect to the nearest station only  

¶ Substations/Train Halts in Colombo region need to connect to the Train Despatcher and the nearest Station 

¶ Substations/Train Halts in Nawalapitiya and Anuradhapura regions need to connect to the nearest station only  

¶ Shunting staff connection to be done as required 

 

 

 

 

 

 

 

Requirements for Telecommunication Connection ï MT2-OPH 
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Subscriber 

 
Telephone Type 

F
T

1
 

M
T

2
 O

P
H

 

M
T

2
 O

P
H

 

M
T

2
 O

P
H

 

M
T

2
 O

P
H

 

F
T

2
/M

T
2
 G

 

F
T

2
/M

T
2
 G

 

F
T

2
/M

T
2
 G

 

 

Train Despatcher FT1 - 0 0 0 1 2 2 2  

Station Master MT2 OPH 0 0 0 1 1 0 0 0  

MS/ Technicians MT2 OPH 0 0 2 0 2 2 2 2  
Shunting staff MT2 OPH 0 1 0 1 0 2 0 0  
Patrolman MT2 OPH 1 1 0 0 2 0 0 0  
Loco Maintenance Officers FT2/MT2 G 2 0 2 2 0 2 0 0  
Track Maintenance Officers FT2/MT2 G 2 0 2 0 2 0 2 2  
Signaling& Telecommunication 
Maintenance Officers 

FT2/MT2 G 2 0 2 0 0 0 2 2  

 
Note: 

¶ MS; Minor Supervisor 

¶ Connectivity of MS/ Technicians required with Maintenance Offices of the relevant divisions only  
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ii. Network Equipment 

The functional architecture of the network and how to provide the required services and applications 

shall be provided by the Bidder.   

It is expected to caterat least for the following applications: 

a) Critical Communication Applications 

Á On-Train outgoing voice communication from the driver towards the controller(s) of 
the train 

Á On-Train incoming voice communication from the controller towards a driver 

Á Multi-Train voice communication for drivers including ground user(s) 

Á Banking voice communication 

Á Trackside maintenance voice communication 

Á Shunting voice communication 

Á Public emergency call for selected devices 

Á Ground to ground voice communication 

Á Data communication for running Rolling Stock Fault Diagnosis  

Á Railway emergency communication 

Á Voice recording and access 

Á Data recording and access (Future requirement) 

Á Shunting data communication (Future requirement) 

b) Performance Communication Applications 

Á On-train outgoing voice communication from train staff towards a ground user 

Á On-train incoming voice communication from a ground user towards train staff 

Á Multi-train voice communication for drivers, restricted 

Á On-train voice communication 

Á Lineside telephony (for example Level Crossings) 

Á On-train voice communication towards passengers (public address) (Future 
requirement) 

Á Station public address 

Á Communication at stations and depots 

Á On-train telemetry communications (train position, engine alarm data, etc.) 

Á Real time video (Future requirement)  

Á Wireless on-train data communication for train staff (for example a Micro cell onboard) 

Á Wireless data communication for railway staff on platforms 

Á Messaging services 

Á Transfer of data 

Á Record and broadcast 

Á Data communication for Rolling Stock Utilisation Management 

 

c) Business Communication Applications (Future Requirements) 

Á Inviting-a-user messaging 

Á Wireless internet on-train for passengers 

Á Wireless internet for passengers on platforms 
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d) Critical Support Applications 

Á Secured voice communication 

Á Multi user talker control 

Á Role management and presence 

Á Location services 

Á Authorisation of voice communication 

Á Authorisation of data communication 

Á Authorisation of application 

Á Prioritisation 

Á Key management communication 

Á Secured data communication 

iii. User Devices and possible Operating Systems Servers 

The quantity and location of the User Devices and possible Servers have been indicated in the 

previous section. The Bidder to provide a detailed plan if any servers will be located to the three 

Control Centres. 

Operating System Software, as defined in the previous section shall be at least LTE Rel.13 and to 

be upgraded to Rel.14 whenever it will be available. 

iv. Intended Network Environment 

The intended network environment shall cover the locations indicated in Annex 2, including the 

locations and main features of the User Devices. 

The functional elements of the LTE Network shall be defined by the Bidder.  An example of the 

network elements was given In the Project Objectives ñThe Railway ï Oriented MCPTT over LTE 

Network Diagramò and applications in the Scope of Work ñApplication Layer Relationship Diagram 

from the user point of viewò 

3.3 Expected Implementation Timetable 

The Bidder is requested to submit a Project Implementation Plan comprising of the Project Organization 

Chart and the Project Time Schedule.  In the Scope of Work section, basic time frame requirements were 

presented. 

The Project Organization Chart shall indicate all roles and responsibilities required for the project 

implementation in the Initial Phase and in the Operational Phase. 

The Bidder shall submit, with his proposal, a project time schedule indicating how he will accomplish the 

project, reflecting all time periods and critical dates and milestones, regarding, but not limited to: 

¶ Starting the Project and set up phase 

¶ Design Phase 

¶ Supply, Installation and Commissioning the User Devices 

¶ Pilot Phase including testing and acceptance after one month. 

¶ Site preparations to achieve the 100% coverage, including tunnels 

¶ Preparation work to achieve 99.99% availability, extension of the system network and redundancy 

improvements 

¶ Trial Run period of (3) months 

¶ Training program to SLR Management and Users 

¶ Operation and Maintenance including the management and engineering meetings, reporting and 

failure statistics activities with analysis, etc. 

The total time period for the implementation must not exceed 12 months after the date of commencement. 
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4 Guiding Principles 

The proposed solution should adhere to the following principles. 

4.1 Standards 

General Standards, Specifications and Norms.  The respective ones used shall be the last edition in force in the 

date of the bid publication.  

 

Reference Document Name 

CEN Centre European de Normalisation 

ISO 9001-2000 International Standard Organization 

EN 50121 series Railway applications ï Electromagnetic  compatibility 

EN 50124-1 
Railway applications ï Insulation coordination ï Part 1: Basic 
requirements ï Clearances and creepage distances for all electronic 
equipment 

EN 50124-2 
Railway applications ï Insulation coordination ï Part 2: Over voltage 
and related protection 

EN 50125-1 
Railway applications ï Environmental conditions for equipment ï 
Part 1: Equipment on board rolling stock 

EN 50125-3 
Railway applications ï Environmental conditions for equipment ï 
Part: 3: Equipment for signalling and communications 

EN 50126 
(RAMS) 

Railway applications ï The specification and demonstration of 
Reliability, Availability, maintainability and Safety (RAMS) 

EN 50128 Railway applications ï Communication, signalling and processing 
systems ï Software for railway control and protection systems 

EN 50129 Railway applications ï Communication, signalling and processing 
systems ï Safety related electronic systems for signalling 

EN 50159-1 Railway applications ï Communication, signalling and processing 
systems ï Part 1: Safety related Communication in closed 
transmission systems 

EN 50159-2 Railway applications - Communication, signalling and processing 
systems ï Part 2: Safety related Communication in open 
transmission systems 

EIRENE EIRENE Functional Requirement Specification 
(FRS) 

 

EIRENE EIRENE System Requirement Specification (SRS)  

MORANE Location Dependent Addressing  

MORANE Functional Addressing  

MORANE Functional Numbering  

UIC Future Railway Mobile Communication System (FRMCS), User 
Requirements Specification 

 

4.2 Scalability 

The proposed system solution with the user devices shall be designed to provide scalability in the following 

areas: 

a) Railway related features published in the future 

b) Data communication demand increase in the near future (for example alarm monitoring in the 
locomotive engine, etc.) 

c) Video image and online video need will increase 

d) Passenger services will come more on focus 
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4.3 High Availability& Redundancy 

The proposed system solution shall be designed to provide for high availability with a redundant architecture 

as follows: 

a) Network availability (RAN and Core including servers) shall be available 99.95% at the beginning of 
the project. The Bidder to provide a network and equipment redundancy improvement plan to achieve 
99.99%availability.   

b) The Bidder to describe the redundancies in their LTE network.  Redundancies of the equipment (N+1) 
and connections between equipment (for example loop structure with radios and fibre optics). 

c) Double SIM User Devices with an access to another network in case of network down is encourages 
to be provided as part of the solution. 

d) In addition, the Bidder shall describe how the PTT Devices could be capable of operating on 3G and 
4G if the LTE network is temporarily not available. The handover between the mentioned networks 
must be transparent for the users.  No intervention of the users is needed. 

e) Failure recovery timesare included into section 5 Specific Requirements. 

4.4 Failover 

All network equipment and devices shall have the capability to failover to a redundant or secondary unit upon 

failure of the primary unit.  Likewise, the load on the primary unit shall be shared with a secondary unit upon 

the primary unit reaching its capacity. 

The Bidder to describe the automatic recovery procedure for the systems in the network, in case of 

disturbances. 

4.5 Software 

The Bidder to present the existing level of the Software in the proposed system, Roadmap of the coming 

releases and upgrades.  The minimum level of the release is Release 13 and an imminent upgrade to the 

Release 14 when it will be available (during 2018). 

All the Railway related features need to be tested and implemented with the consent of user whenever 

available from the manufacturers. 

5 Specific Requirements 

This section describes the requirements for the Radio Communication Network and the performance levels which 

are to be achieved. 

Bidders to note: 

Bidders must clearlyexplain in their Bidhow their proposed solution meets the Employer Requirements stated in 

this SOR.M= Mandatory; D = Desirable 

Compliance to all requirements shall be described and references shall be given in compliance table sec 4.3.1 / 

supported by documentary evidence including reference page numbers. 

Refer to: Compliance Table in Section IV, 3.1 Bidder´s Response to the Schedule of Requirements 

5.1 Business Requirements 

 

Req 

No 

Requirement 

Summary 

Business Requirement Description M or D Refere

ncepa

ge No. 

1 Business Function a) The solution must support Sri Lanka Railways Train 
Operation Radio Communication with all railway specific 
features. 

b) The Standards to be followed and fulfilled are listed in 4 
Guiding Principles ï 4.1 Standards. 

M 

 

M 

 

2. Usability a) Air interface from NodeB antennas to User Devices such 
as Cab Radios, GPH/OPH PTT Mobiles with a touch 
screen / panel features. 

M 
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b) Train Controller Devices/Terminals with touch panel 
features. 

M 

3. Users a) The Users have been described above in Overview - 
Scope of work, Initial Phase and Functional Architecture 
ï Hardware: 
The following users have been identified, but may not be 

necessarily conclusive: 

¶ Drivers 

¶ Controller(s) / Dispatcher(s) 

¶ Train Staff: 

o Train Guards 

o Security Staff 

¶ Trackside Staff: 

o Trackside Maintenance Personnel 

o Shunting Team Member(s) 

¶ Railway Staff (excl. all above): 

o Station Masters 

o Station Personnel 

o Operation and maintenance 

Executives 

o Depot Personnel 

o Gateman at Level Crossings 

o Etc. 

¶ Public: 

o Passengers (on trains, on platforms, at 

stations, etc.) 

b) Location of users explained in Annex 2 

M 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

M 

 

5.2 Functional/Technical Requirements 

i. LTES system General Requirements 

Note:  Bidders must clearly state any specific prerequisites, especially technical ones that must be addressed for 

the required functionality of the proposed solution even if it is deemed not in scope by this document 

Req. 

No 

Requirement 

Summary 

Functional/Technical Requirement Description M or D Refere

ncepa

ge No 

1 System 

Architecture 

The Bidder shall describe and provide a System Architecture and 
Configuration drawing of the system how to provide a new Island wide 
Radio Telecommunication System based to MCPTT (Mission Critical 
Push-to-Talk) over LTE technology which covers the entire railway 
network, all the stations, trains and level crossings in the three operating 
divisions: Colombo, Nawalapitiya and Anuradhapura. 

M  

1.1 Radio Network ï 

Coverage and 

Performance 

a) The Bidder must provide a Network Design Report of the 
coverage for SLR network at the time when participating to the 
bidding.  The document shall show the result of the Radio 
Planning simulations. 

b) The successful bidder is obliged to make a real drive test and 
RF optimization before the Pilot project.  SLR will support by 
providing a test train and access to the railway tracks. 

c) The Bidder shall present a functional architecture illustrating 
and describing how the elements function and interact with one 
another. 

d) The LTE Radio Network offers support for mobile and data 
communications. The Network must be based on the Global 
Railway Standards listed in this document. 

e) The proposed system must be engineered and implemented as 

M 

 

 

M 
 

M 

 

M 

M 
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Req. 

No 

Requirement 

Summary 

Functional/Technical Requirement Description M or D Refere

ncepa

ge No 

to support the entire SLR network. 

f) The handover procedure takes place when, during a call, the 

mobile station moves from a serving cell to the neighbouring 

cell. Since trains are constantly moving along railroads, 

handovers take place frequently. In LTE, a handover is a critical 

operation, due to the extremely high network availability 

requirements and the high speeds at which trains can move. 

This means that a sufficiently large overlap between the serving 

cell and the neighbouring cell must be foreseen. The 

overlapping area must be large enough so that even trains 

running at high speed have enough time to perform the 

complete handover. 

g) The Bidder must provide a plan how to achieve the 100% radio 
coverage and how / when finally, a double cell coverage is in 
place.  

The following list gives examples of features that need to be given special 
consideration when planning coverage: 

¶ Tunnels (for example directional antennas or radiating cable 
inside the tunnel and handover antennas at the entrances) 

¶ Cuttings 

¶ Regions shadowed by structures such as bridges 

¶ Obstructed sections of track that fall on a bend 

¶ Railway stations 

¶ Terrain height profiles 

¶ Shunting areas 

 

M 

 

 

 

 

 

 

 

 

 

M 

 

1.2  Core Network a) The Bidder shall present a functional architecture illustrating 
and describing how the elements function and interact with one 
another. 

b) The system shall be designed so that it supports 3 dispatcher 
regions. 

c) The Core Network must be scalability for future extensions. 

M 

 

M 

 

M 

 

2 Availability a) The Bidder shall present a hardware and connections 
redundancy architecture. 

The Bidder shall configure the proposed network equipment to meet 
the following requirements: 

b) N+1 redundancy on all critical network elements and 
connections. 

c) Describe the level of availability at the time of bidding of the 
entire system as a percentage e.g. 99.95% of the calendar year. 

d) The Bidder to provide a network and equipment redundancy 
improvement plan to achieve 99.99% availability. 

M 

 

 

 

M 

 

M 

M 

 

3 Reliability The RAMS (Reliability, Availability, Maintainability and Safety) placed on 
the Radio Communication System in Railways have high requirements.  
They can be divided into two categories: Operational Requirements and 
Safety Requirements. 

a) The Bidder shall provide existing statistics of their LTE network 
availability and reliability of their user terminals in use. 

b) The statistics shall include the MTBF (Mean Time Between 
Failures) and MTTR (Mean Time To Repair). 

c) The above statistics must be included in the monthly 
Maintenance Meetings with analysis. 

 

 

 

M 

M 

 

M 
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ii. User Devices -Hardware &Functionalities 

 

Re

q 

No. 

User Equipment Requirement Description 
M or D  

1.  System / Network Monitoring Device 
(Terminal) 

SMD 

OCCs at Maradana, Nawalapitiya and 
Anuradhapura:  The system / network management 
system must have functions for defect, 
configuration, performance and security 
management.  It must perform the following 
functions:  

¶ Network operation & management and Alarm 
management. 

¶ Monitor the usage and status of all Fixed IP 
Telephones, Mobile Phones and Cab Radios 

¶ Printouts and/or files available 

M  

2.  Voice Recording Device (Terminal) 

VRD 

i. The Voice Recording system must include the 
following scenarios: 

a) Mobile to Mobile (M2M) 
b) Despatcher to Mobile (D2M) 
c) Mobile to Dispatcher (M2D) 
d) Despatcher to Dispatcher (D2D) 
e) Despatcher to Fixed (D2F) 
f) Fixed to Despatcher (F2D) 
g) Refer to the Connection Table further 

for voice recording requirements 
ii. Recordings shall be stored in folders which are 

associated with an individual user regardless 
of where the user logs on. 

iii. The system must provide instant access to 
the most recent recordings. All archived 
recordings are accessible through the media 
library and can be searched for by various 
recording parameters including: 

a) Start date and time 
b) Duration 
c) Dialled number or incoming phone 

number 
d) Channel name 
e) Channel number 

iv. The records must be archived and available 
for three months in the system and a monthly 
DVD including the recordings during the last 
month must be delivered to SLR in the 
monthly maintenance meetings. 

M 

 

 

 

 

 

 

 

M 

 

M 

 

 

 

 

 

 

 

 

 

M 

 

3.  

Console for 
Train 
Dispatcher 
(Terminal) 

FT1 

Á D
a
t
a 
c
o
m
m
u
n
i
c
a
t
i
o
n 

 i. The dispatchersô system must be designed 
such that there are no single points of failure, 
for at least all the critical components or 
interfaces. This is achieved by using 
equipment with redundant circuits, 
implementing N+1 redundancy on interfaces 
and installing duplicated equipment. 

ii. OCCs at Maradana, Nawalapitiya and 
Anuradhapura: Controller Terminal 
equipment must have a ñhands freeò and a 
visualisation and storage system for received 
calls. It must have a ñconference functionò, for 
conferences with the subordinate stations. 

iii. The Console must provide the following 
functions: 

a) Queue all received calls or call 
requests. 

M 

 

 

 

 

 

M 

 

 

M 
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Re

q 

No. 

User Equipment Requirement Description 
M or D  

f
o
r 
R
o
l
l
i
n
g 
S
t
o
c
k 

b) Display queue for visualisation by the 
controller, indicating the functional 
identity and the caller priority. The 
high-priority calls must be identified 
and presented at the top of the queue 
list. 

c) Allow the controller to select received 
calls placed by the system in the 
current queue list. 

d) Allow the controller to establish an 
Emergency Call, public emergency or 
railway operational priority to any 
mobile terminal by selecting it on the 
screen. 

e) Allow the controller to establish, 
close, enter or leave group calls 
(Railway Emergency, Public 
Emergency or Railway operation 
priority). 

f) Allow transmission and reception of 
text messages. 

g) Shall have overriding facilities. 
h) All calls originated from MT1s to be 

highlighted. 

4.  

Indoor Telephones with a Display 
screen for Text 
 
FT2 

Station Masters, maintenance divisions (Track, S & 
T, Loco), S & T Equipment Rooms, Security staff, 
Staff Officers, Inspectors (Drivers and Guards), 
Depot Masters : 

i. The telephones must provide the following 
functions: 

a) Point-to-Point call 
b) Group call 
c) Conference call 
d) Return call. 
e) Hand free talking. 
f) Caller ID display. 
g) Caller switching. 
h) Automatic call forwarding. 
i) Call pick-up. 
j) Call barring. 
k) Call on hold. 
l) Programmed calls. 
m) Text messages. 

 

 

M 

 

5.  Indoor Telephones with restricted 
dialling 
 
FT3 

 

Main Stations, Substations/Train Halts, Level 
crossings, Signal cabins, Pointsman huts and Loco 
formen: 
 
a) Few buttons to be provided to connect limited 

locations as per Connection Table for voice 
communication only 

 

 

 

M 

 

6.  

Train ï Cab Radios 
 
MT1 

 

i. Locomotives/DMUs: A typical Cab Radio 
contains a radio unit, an antenna fitted on the 
roof, cables and DMI / MMI unit(s). 

ii. The driver man-machine interface shall 
comprise the following components: 

¶ display; 

¶ control panel; 

¶ loudspeaker; 

¶ handset with PTT button. 

iii. All call related functions shall be possible with 
the handset on or off the hook. 

M 

 

 

M 

 

 

 

 

 

M 
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Re

q 

No. 

User Equipment Requirement Description 
M or D  

iv. The driver shall be able to adjust the contrast 
of the display. 

v. The emergency call button shall be red and 
shall be protected against accidental use. 

vi. Driver call related functions: 
a) Call controller 

¶ The train running number (the Cab Radio 
functional number) and the engine number 
shall both be displayed to the controller, if 
possible. The Engine Number shall be 
programmed during the Cab Radio installation 
and the train number should be set by the 
locomotive driver before each trip. 

¶ An audible and visual indication shall be 
provided to the driver the call is proceeding. 

¶ When the call is connected to the controller, 
an audible and visual indication is to be 
provided to the driver. The call shall be 
connected to the loudspeaker at the pre-set 
value. 

¶ The functional identify of the connected 
party, if available, shall be displayed to the 
driver. 

¶ If the system is not able to connect the call, 
an audible and visual indication shall be 
provided to the driver that the call was not 
received by the controller. This shall also 
indicate if the called party was busy or if the 
network could not connect the call. 

b) Call other drivers in the area (on other trains) 

¶ A driver shall be able to initiate the 
establishment of a call to other drivers in the 
same area with a minimum of action (e.g. a 
single keystroke). 

¶ An audible and visual indication shall be 
provided to the driver that the call is 
proceeding. 

¶ Once connected, the driver shall be able to 
communicate with other driver(s) by using the 
PTT button on the handset. An indication shall 
be provided to the driver as a reminder of the 
need to use the PTT button on the handset if 
he wants to talk. 

¶ The call shall be connected to the 
loudspeaker until the driver picks up the 
handset. 

¶ The call shall continue until terminated by the 
calling driver, an authorised controller or the 
network. 

¶ If the system is not able to connect the call, an 
audible and visual indication shall be provided 
to the driver. 

c) Send Railway emergency call and confirm 
receipt of railway emergency call 

¶ It shall be possible for a driver to initiate 
Railway emergency calls 

¶ Details of the activation, termination and 
any failures of the emergency function 
shall be sent to the train-borne recorder as 
each event occurs. 

¶ A continuous visual and short audible 
indication (from 0 to 20 seconds, for 
trials/tests: 5 seconds) that the emergency 

 

M 

 

M 

 

 

M 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

M 
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function has been activated shall be 
provided in the cab. (Note that when the 
handset is off-hook, the audible indication 
shall be sounded from the loudspeaker at 
a low volume, but shall not be sounded 
from the handset.) 

¶ Once the Railway emergency call is 
connected and the audible indication is 
finished, an indication shall be provided to 
the driver as a reminder of the need to use 
the Push- to-Talk button on the handset  

¶ The call shall be connected to the 
loudspeaker until the driver picks up the 
handset. 

¶ If the train moves out of the call area whilst 
the call is in progress, it will leave the call 
and an audible and visual indication of the 
loss of call shall be provided to the driver. 

¶ Once the call is terminated, the continuous 
visual alarm indication in the cab shall 
cease. 

¶ If the system is not able to connect the 
call, an audible and visual indication shall 
be provided to the driver. 

d) Communicate with other drivers on same train 
(banking, etc.) 

¶ Many trains employ multiple active traction 
vehicles. Where these vehicles are not 
connected by on-train wire connections, it 
shall be possible for the lead driver to 
establish a permanent radio connection 
between each of the active cabs. 

¶ The call will be established from the active 
cab of the lead traction vehicle. 

¶ Whilst on-going, a 'multi-drivers' indication 
shall be displayed permanently at all Cab 
radios in the same train. 

¶ The lead driver shall be notified if a member of 
the group has placed the call on hold, 
although this shall not affect communications 
between the remaining members of the group. 

¶ At any time during the call, the lead driver 
shall be able to remove a member of the 
group. 

¶ The lead driver shall be able to terminate the 
entire call. 

¶ If a driver is disconnected from the multi-driver 
call, a clear indication shall be given. 

¶ The setting up and closing down of a multi-
driver call shall be simplified using automation 
or guidance through the steps required. 

¶ In each cab, the call shall be connected to the 
loudspeaker whilst the handset is on hook. 

¶ If any part of the call fails, an audible and 
visual indication shall be provided in the 
appropriate cab. 

¶ If the call fails in the lead traction vehicle, 
the lead driver will be responsible for re-
establishing the call. If the call fails to any 
other cab, the driver in that cab will call the 
lead cab and request re-establishment of 
the call. 
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¶ For calls between a controller and the lead 
cab, it shall be possible to add the controller 
to the multi-driver call. Either the lead driver 
calls the controller, or the controller calls the 
lead driver. In the latter case, the controller 
is automatically added into the multidriver 
call. Functional identity of the controller 
shall be displayed in the leading cab. 

e) Call train staff 

¶ It shall be possible for the driver to contact 
members of on-board train staff using a 
point-to-point voice call. 

¶ Upon activation of this function, the Cab 
radio shall provide the driver with a list of 
'generic' staff, e.g.: 

i. conductor; 
ii. security guard; 

¶ The driver shall then be prompted to select 
the train staff with which he wishes to 
communicate. 

f) Call other authorized users 

¶ The Cab radio shall be capable to call any 
valid number subject to pre-defined call 
restrictions. The call may be initiated by: 

i. selection from a pre-defined list (up 
to 99 entries); 

ii. calling a functional number. 
g) Receive incoming point-to-point voice call 

¶ An audible and visual indication of an 
incoming call shall be provided. 

¶ The functional identity (which may contain 
an alphanumeric description) of the calling 
party, when available, shall be displayed. 

¶ Point-to-point calls that are not 
automatically answered, shall only be 
answered once the driver accepts the call. 

¶ Once the driver has accepted the standard 
point-to-point call, it shall be connected 
appropriately, e.g. if the driver has accepted 
the call by lifting the handset, then the call 
shall be routed to the handset. 

h) Receiver incoming group or broadcast voice 
call 

¶ An audible and visual indication of the 
incoming call shall be provided when a Cab 
radio receives a group or broadcast call. 

¶ The group identity of the voice group call 
shall be displayed. 

¶ Group or broadcast calls shall automatically 
be connected to the loudspeaker if the 
handset is not in use, or to the handset if 
the handset is off hook. 

¶ The driver shall be informed if a broadcast 
call is ongoing by a visual indication 
displayed on the MMI. 

¶ It is not possible for the driver to speak as 
part of the call when receiving a broadcast 
call. 

¶ If the call is a group call, the driver shall be 
required to request permission before being 
able to speak as part of the call by lifting the 
handset and pushing the PTT button. 

M 
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¶ During a group call, a visual indication shall 
be displayed on the driver's MMI to remind 
the driver of the need to use the PTT 
button. 

¶ The driver cannot speak in a group call 
until permission is granted by the network 
after pushing the PTT button. 

¶ In a group call, an audible and visual 
indication of whether the request to talk 
was successful shall be provided. The 
driver shall then be able to speak as part 
of the call whilst the PTT button is 
pressed. 

¶ If the train moves out of the group or 
broadcast call area whilst the call is in 
progress, an audible and visual indication 
of the loss of call shall be provided to the 
driver. 

i) Receive incoming Railway emergency call 

¶ Reception of this call proceeds as for a 
standard group or broadcast call, except 
that a distinctive audible and visual 
indication shall be provided in the cab. 

j) Confirm receipt of Railway emergency call 

¶ An automatic confirmation shall be 
generated by the Cab radio at the end of 
the Railway emergency call. 

¶ Automatic confirmation of receipt of Railway 
emergency calls will be used to provide a 
means of determining which trains have 
received a Railway emergency call. 

k) Terminate calls 

¶ The Cab radio shall provide a means for the 
driver to terminate calls which he is 
authorised to terminate (i.e. all calls except 
Railway emergency calls not initiated by the 
driver and shunting group calls). 

¶ For group or broadcast calls, a means to 
leave the call without terminating the call 
shall be provided. 

l) Receive text messages 

¶ The Cab radio system shall be able to 
receive incoming text messages. 

¶ There shall be an Acknowledgement 
button to confirm the received text 
message. 

m) Enter/leave shunting mode 

¶ The Cab radio shall support a 'shunting 
mode' of operation that provides a link 
assurance tone to reassure users of the 
integrity of the communication link. 

¶ A means to enter and leave shunting mode 
shall be provided. 

¶ The functionality to enter and leave 
shunting mode shall not be available when 
there are on-going calls involving the Cab 
radio. 

¶ The link assurance tone shall be provided 
via the loudspeaker. 

n) Picking up the handset shall transfer the 
communication to the handset and reduce the 
loudspeaker volume to its minimum level 

o) Replacing the handset either: 
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¶ Cancels the call, or 

¶ Transfer the call to the loudspeaker at the 
initial volume 
 

vii. Other driver-related functions: 
a) Powering up the Cab radio will initiate the 

following: 

¶ Automatic self-testing and record date and 
time; 

¶ Automatic selection of the pre-set 
loudspeaker volume; 

¶ All failures of self-tests shall be recorded; 

¶ Connection of the Cab radio to an 
authorised mobile network; 

¶ If connection is successful, the name of the 
network shall be displayed on the MMI and 
an audible indication of successful 
connection shall be given; 

¶ If connection is not successful, an audible 
and visual indication shall be provided. 

¶ At the point of successful connection, the 
Cab radio will be able to receive all calls 
made using the Cab radio's telephone 
number, engine number or appropriate 
group call numbers (including Railway 
emergency calls). 

¶ Powering down the Cab radio shall cause 
the disconnection of the Cab radio from the 
mobile network and record the date and 
time. 

¶ When switched off, the radio shall retain 
any numbers which are stored at the time 
the radio is switched off. 

b) Switch radio MMI on and off 

¶ The MMI on/off control shall be designed to 
prevent accidental activation/ deactivation. 

i. Switching controlled termination of a 
current call; 

ii. deregister running number (where 
applicable); 

iii. store required data, including date 
and time; 

iv. confirmation of Railway emergency 
calls 

¶ the MMI On shall cause the following: 
i. self-test of MMI and record the date 

and time (e.g. transitory lighting of 
the display and of all the controls and 
indicator lights of the MMI); 

ii. determination of the status of the 
Cab radio, providing a display of 
radio status on the MMI. 

¶ Switch off shall be "soft" so that the Cab 
radio completes the following 
housekeeping functions before actually 
switching off: 

¶ As far as possible, the above procedure 
should also apply on power failure. 

c) Adjust loudspeaker volume 

¶ By default, the loudspeaker volume shall 
be set to a pre-determined level suitable 
for the operating environment (as stored 
within the system). 
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¶ It shall be possible for the driver to 
increase and decrease the loudspeaker 
volume within the adjustment range 
selected. 

¶ When the handset is picked up, the 
loudspeaker shall continue to operate, but 
at a reduced volume level. 

d) Register and deregister train running number 

¶ It shall be possible for the driver to register 
and deregister a train's running number in 
the following ways: 

i. enter running number; 
ii. initiate automated request 

(applicable only for leading driver). 

¶ Where the driver is required to enter the 
running number information, the 
information entered shall be shown on the 
display and require confirmation by the 
driver before further actions are possible. 

¶ If an automated request is initiated 
(option ii.), the driver shall be able to 
accept or reject the running number 
returned by the network. 

¶ The driver shall be warned (by audible 
and visual indications) if a train with the 
same running number is already 
registered on the same network. 

¶ A means to override the currently 
registered train number shall be provided 
to the "newly registering" driver. 

¶ Where a change of running number is 
required during the course of a train's 
journey, it shall be possible for the driver 
to initiate the change or override the 
automatic change. This shall be carried 
out by entering the running number. 

¶ Non-leading drivers shall be able to 
indicate to the system their location in the 
train during the registration procedure 
(2nd driver, 3rd driver etc). 

e) Store/retrieve numbers and their details 

¶ The Cab radio shall have a reconfigurable 
list of stored numbers that may be used 
to perform abbreviated dialling to named 
user identities. 

¶ It shall be possible for the driver to find 
and display stored numbers and their 
information. 

¶ It should be possible for the driver to 
store and overwrite numbers and their 
details in the Cab radio. 

f) Invoke supplementary services 

¶ General MMI functions are required to 
support the following call functions: 

i. put a call on hold; 
ii. display incoming call details 

whilst in an on-going call; 
iii. temporarily exit an existing 

call to answer another 
incoming call; 

iv. multi-driver call service. 

¶ The actions required from the driver will 
be as simple as possible.  
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7.  

Handheld Mobile Phones  

1. Handheld devices in mission-critical LTE 
system come in two distinct types: 

a) General Purpose Handhelds (GPH), 
which largely resemble a mobile 
phone 

b) Highly ruggedized Operational 
Purpose Handhelds (OPH) with 
Shunting functionalities. These are 
designed for frontline users (shunting 
and maintenance). 

2. Both devices are capable of groups and point-
to-point calls, and capable of sending and 
receiving text messages, video, or other data, 
on preconfigured numbers. 

M 

 

 

 

 

 

M 

  

8.  Vehicle Radio Phones Item deleted.   
  

9.  Spares  The Bidder shall propose a number of spare units 
for the above User Devices including  unit prices 

M  

 

 

 

 

 

 

iii. Norms and Standards 

Req 

No. 

Requirement 

Summary 

Requirement Description 
M or 

D 

 

1.  
Norms and 
Standards 

In order to comply with the UIC objective of railway networks, the requested LTE 
network must abide by the latest versions of the EIRENE and MORANE 
standards. 

M  

2.  3GPP The Bidder must present a conformity declaration abiding by 3GPP standards in 
force. 

M  

3. Standard 
Documentation 

 

All the equipment, services and works provided must be in accordance with 
following: 

M  

  
Reference Organization - Document Name M or 

D 

 

  CEN Centre European de Normalisation M  

  ISO 9001-2000 International Standard Organization M  

  EN 50121 series Railwayapplications ï Electromagnetic compatibility M  

  
EN 50124-1 

Railway applications ï Insulation coordination ï Part 1: 
Basic requirements ï Clearances and creepage distances 
for all electronic equipment 

M  

  
EN 50124-2 

Railway applications ï Insulation coordination ï Part 2: Over 
voltage and related protection 

M  

  
EN 50125-1 

Railway applications ï Environmental conditions for 
equipment ï Part 1: Equipment on board rolling stock 

M  
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EN 50125-3 

Railway applications ï Environmental conditions for 
equipment ï Part: 3: Equipment for signalling and 
communications 

M  

  EN 50126 
(RAMS) 

Railway applications ï The specification and demonstration 
of Reliability, Availability, maintainability and Safety (RAMS) 

M  

  EN 50128 Railway applications ï Communication, signalling and 
processing systems ï Software for railway control and 
protection systems 

M  

  EN 50129 Railway applications ï Communication, signalling and 
processing systems ï Safety related electronic systems for 
signalling 

M  

 EN 50159-1 Railway applications ï Communication, signalling and 
processing systems ï Part 1: Safety related Communication 
in closed transmission systems 

M  

 EN 50159-2 Railway applications - Communication, signalling and 
processing systems ï Part 2: Safety related Communication 
in open transmission systems 

M  

 EIRENE EIRENE Functional Requirement Specification (FRS) M  

 EIRENE EIRENE System Requirement Specification (SRS) M  

 MORANE Location Dependent Addressing M  

 MORANE Functional Addressing M  

 MORANE Functional Numbering M  

 UIC Future Railway Mobile Communication System (FRMCS), 
User Requirements Specification 

M  

5.3 More Functional Requirements 

The proposed system must abide by all the GSM-R specific requirements which are applicable for LTE according 
with the UIC and EIRENE Functional System Requirements. 
 

Req. 

No 

Requirement 

Summary 

Functional/Technical Requirement Description M or D  

1 General 
Functional 
Requirements 

The proposed system must abide by all the GSM-R specific requirements 
which are applicable for LTE according with the UIC and EIRENE 
Functional System Requirements. 

M  

1.1 Location 
Dependent 
Addressing 
(LDA) 

i. The System shall support LDA. 
ii. UIC and EIRENE aim to offer a system of communication between 

driver and controller that allows the driver to contact the appropriate 
controller by the press of a single button or entering a common short 
dialling code. The driver must also be able to contact others in a 
similar manner. 

iii. An automatic updating process is required, which routes the driverôs 
call to the correct controller at any given time. In order to be able to 
route the call correctly through the network, LTE requires train 
location information. 

iv. The called party number depends on that partyôs function and: 
a) location of train (railway area); 
b) track number that the train is running on; 
c) direction of the train running through the railway area. 

v. Location dependent addressing shall be provided to route calls for a 
given function to a destination number that is dependent upon the 
user's location.  

vi. The location dependent addressing scheme shall be available to all 
mobiles.  

M 

M 

 

 

M 

 

M 

 

M 

 

M 

 

1.2  Enhanced 
Location 
Dependent 

i. The solution must be in accordance with the enhanced Location 
Dependent Addressing FRS and IRS. (eLDA FRS & eLDA IRS) 

ii. An eLDA call is defined as a call from a mobile user (typically a driver 
of a train) to a particular function (typically a controller), where the 

M 
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Addressing 
(eLDA) 

actual called party address is determined by the location of the calling 
party 
 
eLDA is not applicable to: 

a) Railway emergency calls;  
b) Group- and broadcast calls;  
c) GPRS calls;  
d) SMS message transfer. 

M 

1.3 Functional 
Numbering 

There is a requirement to be able to address communications to a 
ñfunctional numberò rather than a telephone number. Such numbers are 
generally only associated with a user for a limited period of time. 

i. It must be possible to place a call to any operational personnel using 
the ñFunction Numberò function as defined in UIC and EIRENE. 

ii. Functional addressing: 

¶ An addressing scheme shall be provided which permits users 
to be identified by numbers corresponding to their functional 
roles rather than by numbers tied to the terminal equipment 
that they are using. 

¶ The primary usage of functional addressing will be for 
controllers to establish communications with train drivers by 
making use of the running number. The running number will 
vary between journeys although Train Radio equipment in the 
cab is unlikely to change. 

¶ Other uses of functional addressing will include identifying on-
train functions and other users performing particular roles such 
as shunting team leaders, maintenance team members, etc. 

¶ It shall be possible to assign up to a minimum of 3 functional 
numbers to a user at any one time. 

¶ Only one user shall be assigned to a given functional number 
at any one time.  

iii. The Bidder must specify how this function is implemented in the LTE 
network. 

iv. It must be possible to transmit an SMS to ñFunctional Numbersò. 
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M 

 

1.4 Railway 
Emergency Calls 

i. The system must include the Railway Emergency Calls function, as 
described in the UIC and EIRENE specifications.   

ii. There are two types of Railway emergency calls.  The type of call 
initiated shall be determined automatically, based upon the mode of 
operation of the radio/mobile. If the mobile is in shunting mode, the 
emergency call button shall initiate a shunting emergency call, 
otherwise the call shall be a railways emergency call. 

a) Railway Emergency Call 

¶ The railway emergency call shall be sent to all 
drivers and controller(s) within a predefined area. 

b) Shunting Emergency Call 

¶ The shunting emergency call shall be sent to all 
users involved in shunting operations in the 
shunting area. 

iii. Call Priority and short times for call initiation must be in accordance 
with the values specified by the UIC and EIRENE standards. 

iv. The system must support the VGCS and VBS call functions, used in 
group communication. 

v. The Bidder must offer the ñpre-emptionò and ñprecedenceò functions 
for the high-priority calls, such as the Railway Emergency Calls, in 
case of congestion on a radio channel. 
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vi. The User Terminals must be able to automatically answer certain 
priority calls. 

UIC Priority Priority 
Design
ation 

Pre-emption (of) 

Railway Emergency 0 Control-command 
(safety) and below 

Control-command (safety) 1 Public Emergency, group 
calls between drivers in the 
same area and below 

Public Emergency and group 
calls between drivers in the 
same area 

2 Railway operation. Control-
command information and 
below 

Railway operation. (e.g. Calls 
from or for drivers and 
controllers) and Control-
command information 

3 Railway information and all 
other calls 

Railway information and all 
other calls 

4 - 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D 

1.5 Authorizing Calls i. The system must allow the implementation of restrictions for certain call 
combinations, such as calls made by train drivers outside the LTE 
system and vice versa. 

ii. The ñCall Barringò and ñOperator Determined Barringò functions in the 
LTE standard must be included in order to allow full flexibility within the 
system. The Bidder must include call authorization based on 
ñFunctional numbersò. 

M 

 

M 

 

1.6 Shunting Mode 
Shunting mode is the term used to describe the application that will 
regulate and control user access to facilities and features in the mobile 
while it is being used for shunting communications. 
i. There is a requirement to regulate the membership of shunting groups 

to prevent uncontrolled membership. 
ii. The shunting call shall be a group call and shall have 'Railway 

operation' priority. 
iii. Throughout the duration of the shunting group call, it shall be possible 

for any member of the shunting group to speak to all other members of 
the group, using the PTT function. 

iv. The shunting communication shall be protected from unintentional and 
unauthorised access. 

v. It shall be possible for all mobile members of the shunting group (except 
the driver) to transmit a link assurance signal. 

vi. Within the shunting group, it shall be possible for only one member of 
the group to transmit the link assurance signal at any time. 

vii. A link assurance signal shall be provided in order to give 
reassurance to the driver that the radio link is working. 

viii. The link assurance signal shall be used to provide an audible 
indication to all group members. For the driver, this indicates that the 
radio link is operational. 

ix. It shall be possible for any member of the shunting group (including a 
driver) to transmit a shunting emergency call to all shunting groups in 
the area. 

x. It shall be possible for all shunting drivers and shunting group 
members to receive a shunting emergency call from any equipment 
capable of taking part in shunting communications. The shunting 
emergency call shall cause the audible link assurance signal to be 
interrupted 
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1.7 High Priority Call 
Acknowledgeme
nt 

i. An Acknowledgement Centre for high-priority calls must be provided in 
accordance with UIC and EIRENE. 

ii. The Bidder must specify where this function is implemented in the 
network. 

M 

D 

 

1.8 Group Calls Group calls and broadcast calls are used widely, for example, railway 
emergency calls use the group call service and so do most shunting 
communications. 

i. Broadcast calls are used to provide information to a certain group of 
users, for example when controllers wish to give information to all 
drivers in the area. 

ii. The group or broadcast call area used will have the effect of 
determining which mobiles can participate in the call (i.e. those 
currently within the area defined). The area over which the call takes 
place is determined by one, or a combination, of the following: 

a) the location of the call initiator (if mobile-originated); 
b) the identity of the group being called (e.g. all users, all 

trains, etc); 
c) a prefix to the group identity specifying the call area (if fixed 

network-initiated). 
iii. Group or broadcast calls initiated in a given location are broadcast 

over an associated area based on the location of the call originator, 
and also to any fixed network numbers associated with the originating 
location. 

iv. The Bidder to confirm the above feature is available and how to 
provide it. 
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M 

 

1.9 The Numbering 
Plan 

i. The system Numbering Plan must be in accordance with the UIC and 
EIRENE specifications and must allow configuration and management 
operations as simple as possible. 

ii. The UIC and EIRENE Numbering Plan provides a range of number 
types to meet railways addressing requirements; for instance, a certain 
Functional Number identifies the driver of a certain train rather than the 
number of the phone of the cab radio installed in the locomotive. For 
example, if the locomotive is changed during the journey, the Functional 
Number based on the Train Running Number will stay the same. LTE 
network users shall therefore be able to originate and receive calls 
using Functional Numbers. This need to comply with the requirements 
specified by UIC and EIRENE for the structure of Functional Numbers, 
whilst taking into account the railway private numbering plan and the 
national numbering plan. These number ranges include functional 
numbers, short codes, and group call addresses and as well the 
physical numbers for mobile and fixed end devices. It specifies the 
structure of the numbering plan, but not the way in which numbers are 
allocated. This depends on the national network implementation and 
the parties involved. 

iii. Provides a range of number types to meet railway addressing 
requirements;  
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a) The Radio Communication System shall enable users to 
originate and receive calls by functional number. 

b) Each mobile shall be identified by a unique telephone 
number. 

c) Every on-engine/coach function shall be identified by a 
unique standard number. 

d) Every Shunting team number shall be based on an 
association of: 

¶ Service area identifier; 

¶ Shunting team identifier. 
e) Every Maintenance team number shall be based on an 

association of: 

¶ Service area identifier; 

¶ Type of maintenance team (speciality code) 

¶ Maintenance team identifier. 
f) Every Controller number shall be based on an association 

of: 

¶ Controller location; 

¶ Controller identifier. 
g) The numbering for other teams shall be treated in the same 

way as maintenance teams. 
iv. The Bidder shall support SLR in defining the numbering plan. 

 

M 

5.4 Operational Requirements 

The network services necessary to meet the range of UIC requirements are detailed below. These services are to 

be considered as a minimum set of implementation within each UIC standard network. Railways may implement 

additional network services as desired. 

 

Req. 

No 

Requirement 

Summary 

Operational Requirement Description M 

or 

D 

 

1.  Voice Services 
This section describes the generic voice telephony services which are to 
be supported by the Radio Communication network: 

i. Point-to-point voice calls:  
o The system shall support point-to-point voice calls 

between any two call parties. 
o Such point-to-point calls shall allow both parties to talk 

simultaneously. 
ii. Broadcast voice calls 

o The system shall support broadcast voice calls. 
o Broadcast voice calls provide one-way voice 

communications from a single user to multiple users in 
a pre-defined local area, all of whom are members of 
the same call group.  

o The composition of call groups shall be able to be 
modified within the network. A single user shall be able 
to be a member of one or more call groups.  

o The local area over which broadcast calls shall be 
implemented shall be able to be modified within the 
network 

o It shall only be possible for the user who initiated the 
call to talk, other users can only listen 

iii. Group voice calls:  Group voice calls provide voice 
communications between a number of users in a predefined 
local area, all of whom are members of the same call group. 

o The system shall support group voice calls. 
o The composition of call groups shall be able to be 

modified within the network. A single user shall be able 
to be a member of one or more call groups. 

 

 

M 

 

 

 

M 

 

 

 

 

 

 

 

 

 

 

M 
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Req. 

No 

Requirement 

Summary 

Operational Requirement Description M 

or 

D 

 

o The local area over which group calls are implemented 
shall be able to be modified within the network. 

o It is acceptable that only one mobile user involved in 
the group call may talk at any time. In this case: 
Á It shall be possible for controllers to speak at 

any time during the call. 
Á A mechanism shall be provided by the system 

to arbitrate between those users wishing to 
speak within the group call.  

iv. Multi-party voice calls 
o The system shall support multi-party voice 

communications between up to six different parties. 
o Any of the parties involved in a multi-party voice call 

shall be able to talk simultaneously.  
v. All voice call services shall be able to operate between any 

combination of fixed and mobile equipment users. 

 

 

 

 

 

 

M 

 

 

 

M 

2.  Data Services  
The Radio Communication network will provide data services to support 
the following data applications: 

i. Text messages 
o The network shall support the transmission of point-to-

point and point-to-multipoint text messages from 
ground to mobile users and vice versa. 

o Text messages shall not interfere with the ability of 
users to make or receive high priority voice or data 
calls. 

ii. Alarm monitoring 
o Locomotive engine, Cab Radio, etc. 

iii. All Messages exchanged must be stored for at least for one 
year and facilities for getting a printout at a central point and an 
electric copy to be delivered in the monthly meetings. 

 

 

M 

 

 

 

 

M 

 

M 

 

3.  Call Related 
Services 

The Radio Communication system will support the following call related 
services:  

i. Display of identity of called/calling user in the form of a standard 
telephone number and as a textual description of their function. 

ii. Priority and pre-emption 
o The network shall provide a mechanism whereby calls 

may be assigned one of a number of different priority 
levels. 

o This mechanism shall allow calls with a higher 
assigned priority to override (pre-empt) existing calls of 
a lower priority. 

o Pre-empted calls will be discontinued, and the new call 
of a higher priority shall be connected instead. 

iii. Closed user group 
o The group of users who may access the facilities of the 

Train Radio network shall be limited. 
o Any user who is not within the list of allowed Train 

Radio users shall not be able to gain access to any of 
the functions and services provided by the network.  

iv. Call forwarding 
o It shall be possible for an incoming call or data 

message for one user to be forwarded to another user 
using functionality provided by the network. 

o In the case of voice calls, it shall be possible for the 
user who is attempting to forward a call to converse 
with the intended recipient prior to forwarding. 

o There are a number of sub-classes of call forwarding 
to be supported by the network: 

a) Automatically forward the incoming call 
without any user interaction (unconditional). 

b) Automatically forward the incoming call 
without user interaction if the user is busy in 
an existing call (busy). 

 

M 

 

M 

 

 

 

 

 

M 

 

 

 

 

M 

 

 

 

 

 

 

 

M 

D 

 

D 

M 
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Req. 

No 

Requirement 

Summary 

Operational Requirement Description M 

or 

D 

 

c) Automatically forward the incoming call if 
there is no reply from the intended recipient 
(no reply) 

d) Automatically forward the incoming call if the 
intended recipient cannot be contacted via 
the network (not reachable). 

v. Call hold 
o The network shall allow the user to temporarily exit 

from an existing call by putting the call on hold. 
o It shall be possible for the user to re-join the call which 

is on hold at any time. 
vi. Call waiting 

o The network shall provide the ability to inform a user, 
who is involved in an existing call, of attempts by other 
users to contact them. 

vii. Call barring 

o It shall be possible, using network management or 
maintenance facilities, to prevent individual users from: 
Á Making calls to: 

o Another network (fixed or mobile) 
(e.g. can only call on home network); 

o Certain types of numbers within or 
external to the network (e.g. cannot 
call teleshopping numbers); 

o Certain pre-defined telephone 
numbers (e.g. cannot call drivers 
and on-train users); 

Á Receiving calls from: 
o All other networks (fixed or mobile); 
o Certain other networks (fixed or 

mobile); 
o Certain types of numbers within or 

external to the network; 
o Certain pre-defined telephone 

numbers. 

 

M 

 

 

 

M 

 

M 

4.  Railway Specific 
Services 

The Radio Communication Network shall also provide support for the 
following railway specific services: 

¶ Functional addressing including registration/deregistration; 

¶ Location dependent addressing; 

¶ Shunting mode; 

¶ Railway emergency calls. 

M 
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5.5 Implementation Requirements 

Req. 

No 

Requirement 

Summary 

Implementation Requirement Description M or 

D 

 

1.  Acceptance In order to implement a private network solution, the following services 

documentation will be required: 

a) Network Design Report of the existing coverage for SLR 

network. This document shows the result of the radio 

planning simulations. 

b) System integration and optimization plan. This document 

explains how the Bidder is planning to provide the services 

to SLR. 

c) Network Diagrams, Lists of User Equipment and Locations 

under different types, Numbering Plan, Connection Table, 

Service Facilities, etc. 

M  

2.  Acceptance 
Testing 

i. The Bidder to provide a Pilot project with details for testing the 
railway functionalities and user devices specified in this 
document. 

ii. The voice service must be tested also in shunting mode. 

M 

 

M 

 

3.  Implementation 
Schedule 

See Preliminary Project Plan requirements in Project Management 

Section including Cab radios, network extensions and redundancy 

improvement plan. 

M  

4.  Implementation 
Services 

i. The Bidder shall provide an appropriate number of staff, 
including a project manager, of adequate skill and experience 
for the implementation of equipment and associated software.   

ii. The Bidder shall provide resumes of proposed staff 
demonstrating skill and experience in deploying the 
equipment/software. 

M 

 

 

M 

 

5.  Migration The Bidder is required to jointly develop Network and Services 
application server migration processes in Control Centres with the SLR 
to: 

a) provide details on the deployed equipment and software as 
required;  

b) perform server implementation and network deployment to the 
satisfaction of the SLR. 

M  

6.  Network, 
Servers, 
Terminals, Cab 
Radios, 
Development 
Planning 

i. Within the scope of the architecture, the Bidder is required to 
assist in the verification of the dimensions of the overall project 
and any subsequent server and/or terminal expansion projects.  
This includes 

a) Assisting in specifying server and/or network and/or terminal and 
Cab Radio rollout timelines. 

b) Nominating a project manager responsible for the successful 
rollout of services provided. 

ii. Effects of the 25kV electrification must be taken into 
consideration when constructing antennas, laying cables, etc. 
required for providing telecommunication facilities, within SLR 
premises and trains. 

M 

 

 

 

 

 

 

M 
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5.6 Training and Documentation Requirements 

Req. 

No 

Requirement 

Summary 

Training Requirement Description M or D  

1.  Audience Local Training: 

Á SLR Management and non-operational personnel chosen by 
SLR. (20 personnel) 

Á Train Operation personnel (users, maintenance, etc.) :  
Users: Despatchers ï 20, Drivers ï 450, Station Masters ï 500,       
Guards - 500 

Maintenance : Engineers - 20, Technical Officers - 40, Technicians ï 40 

Foreign Training: 

Á SLR Management and non-operational personnel chosen by  
SLR. (10 personnel) 

Á Train Operation personnel (users, maintenance, etc.) :  
Users: Despatchers ï 20, Drivers ï 20, Station Masters ï 20, Guards - 
20 

Maintenance : Engineers ï 12 (Signal 6 and Motive Power 6), 
Technical Officers ï20 (Signal 10 and Motive Power 10), Technicians ï
20 (Signal 10 and Motive Power 10) 

Note: Training programme should be arranged in groups to avoid 
disturbance to railway operations 

 

M 
 
M 

 
 

M 

 
M 

 

2.  Training Concept i. The Bidder to provide a Training Concept document to clarify 
the need of the training for SLR personnel.  

ii. The training should be given by the supplier of the equipment 
(network eq. provider, user devices provider, etc.) 

iii. The Bidder shall plan the training covering the actual 
equipment, the network providing the services and by 
experienced trainers. 

iv. The Bidder shall provide a complete set of User Devices and 
Terminals to the SLR Training Centre to be utilized during the 
training and SLR to use them after train to trainer course for 
their internal training purposes. 

v. The Bidder shall include in his offer all the costs of training 
(giving cost per trainee too). 

M 

 

M 

M 

 

 

M 

 

M 

 

3.  Objectives The Bidder shall meet the following objectives: 

a) Objectives the training should achieve 
b) Participants will be able to perform: an effective and safe train 

operation, on side track work safely, and fully use of the Radio 
Communication as a result of the training 

M  

4.  Content The Bidder shall provide a summary of the key competencies the training 
will cover. 

M  

5.  Delivery The Bidder shall include to the Training Plan how shall the training be 
delivered (e.g. local and foreign courses, train the trainer, etc.) 

M  

6.  Documentation  The Bidder shall provide the following documentation and they will 
become the property of the SLR. 

a) Operating and Technical Manuals of all the User Devices 
b) General description of LTE system documentation; 
c) Railway functionalities documentation of the Radio 

Communication system; 
d) Maintenance and Performance Management Documentation 

M  
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5.7 Project Management Requirements 

 

Req. 

No 

Requirement 

Summary 

Project Management Requirement Description M or 

D 

 

1 Governance The Bidder shall describe the preferred governance arrangements for a 
successful delivery.   

M  

2 Preliminary 
Project Plan  

The Bidder shall provide a Preliminary Project Plan; to include as 
appropriate, but not be limited to the following issues:  

a) Project Objectives 
b) Project Management and Staffing Plan; 
c) Implementation Schedule showing the phases, milestones and key 

tasks that will meet the stated time frame for the project. 
d) Key Task, Time, and Resource Schedule 
e) Technical and/or Operational Support Plans 
f) Training Plan 
g) Risk Management Plan 
h) Pre/post Commissioning/Operational Acceptance Testing Plan (if 

applicable) 

M  

3 Quality 
Assurance 

The Bidder shall show proof of quality assurance across both the 
organizational and project levels,ISO 9001-2000 and/or Capability 
Maturity Model (CMM) certification. Include the proposed plan for quality 
management. 

M 

 

 

 

4 Track Record The Bidder shall provide a minimum of 2 references and their contacts 
from existing users of relevant services provided by the Bidder within the 
last 5 years and preferably in the same country or region. 

M  

 

 

 

5.8 Maintenance Support/ Service Level Requirements 

The Bidder shall submit a draft of Maintenance Plan as part of their technical proposal. 

The Bidder shall present a priced offer (price per year) for the maintenance and performance management of the 

proposed LTE system. 

The SLR may include some of the requirements set out below into a Maintenance &Service Level 

Agreement attached as an Appendix to the Contract Agreement with the successful Bidder (Supplier). 

i. RAM(S) Targets 

This section defines the Reliability, Availability, Maintainability and Safety (RAMS) requirements to be fulfilled by 

the Services Supplier in the Operational Phase. 

During the development phase the supplier must meet the Safety target set by the railway. This process is well 
known and described in detail in EN 50129. The Bidder shall fulfil the EN50129 standard. 

RAM requirements comprise all aspects which can be attributed to the Delivery or the Supplier, including 

maintenance. This includes examples such as hardware or software failures, whether random or systematic, 
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configuration errors, upgrade as well as all impacts induced by Suppliers staff interventions. Correspondingly, this 

is also what shall be understood as covered by the term ñfailureò, throughout this chapter. 

The RAM requirements specifically also include any impacts during preventive maintenance, including upgrades, 

whether planned or not, as well as additional failures or human errors possibly induced during any kind of 

maintenance performed by the supplier. 

The Bidder shall provide RAM Analysis and Prediction Reports in order to demonstrate how the Radio Network 

system´s RAM targets defined in this section will be met. 

The RAM Analysis shall follow the modelling principles in EN 50126, in List of Standards, that the system can be 

in one of several operational states, where failures take the system to a more severely impacted level, restorations 

ultimately returning it to normal operations. 

 

 
 

Figure of EN 50126 System State model 

 

 

 

ii. Reliability Targets 

This section defines the Reliability targets for each of the failure severity levels defined in the table below, in 

terms of 

a) Sum of operational impacts for the more frequent and low impact failures; 

b) Failure rates for the most severe failures. 

The Reliability targets comprise all aspects which can be attributed to the services delivered by the 

Supplier. This includes hardware or software failures, configuration errors,  

The operational impact of an individual failure is defined as its duration of impact at that severity level, 

from the emergence of the failure up till the point of time when the Supplier has rectified the failure 

and restored the System appropriately, exclusive of any additional time necessary to fully recover the 

traffic. 

The Bidder shall, in his overall RAM Analysis and Prediction Report, add individually independent 

failures to the allowance sum, even if overlapping. Consequential failures shall count as a single 

incident, but will typically take both the severity and the duration and thus the overall operational 
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impact to a higher level. 

The Radio Communication system shall support throughout the contract the collection of data, tests and measurements of 

reliability performance at least as relevant for verifying its compliance to the RAM targets. 

 

 

Req. 

No 

Requirement 

Summary 

Maintenance Support / Service Level Requirement Description M or D  

1.  Service 
Levels (1 ï 
4) 

The following table defines the severity levels for all the failures: 

 Severity  

level 

Definition Impact on 

delay 

Examples of failures 

1 No Impact Failures having no 

impact on 

operations and 

passenger service. 

Safety systems are 

fully intact. 

 

No train 

is 

delayed 

¶ Loss of redundancy (e.g. zone controller 

stand-by unit failed). 

¶ Loss of backup data. 

¶ Maintenance feature not available (loss 

of remote diagnostics functions or log 

data) 

¶  ñOff-lineò system unavailable (e.g. 

training and simulator). 

2 Operations 

Impact 

Failures having an 

impact on 

operations and/or 

passenger service, 

but all trains are 

running in 

supervised mode. 

One or 

more 

trains 

are 

delayed 

¶ HW or SW failures affecting the 

operation of trains, e.g. within the Radio 

Network, Application servers, etc. 

¶ Information to trains not accurate or not 

available. 

¶ Failure of User Device(s) 

3 Severe 

Operations 

Impact 

Failures having a 

major impact on 

operations and 

passenger service 

requiring 

Unsupervised 

Manual mode 

operation.  

Trains 

are 

delayed 

¶ Major failure of the Voice 

Communication system preventing 

sending movement authorities to trains. 

¶ Functional failure (software and/or 

system data) 

4 No operation Failures having a 

disastrous impact 

on operations and 

passenger service 

requiring 

Unsupervised 

Manual mode 

operation.  

Catastro

phic  
¶ Loss of Controller-Train Radio 

Communication 

¶ Complete loss of Voice Communication 

System 

The Supplier´s services delivery shall meet the following Reliability targets for the Radio Communication 

System: 

Item Failure severity level Reliability Target                                               M or D 

1. No Impact Number of failures <= 200 per year; and 

Sum of operational impacts < 4000 hours per year 

M 

2. Operations Impact Number of failures <= 70 per year; and 

Sum of operational impacts < 600 hours per year 

M 

3. Severe Operations Impact Number of failures <= 1 per year M 

4. No Operation Number of failures < 1 per 10 years M 
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No single failure within the Radio Communication system shall be able to bring the services delivery into 

the Severe Operations Impact or No Operation state 

2.  Management 
of 
Modifications
, Upgrades 
and Services 

A modification management process needs to be put in place which will incorporate communication with 
the various parties involved. 

 

Item Minimum Requirement M or D  

3.  Management 
of 
Modifications
, Upgrades 
and Services 

1. 
To keep the LTE system in operational condition, modifications will be 
required. The Bidder to provide modifications such as the following: 

a) System optimization; 
b) Changes in topology; 
c) Service extensions; 
d) New integrations; 
e) Modifications to radio parameters; 
f) Software upgrades, including related hardware upgrades if needed; 
g) Works of all kinds. 

M  

4.  Knowledge 
and Expertise 

The Bidder shall provide a number of staff, skills, competency level and location available to 
provide ongoing support for the services required. 

M  

5.  Performance 
Monitoring 

i. It is necessary to monitor the equipment within the LTE system from end to end to 
monitor the services supported performance measurements, analysis reports.  

ii. In order to be able to assess the actual quality of service provided by the network, 
methods should be devised to monitor, on an ongoing basis, quantities such as: 
a) Call set-up times; 
b) Coverage reliability and signal strength; 
c) Hand-over times; 
d) Hand-over interruption; 
e) Byte error rates; 
f) End-to-end transmission delays; 
g) Number of calls dropped. 

iii. The Bidder shall describe their internal fault reporting, fault escalation and feature 
request processes.  This description should include but not limited to: 

a) Fault resolution; 
b) Fault escalation; 
c) Feature requests; 
d) Requested or Identified Feature development. 

M 

 

M 

 

 

 

 

 

 

 

M 

 

6.  The Alarm 
Management 

i. This function analysis the network state and indicates alarms and their resolution.  
The repeated errors must be highlighted in order to take measures to resolve them. 
The alarms must be classified according to priority.  

 
ii. The performance report shall be included to the monthly Maintenance Meetings´ 

Agenda. 
 

iii. The Bidder must propose an efficient tool for monitoring the network and traffic 
quality. 
 

iv. The post-processing network performance, combining various performance counters 
and presenting these counters in a graphic or numeric format. 

 
v. It must be possible to collect data regarding the following performance indicators: 

a) Quality of provided services (delay at recall, client-level quality); 
b) System availability; 
c) Successful and failed traffic channel allocation sessions at cell level; 
d) Number of failed recalls; 
e) Number of rejected calls at cell level, including the rejection code; 
f) Number of received and made calls, number of users, average operation time; 
g) Number and motive of lost connections; 
h) Number of handovers; 
i) Causes for connection interruption. 

M 

 

 

M 

 

 

M 

 

M 

 

M 
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7.  Fault 
Management 

The Bidder must describe a plan of corrective actions and they escalation process.  

Item Minimum Requirement M or D  

1.  Technical advice and assistance M  

2.  Service Level Reporting M  

3.  Hardware and software configuration guides M  

4.  Ordering of equipment and components M  

5.  Order Delivery status tracking D  

6.  Fault status tracking M  

7.  More will be defined in the Maintenance and Service Level Agreement which 
will be attached as an Appendix to the Contract Agreement with the 
successful Bidder (Supplier). 

  

Item Minimum Requirement M or D  

8. Response & 
Resolution 
Times 

1.  Response Time for Fault notification defined to all 4 levels ï this refers to the 

time it takes for the SLR to be notified of a fault by telephone.  The minimum 

required time to report back is within [insert minimum time in minutes] minutes 

of the appointed Contractor reporting the fault. 

M  

  2.  Restoration Time defined to all 4 levels ï this is the length of time to fix a 
problem or establish a workaround to resume business continuity.  The 
maximum time for a business-critical problem is within [insert maximum time 
in hours].  For a non-business critical problem, the maximum time is within 
[insert maximum time in hours]. 

M  

  3.  The above Times will be defined in the Maintenance and Service Level 
Agreement which will be attached as an Appendix to the Contract Agreement 
with the successful Bidder (Supplier). 

M  
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6 Attachments 

6.1 Annex 1 - Draft Software Licence Agreement Requirements (Not Applicable) 
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6.2 Annex 2 - The following elements are important in understanding the environment into which the purchased User Equipment and Services 

will become operational. 

6.2.1 Locations of the Existing Stations (Main, Sub and Halts) 

Locations of the existing Stations have been indicated in the table below 

 

Coast Line ς Colombo region 

Km No. Station Name StationType StationCode 

  1 COLOMBO FORT MAIN FOT 

2.560 2 SECRETARIAT HALT SUB SCR 

3.620 3 KOMPANNAVIDIYA SUB KPN 

5.000 4 KOLLUPITIYA SUB KLP 

7.020 5 BAMBALAPITIYA SUB BPT 

9.140 6 WELLAWATTE MAIN WTE 

11.850 7 DEHIWALA SUB DWL 

14.110 8 MOUNT LAVINIA MAIN MLV 

15.910 9 RATMALANA MAIN RML 

17.830 10 ANGULANA SUB AGL 

19.220 11 LUNAWA SUB LNA 

20.840 12 MORATUWA MAIN MRT 

22.630 13 KORALAWELLA SUB KOR 

24.460 14 EGODA UYANA SUB EYA 

28.140 15 PANADURA MAIN PND 

31.360 16 PINWATTE SUB PIN 

34.360 17 WADDUWA MAIN WDA 

37.950 18 TRAIN HALT NO 1 SUB TRH 

41.760 19 KALUTARA NORTH MAIN KTN 

43.750 20 KALUTARA SOUTH MAIN KTS 

46.560 21 KATUKURUNDA SUB KKD 

49.940 22 PAYAGALA NORTH SUB PGN 

51.150 23 PAYAGALA SOUTH MAIN PGS 

53.050 24 MAGGONA SUB MGN 

56.220 25 BERUWALA MAIN BRL 

58.040 26 HETTIMULLA SUB HML 

61.560 27 ALUTHGAMA MAIN ALT 

62.850 28 BENTHOTA SUB BNT 

66.830 29 INDURUWA MAIN IDA 

69.520 30 MAHA INDURUWA SUB MWA 

72.960 31 KOSGODA MAIN KDA 

74.410 32 PIYAGAMA SUB PYA 

75.880 33 AHUNGALLA MAIN AUH 

  34 PATHA GANGODA SUB PGD 

80.100 35 BALAPITIYA MAIN BPA 

 36 ANDADOLA SUB AND 

83.350 37 KANDEGODA SUB KGD 

85.020 38 AMBALANGODA MAIN ABA 

87.750 39 MADAMPAGAMA SUB MPA 

 40 AKURALA SUB AKU 

91.190 41 KAHAWA MAIN KWE 

93.860 42 TELWATTE SUB TWT 

 43 SEENIGAMA SUB SMA 

97.020 44 HIKKADUWA MAIN HKD 

 45 THIRANAGAMA SUB TNA 

101.490 46 KUMARAKANDA SUB KMK 

103.420 47 DODANDUWA MAIN DNA 

104.450 48 RATGAMA SUB RTG 

107.630 49 BOOSA MAIN BSH 

110.200 50 GINTOTA MAIN GNT 
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111.870 51 PIYADIGAMA SUB PGM 

113.300 52 RICHMOND HILL SUB RCH 

115.780 53 GALLE MAIN GLE 

120.160 54 KATUGODA MAIN KUG 

121.410 55 UNAWATUNA SUB UNW 

126.230 56 TALPE MAIN TLP 

129.280 57 HABARADUWA SUB HBD 

131.000 58 KOGGALA MAIN KOG 

133.180 59 KATHALUWA SUB KTL 

136.050 60 AHANGAMA MAIN ANM 

139.550 61 MIDIGAMA SUB MED 

141.960 62 KUMBALAGAMA SUB KMB 

144.720 63 WELIGAMA MAIN WLM 

148.140 64 POLWATHU MODARA SUB PLR 

149.420 65 MIRISSA SUB MIS 

153.250 66 KAMBURUGAMUWA MAIN KMG 

156.000 67 WALGAMA SUB WLG 

158.710 68 MATARA MAIN MTR 

 

 

Kelani Valley Line ς Colombo region 

Km No. Station Name Station Type Station Code 

1.884 1 BASELINE ROAD MAIN BSL 

3.545 2 COTTA RODA SUB CRD 

5.615 3 NARAHENPITA MAIN NHP 

7.363 4 KIRILLAPONE SUB KPE 

9.154 5 NUGEGODA MAIN NUG 

 6 PANGIRIWATTA SUB PRW 

11.520 7 UDAHAMULLA SUB UHM 

13.291 8 NAVINNA SUB NWN 

14.460 9 MAHARAGAMA MAIN MAG 

17.112 10 PANNIPITIYA SUB PAN 

19.408 11 KOTTWA MAIN KOT 

20.598 12 MALAPALLA SUB MPL 

22.400 13 HOMAGAMA HOSPITAL ROAD SUB HHR 

24.610 14 HOMAGAMA  MAIN HMA 

26.380 15 PANAGODA SUB PNG 

  16 GODAGAMA SUB GGA 

29.743 17 MEEGODA MAIN MGD 

  18 WATAREKA SUB WAK 

 19 LYANWALA HALT   

35.284 20 PADUKKA MAIN PDK 

36.840 21 ARUKWATTE SUB ARW 

37.920 22 ANGAMPITIYA SUB AGP 

38.860 23 UGGALLA SUB UGL 

  24 PINNAWALA SUB PNW 

41.200 25 GAMMANA SUB GMA 

42.000 26 MORAKELE SUB MRK 

44.399 27 WAGA MAIN WGG 

46.460 28 KADUGODA SUB KDG 

 29 ARAPANGAMA HALT   

49.437 30 KOSGAMA MAIN KSG 
 31 ALUTH AMBALAMA HALT   
 32 MIRISWATHTHA HALT   

  33 HIGURALA HALT   

55.570  34 PUWAKPITIYA SUB PWP 

  35 PUWAKPITIYA NEW TOWN HALT   

  36 KIRIWANDALA HALT   

 59.277 37 AVISSAWELLA MAIN AVS 
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Puttalam Line ς Colombo region 

Km No. Station Name Station Type Station Code 

15.177 1 PERALANDA SUB PRL 

16.929 2 KANDANA SUB KAN 

18.656 3 KAPUWATTA SUB KAW 

20.253 4 JAELA MAIN JLA 

22.034 5 TUDELLA SUB TUD 

23.280 6 KUDAHAKAPOLA SUB KUD 

24.603 7 ALAWATHUPITIYA SUB AWP 

26.155 8 SEEDUWA MAIN SED 

28.224 9 LIYANAGEMULLA SUB LGM 

31.530 10 INVESTMENT PRO ZONE SUB IPZ 

31.539 11 KATUNAYAKA MAIN KTK 

30.547 12 COLOMBO AIR PORT MAIN CAK 

33.410 13 KURANA MAIN KUR 

36.950 14 NEGOMBO MAIN NGB 

40.238 15 KATTUWA SUB KAT 

43.148 16 KOCHCHIKADE MAIN KCH 

44.745 17 WAIKKALA SUB WKL 

46.979 18 BOLAWATTA MAIN BLT 

49.477 19 BORALESSA SUB BSA 

52.454 20 LUNUWILA MAIN LWL 

57.421 21 TUMMODERA SUB TDR 

60.296 22 NATTANDIYA MAIN NAT 

63.257 23 WALAHAPITIYA SUB WHP 

65.881 24 KUDAWEWA MAIN KWW 

68.790 25 NELUMPOKUNA SUB NPK 

70.096 26 MADAMPE MAIN MDP 

74.522 27 KAKAPALLIYA SUB KYA 

77.758 28 SAWARANA SUB SWR 

80.562 29 CHILAW MAIN CHL 

86.940 30 MANUWANGAMA SUB MNG 

89.793 31 BANGADENIYA MAIN BGY 

94.280 32 ARACHCHIKATTUWA SUB AKT 

97.800 33 ANAWILANDAWA SUB AVD 

100.016 34 BATTULU OYA SUB BOA 

103.410 35 PULACHCHIKULAM SUB PCK 

107.871 36 MUNDAL MAIN MNL 

114.827 37 MADGALA ELIYA SUB MGE 

119.771 38 MADURANKULIYA SUB MKI 

 
39 ERAKKULAM PEDDI NAGAVILLU SUB   

128.565 40 PALAVI MAIN PVI 

132.260 41 THILLADIYA SUB TDY 

133.219 42 PUTTALAM MAIN PTM 
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Main Line ς Colombo region 

Km No. Station Name Station 
Type 

Station 
Code 

0.000 1 MARADANA MAIN MDA 

1.768 2 DEMATAGODA SUB DAG 

2.798 3 ORUGODAWATHTHA MAIN  URW 

 4 KOLONNAWA MAIN KLN 

4.973 5 KELANIYA MAIN KLA 

6.776 6 WANAWASALA SUB WSL 

8.126 7 HUNUPITIYA MAIN HUN 

9.799 8 ENDERAMULLA SUB EDM 

12.143 9 HORAPE SUB HRP 

13.646 10 RAGAMA MAIN RGM 

16.216 11 WALPOLA SUB WPA 

17.183 12 BATUWATTA SUB BTU 

18.831 13 BULUGAHAGODA SUB BGH 

20.622 14 GANEMULLA MAIN GAN 

22.424 15 YAGODA SUB YGD 

25.638 16 GAMPAHA MAIN GPH 

28.021 17 DARALUWA SUB DRL 

30.005 18 BEMMULLA SUB BEM 

32.266 19 MAGALEGODA SUB MGG 

33.770 20 
HEENDENIYA 
PATTIGODA SUB HDP 

35.578 21 VEYANGODA MAIN VGD 

37.431 22 WADURAWA SUB WRW 

39.727 23 KEENAWALA SUB KEN 

42.013 24 PALLEWELA MAIN PLL 

44.313 25 GANEGODA SUB GND 

47.200 26 WIJAYA RAJADAHANA SUB WRD 

48.370 27 MIRIGAMA MAIN MIR 

50.208 28 WILWATTA SUB WWT 

52.530 29 BOTALE SUB BTL 

54.324 30 AMBEPUSSA MAIN APS 

57.951 31 YATTALGODA SUB YTG 

59.973 32 BUJJOMUWA SUB BJM 

63.772 33 ALAWWA MAIN ALW 

67.884 34 WALAKUMBURA SUB WKA 

71.927 35 POLGAHAWELA MAIN PLG 

75.972 36 PANALIYA SUB PNL 

77.054 37 TISMALPOLA SUB TSM 

 38 KOROSSE HALT KSP 

80.050 39 YATAGAMA SUB YGM 

  40 RAMBUKKANA MAIN RBK 

Northern Line ς Colombo region 

Km No. Station Name Station Type Station Code 

77.340 1 GIRAMBE SUB GRB 

79.215 2 TALAWATTEGEDARA SUB TWG 

84.373 3 POTHUHERA MAIN PTA 

89.170 4 NAILIYA SUB NLY 

93.372 5 KURUNEGALA MAIN KRN 

  6 MUTTATUGALA SUB MTG 

  7 MARALUWAWA HALT   

  8 MADDEGAMA HALT   

  9 THURULIYAGAMA HALT   
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Main Line ς Nawalapitiya Region 

Km No. Station Name Station Type Station Code 

82.537 40 RAMBUKKANA MAIN RBK 

88.339 41 KADIGAMUWA MAIN KMA 

 42 YATLWEIDENIYA HALT   

91.905 43 GANGODA SUB GDA 

94.181 44 IHALAKOTTE MAIN IKT 

 45 MAKEHELWALA HALT   

 46 GOOD VIEW HALT GVP 

99.168 47 BALANA MAIN BNA 

 48 WERALUGOLLA HALT   

103.637 49 KADUGANNAWA MAIN KGW 

 50 URAPOLA HALT   

 51 KOTABOGODA HALT   

107.546 52 PILIMATALAWA MAIN PLT 

112.951 53 PERADENIYA JUNCTION MAIN PDA 

 54 BARAMMANA     

115.000 55 KOSHINNA SUB KOS  

117.760 56 GELIOYA MAIN GEY 

 57 POLGAHAANGA HALT   

 58 WELIGALLA HALT   

 59 GANGATHILAKA HALT   

 60 KAHATAPITIYA HALT   

125.031 61 GAMPOLA MAIN GPL 

 62 WALLAHAGODA HALT   

128.973 63 TEMBILIGALA HALT TBL 

132.406 64 ULAPANE MAIN ULP 

 65 PALLEGAMA HALT   

 66 WARAKAWA HALT   

139.622 67 NAWALAPITIYA MAIN NVP 

 68 SALEM BRIGE HALT SLP 

 69 HYND-FORD HALT HYP 

145.407 70 INDURU OYA MAIN INO 

146.500 71 HANGARANOYA HALT   

 72 PENRHOS HALT PRP 

150.957 73 GALBODA MAIN GBD 

  74 DEKINDA HALT   

  10 HADIRIWALANA HALT   

 103.104 11 WELLAWA MAIN WEL 

  12 PAHALA WARDANA HALT   

  13 PORA POLA HALT   

  14 PORA POLA JUNCTION HALT   

  15 PINNAGOLLA HALT   

  16 DEWADDA HALT   

  17 NELUMPATHGAMA HALT   

 114.820 18 GANEWATTA MAIN GNW 

  19 THBBAGALLA HALT   

  20 UDUGODAGAMA HALT   

  21 UYANGALLA HALT   

  22 HIRIYALA SUB HRL 

  23 WERAGALA HALT   

  24 ADAGALA HALT   

  25 MIRIHANPITIGAMA HALT   

 127.149 26 NAGOLLAGAMA MAIN NAG 

  27 KURAHANGAMA SUB   

 131.028 28 THIMBIRIYAGEDARA HALT TIM 

 136.685 29 MAHO MAIN MHO 
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 75 WEYWELTHALAWA HALT WWP 

160.200 76 WATAWALA MAIN WLA 

162.520 77 IHALA WATAWALA SUB IWL 

165.889 78 ROZELLA MAIN RZL 

173.005 79 HATTON MAIN HTN 

 80 GALKANDAWATTA HALT   

178.069 81 KOTAGALA MAIN KGA 

 82 DERICLAIRE HALT   

 83 SL CLAIR HALT SCP 

185.957 84 TALAWAKELE MAIN TKL 

192.396 85 WATAGODA MAIN WTG 

197.406 86 GREAT WESTERN MAIN GWN 

200.809 87 RADELLA SUB RDL 

205.156 88 NANUOYA MAIN NOA 

210.306 89 PARAKUMPURA SUB PKP 

219.595 90 AMBEWELA MAIN ABL 

223.031 91 PATTIPOLA MAIN PPL 

229.741 92 OHIYA MAIN OHA 

238.663 93 IDALGASHINNA MAIN IGH 

 94 GLENANORE HALT GNP 

246.068 95 HAPUTALE MAIN HPT 

251.179 96 DIYATALAWA MAIN DLA 

257.248 97 BANDARAWELA MAIN BDA 

259.547 98 KINIGAMA SUB KNM 

263.472 99 HEELOYA MAIN HLO 

267.830 100 KITHAL ELLE SUB KEL 

269.692 101 ELLA MAIN ELL 

275.817 102 DEMODARA MAIN DDR 

281.322 103 UODUWARA SUB UDW 

284.696 104 HALI-ELLA MAIN HEA 

290.493 105 BADULLA MAIN BAD 

 

 

Matale Line ς Nawalapitiya Region  

Km No. Station Name Station Type Station 
Code 

113.786 1 SARASAVIUYANA SUB SUA 

 2 RAJAWATTA HALT   

 3 RANSAIES HILLS HALT   

 4 SUDUHUMPOLA HALT   

118.837 5 KANDY MAIN KDT 

 6 AGIRIYA HALT   

120.502 7 MAHAIYAWA SUB MYA 

 8 KATUGASTOTA ROAD HALT   

 9 MAWILMADA HALT   

124.385 10 KATUGASTOTA MAIN KTG 

 11 PALLETALAWINNA SUB PTW 

126.884 12 UDATALAWINNA SUB UDL 

 13 MEEGAMMANA SUB MEE 

 14 YATINUWARA HALT   

130.989 15 WATTEGAMA MAIN WGA 

 16 YATAWARA HALT   

 17 PATHANPAHA SUB PTP 

  18 MARUKONA HALT   

 129.750 19 UDATHATHAWELA SUB UWL 

 141.118 20 UKUWELA MAIN UKL 

  21 THAWALAKOYA HALT   

  22 ELWALA HALT   

  23 KOHOMBILIWALA HALT   

 146.709 24 MATALE MAIN MTL 
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Northern Line ï Anuradhapura 

Region 

 

Km No. Station Name Station Type Station Code 

136.685 29 MAHO MAIN MHO 

140.020 30 RANDENIGAMA SUB RGA 

148.358 31 AMBANPOLA MAIN ABN 

158.343 32 GALGAMUWA MAIN GLM 

168.184 33 SENERATHGAMA MAIN SGM 

177.059 34 TAMBUTTEGAMA MAIN TBM 

188.038 35 TALAWA MAIN TLA 

196.500 36 SRAWASTIPURA MAIN SRP 

200.161 37 ANURADH NEW TOWN SUB APT 

 38 SCHOOL HALT HALT   

203.044 39 ANURADHAPURA MAIN ANP 

204.540 40 MIHINTALE JUNCTION SUB MHJ 

214.650 41 MIHINTALE MAIN MHN 

 42 SAMAGIPURA HALT   

 43 ASHOKAPURA HALT   

208.771 44 SALAIYAPURA SUB SAL 

215.834 45 PARASANGAHAWEWA MAIN PHW 

 46 SIYABALAGASWAWA HALT   

219.290 47 MEDAGAMA SUB MEM 

 48 WERALAMURIPPUWA HALT   

229.016 49 MADAWACHCHIYA MAIN MWH 

235.852 50 POONEWA SUB PON 

247.138 51 ERATPERIYAKULAM SUB EKM 

252.455 52 VAVUNIYA MAIN VNA 

  53 THANDIKULAM SUB TDK 

  54 OMANTAI MAIN OMT 

  55 PULIYANKULAMA MAIN PKM 

  56 MANKULAMA MAIN MKM 

  57 MURIKANDY MAIN MRK 

  58 KILLINOCHOIH MAIN KOC 

  59 PARANTHAN MAIN PRN 

  60 ELEPHANT PASS MAIN EPS 

  61 PALLAI MAIN PAL 

  62 ELUTHUMATTUVAL SUB EML 

  63 MIRUSUVIL SUB MSL 

  64 KODIKAMAM MAIN KKM 

  65 MEESALAI SUB MES 

  66 SANKATHTHANAI SUB SAK 

  67 CHAVAKACHCHERI MAIN CCH 

  68 THACHCHANTHOPPU SUB TPH 

  69 NAVATKULI MAIN NVT 

  70 PUNGANKULAM SUB PNK 

  71 JAFFNA MAIN JFN 

  72 KOKUVIL SUB KKV 

  73 KONDAVIL MAIN KDV 

  74 INUVIL SUB INL 

  75 CHUNNAKAM MAIN CKM 

  76 MALLAKAM SUB MAL 

  77 TELLIPALLAI SUB TPI 

  78 MAVITTAPURAM SUB MVT 

  79 KAN. CEMENT FAC. SID. SUB CFS 

  80 KANKESANTURAL MAIN KKS 
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Batticoloa Line ς Anuradhapura Region 

Km No. Station Name Station Type Station Code 

140.932 1 YAPAHUWA HALT YPW 

147.164 2 KONWEWA MAIN KON 

154.063 3 RANMUKAGAMA SUB RNA 

158.041 4 MORAGOLLAGAMA MAIN MLG 

163.631 5 SIYABALANGAMUWA SUB SYA 

169.906 6 NEGAMA SUB NGM 

174.179 7 AUKANA SUB AWK 

177.384 8 KALAWEWA MAIN KLW 

 9 IHALAGAMA HALT IHA 

186.545 10 KEKIRAWA MAIN KRA 

197.374 11 HORIWILA SUB HLA 

201.304 12 PALUGASWEWA MAIN PUW 

208.344 13 HABARANA SUB HBN 

221.395 14 HATARASKOTUWA SUB HKT 

224.776 15 GAL OYA JUNCTION MAIN GOA 

234.239 16 MINNERIYA SUB MIY 

241.855 17 HINGARAKGODA MAIN HRG 

 18 HATHAMUNA HALT HAU 

247.173 19 JAYANTHIPURA SUB JAP 

250.250 20 LAKSAUYANA SUB LYA 

252.565 21 PARAKUMUYANA SUB PKU 

257.802 22 POLONNARUWA MAIN PLN 

262.219 23 GALLELLA SUB GAL 

267.675 24 MANAMPITIYA MAIN MPT 

  25 SEWARAPITIYA SUB SVP 

  26 WELIKANDA MAIN WKD 

  27 PUNANI MAIN PNI 

  28 REDETHANA SUB RDT 

  29 KADADASI NAGARAYA SUB KDN 

  30 VALACHCHENAI MAIN VCH 

  31 KALKUDAH SUB KKH 

  32 DEVAPURAM SUB DPM 

  33 CHANDARAMULAI HALT VML 

  34 ERAVUR MAIN EVR 

  35 BATTICOLOA MAIN BCO 

 

 

Trincomalee Line ς Anuradhapura Region 

Km No. Station Name Station Type Station Code 

254.481 2 KANTALE MAIN KNI 

 3 GANTHALAWA HALT GTL 

  4 MOLLIPOTANA SUB MLP 

273.179 5 TAMPALAKAMAM MAIN TAN 

288.406 6 CHINA BAY MAIN CBY 

295.009 7 TRINCOMALEE MAIN TCO   
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Talaimannar   Line ς Anuradhapura Region 

Km No. Station Name Station Type Station Code 

 2 CHEDDIKULAM MAIN CDK 

  3 MADHU ROAD MAIN MRD 

  4 MURUNKAN MAIN MUK 

  5 MATHOTTAM SUB MTM 

  6 THIRUKETHEESWARAM SUB TVM 

  7 MANNAR MAIN MAN 

  8 THODDAWELI SUB TDV 

  9 PESALAI MAIN PES 

  10 TALAIMANNAR MAIN TLM 

  11 TALAIMANNAR PIER MAIN TMP 

 

 
 
  Other Important Locations 

 Shed/ Office etc. Location 

1 Locomotive Repair Centers in Colombo  Maligawatte, Dematagoda 

2 Goods handling Locations in Colombo  Maradana,  

3 Locomotive Repair Centers in Aluthgama Aluthgama 

4 Locomotive Repair Centers in Galle Galle 

5 Locomotive Repair Centers in Maho Junction Maho 

6 Kolonnawa Oil Handling Station Kolonnawa 

7 Railway Headquarters Maradana 

8 Way & Works Headquarters Maradana 

9 Motive Power Maligawatte 

10 Signal & Telecommunication Dematagoda 

11 Railway Workshops and Training Centre Ratmalana 
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6.2.2 Sri Lanka Railway Network 

An overview of the existing Railway Network is as shown in the diagram below.  

 












