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Foreword

This EIRENE System Requirements Specification version 16.0.0 is released to address
the requirements that are relevant to interoperability of the rail system within the
European Community, in particular according to the Directive 2008/57/EC. It has
been released alongside a new version of the EIRENE Functional Requirements
Specification version 8.0.0, with which consistency was assured.

The document incorporates the relevant requirements introducing Internet Protocol
based new Core Network architecture, making the system able to use either Packet
Switching or Circuit Switching as a bearer for ETCS, allowing the usage of terminals
offering improved protection against interferences and inserting the findings of a
Working Group managed by the European Railway Agency, with the participation of
the UIC, CER, EIM and GSM-R Industry Group. It includes the ability of using
additional frequencies in the 900 MHz band and other public GSM bands and
introduces other reviewed functionalities for the network and the terminals.

The EIRENE System Requirements Specification version 16.0.0 requirements which are
relevant for interoperability in Europe are strictly the ones marked in this version with
the category (MI), and these should be verified for certification purposes and
authorisation for placing into service in Europe. There is no impact for Individual
Constituents or Subsystems certification done according to the applicable requirements
in EIRENE previous versions. Within the ERA ERTMS/GSM-R CCM process it was
agreed that ERA should recommend the referencing of the EIRENE System
Requirements Specification version 16.0.0 in the Annex A of the CCS TSI, as a
mandatory document.

The EIRENE version numbering structure is as follows:

— First digit (16) is the EIRENE version, and it is aligned with the ERA Baseline for
Europe (B0), defined according to the ERA CCM process

— Second digit (0) is aligned to ERA First release 0 for Baseline 1 (Bl r0), defined
according to the ERA CCM process

— Third digit (0) corresponds to an UIC interim version, which shall contain changes
that will not refer to (MI) categories

Following this, EIRENE 16.0.0 is aligned with ERA B1 r0.
Please note that, this EIRENE System Requirements Specification version
16.0.0replaces the former version 15.4.0. The complete document must be considered in

order to ensure an EIRENE compliant GSM-R system.

The current document has been created following the agreements in the MoU signed
between ERA and UIC in October 2010.
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List of definitions List of definitions

Balise

Banking

Broadcast call

Cab radio

Call type

A passive or active device normally mounted in proximity to the track for
communications with passing trains. A standard for passive balises has been
devised within the EUROBALISE project.

A movement where a traction unit is used temporarily at the rear of a train to
provide additional tractive support.

A call made to all members of a pre-defined group within a local geographical
area. Only the initiator of the call may talk with all other group members
listening only.

The radio and associated user and other interfaces installed in the cab of a
locomotive and for use principally by the locomotive driver.

A prefix used to identify the User Number dialled.

Chief conductor

A member of the train crew with overall responsibility for passenger related
Railway activities on-board the train.

Coach number

Controller

A number assigned to an item of rolling stock on a permanent basis. The coach
number may form a component of a functional number used to address
users/systems on an item of rolling stock.

An individual responsible for the conduct of some aspect of train operations
(also known as dispatcher or signaller). For the purposes of this specification the
following functional roles of controllers are defined:

— primary controller;

secondary controller;

traffic controller;

— power supply controller.
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Dependent upon local circumstances, a number of functional roles can be carried
out by a single controller or a single functional role can be carried out by a
number of controllers.

CS-mode

Circuit Switched mode requires a dedicated end to end transmission resource for
each subscriber.

Driver safety device

An on-train system which monitors the alertness of the driver and provides
warning and alarms to other systems as appropriate.

EIRENE network

An EIRENE network is a railway telecommunications network, based on the
ETSI GSM standard, which complies with all related mandatory requirements
specified in the EIRENE FRS and SRS. An EIRENE network may also include
optional features and these shall then be implemented as specified in the
EIRENE FRS and SRS. The EIRENE network excludes terminals.

EIRENE Network Access Number

A number dialled as an access code to allow use of functional numbers not
compliant with [ITU-T E.164].

EIRENE system
An EIRENE system is a railway telecommunications system based on the ETSI
GSM standard, which complies with all related mandatory requirements as
specified in the EIRENE FRS and SRS. An EIRENE system may also include
optional features and these shall then be implemented as specified in the
EIRENE FRS and SRS. The EIRENE System includes terminals.

Emergency Manager

Manager responsible for co-ordination of actions related to emergency incidents
impacting train operation.

Engine number
A number assigned to an item of traction stock on a permanent basis. The engine

number may form a component of a functional number used to address
users/systems on an item of traction stock.
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List of definitions

ETCS data only radio

The radio equipment dedicated to support the ETCS train control application
data transmission requirements. This equipment includes at least two radio
transceivers and their enclosure.

Fiche

A UIC fiche or leaflet is a document adopted by UIC members. Statements
within the fiche may comprise specifications which are binding on UIC members
(‘obligatory’ specifications) or optional (‘recommended’ specifications). The
existing track-to-train radio standard is contained within UIC fiche 751-3. It is
envisaged that the EIRENE standard will be covered by a new UIC fiche, 951.

Functional addressing/numbering
A term used to describe the process of addressing a call using a number
representing the function a user is performing, rather than a number identifying
the user’s terminal equipment.

Functional identity
The full alphanumeric description of the function performed by a called or
calling party within the functional numbering scheme, identifying them by
function or role rather than by a specific item of radio equipment or user
subscription. The functional identity can include characters and/or numbers.

Functional number
The full number used within the functional addressing scheme to contact an end
user/system by function or role rather than by a specific item of radio equipment
or user subscription.

General purpose radio

A standard GSM radio based closely on commercially available units for general
use.

Group call
A call made to all members of a pre-defined group within a local geographical

area. Only one member of the group may talk at any instant with all other group
members listening only.
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Handover

The process by which connection between the GSM mobile and the GSM
network is maintained as the mobile moves from area to area, by passing
communication channel control from one base station to another or between
different channels in one cell.

Harmonised National Function

An optional function (national) whose attributes have been internationally
agreed, such that, where used, the functionality is identical.

High priority call

High priority calls (critical group calls and critical operational point to point
calls) are made in exceptional circumstances where the situation requires a
higher level of priority than for normal operational calls, but the same call
handling regarding alerting and setup. These calls have lower priority than
Railway emergency calls.

High speed line

A section of route forming part of the European High Speed Rail Network and
any additional routes specified as such by national administrations.

Internationally Harmonised National Value

IMEI

A value (such as Short Dialling Code, Group Identity, Functional Number) used
to implement a national function that must be internationally harmonised in
order to ensure interoperable train operation.

International Mobile station Equipment Identity

Link assurance signal

A form of unidirectional signalling transmitted periodically or constantly from
one radio to another to allow the receiving user to detect a break in radio
transmission during critical manoeuvres (e.g. during shunting).

Local Operational Communication

Page 24

Communication between train and infrastructure staff for local train operation,
e.g. driver, technical inspector, train preparation staff, etc.
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Location dependent addressing

A term used to describe the process of addressing a particular function (typically
a controller) based on the current location of the user (typically a train).

Maintenance settings

Maintenance settings are settings that are not normally accessible by the user in
operational modes. These settings will normally be accessible only by authorised
maintenance personnel.

Modes of Operation

GPRS/EGPRS mobile stations are classified into mode of operation A, B and C
classes

Class A mobile stations can simultaneously connect to the CS-mode core
network (MSC or MSS/MGW) and to the packet switched core network (SGSN).
The class A mobile user can make/receive CS-mode calls and is able to
receive/transmit PS-mode data.

Class B mobile stations are attached simultaneous to packet and circuit switched
mode service. It can only operate one set of services at a time. CS-mode can
temporarily override PS-mode data transmission, PS-mode cannot override CS-
mode.

Class C mobile stations are restricted even more in their capabilities to operate
simultaneous CS-mode and PS-mode services. It can be attached either to the CS-
domain or to the PS-domain. The domain selection is done manually and does
not allow simultaneous operation.
Multi-party call

A voice communication method whereby a number of parties defined by the call
initiator may participate in the call. All parties may talk simultaneously. The
parties can be connected to different MSCs.

Multiple driver communications

A term used to describe communications between the drivers of each active cab
in a train comprising multiple traction vehicles.
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Multislot configuration

A Multislot configuration consists of multiple circuit or packet switched TDMA
radio traffic channels together with the associated control channels, assigned to
the same MS. A Multislot configuration can occupy up to 8 basic physical radio
channels, with different timeslot numbers but with the same frequency
parameters (e.g. ARFCN, Training Sequence Code).

Operational communications

These are railway communications directly concerned with train movements or
train operation. For example controller-driver communications.

Operational radio

A handheld radio suitable for use by people involved in railway operations.

Platform Inspector

A person who performs controller actions related to train operations at stations.

Power supply controller

A controller responsible for the management of the traction power supply.

Primary controller

The location and direction of movement of any particular train permits the
unique identification of a Primary Controller. The Primary Controller is
currently the co-ordinator of train emergency calls. The Primary Controller is
normally responsible for the operation of a designated area of track. The exact
responsibilities of the Primary Controller are determined on a national basis.

PS-mode
Packet Switched transmission mode shares (the) radio transmission resource(s)
between several subscribers. Depending on the subscriber -classification
guaranteed or non-guaranteed resources can be assigned for packet data
transmission purposes.

Radio Block Centre

Page 26

An ERTMS/ETCS term referring to a centralised safety unit to establish and
control train separation using radio as the train to ground communication
medium.
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Railway Access Code

A prefix used to identify an EIRENE network outside the network the calling
party is operating in.

Railway emergency call

A call of the highest priority for warning drivers, controllers and other concerned
personnel of a dangerous situation in a pre-defined area. Two types of Railway
emergency calls are defined:

- Train emergency calls (for Railway emergencies whilst not involved in
Shunting operations).

- Shunting emergency calls (for Railway emergencies whilst involved in
Shunting operations).

Enhanced Railway emergency call

Unless otherwise specified, Railway emergency call also applies to enhanced
Railway emergency call in this document.

eREC provides an additional set of functionalities to enhance the operation of
railway emergency calls so as to define these areas to include or exclude joining,
crossing and parallel tracks and shunting areas. eREC allows to achieve
discrimination of Railway emergency call in order to minimize production loss.

Railway Security Staff
Staff responsible for the security of the railway environment, e.g. trains,
stations.
Roaming
The use of a mobile on any communications network other than the user’s home
network.
Routing database

The database that contains the registered relationships between the functional
number and the MSISDN.

Railway Undertakings Dispatcher

Logistics co-ordinator of Railway Undertakings, e.g. staff, engines, etc.
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Secondary controller
A Secondary Controller is a train controller who holds responsibility for the safe
running of trains on a designated area of track (e.g. a signaller). Secondary
Controllers require the facility to communicate with trains in all situations in
order to perform their function. The split of responsibilities between Primary
Controllers and Secondary Controllers is determined on a national basis.

Shunting emergency call

A Railway emergency call used to instruct shunting teams to cease shunting
movements immediately.

Shunting mode
Shunting mode is the operational mode of mobile terminals, where the train
emergency call 299 and the group call “all drivers in same area” 200 are de-
activated on the SIM and at least the shunting emergency call 599 is activated.

Shunting radio

A handheld radio suitable for use by people involved in railway operations
including shunting operations.

Shunting team
A group of people manoeuvring trains in order to change their composition.
Communications for shunting are particularly critical when a driver at the front
of a train is pushing it backwards towards buffers or other potential obstructions.
In this case a lookout is often required to report progress to the driver.

Stock number
A number assigned to an item of traction or rolling stock on a permanent basis.
A stock number may form a component of a functional number used to address
users/systems on an item of traction or rolling stock.

Support communications
These are railway communications which are not directly concerned with train
movements or train operation. For example such communications might involve
the passage of catering, maintenance or timetable information.

Switchman

Operator of a local interlocking.
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Technical Inspector

Local staff checking the technical status of trains or train components, e.g.
brakes, coupling, lights, etc.

Trackside environment

The Trackside environment consists of rail yards and track sections, where the
following extreme environmental conditions are observed:

- Very low and high temperatures
- Rapid temperature variations;

- Heavy snowfall;

- Heavy rain;

- Strong winds;

- Very strong occasional water splashes and water jets (e.g. from the roof of
coaches);

- High incidence of fine dust particles, especially iron particles;
- Very high ambient noise level

- High variation of illumination (from darkness to direct sunlight).

Traffic controller
A controller who has responsibility for the scheduling of trains and the ‘“flow” of
trains over the network. For example, traffic control personnel are responsible for
such activities as holding connecting services and minimising disruption to the
timetable. The traffic control function has no formal safety responsibility.

Train control system (TCS)
The process by which the movement of a train is influenced without any action
by the driver. For the purposes of this specification, reference to the train control
system also encompasses automatic train protection, automatic train operation
and in-cab signalling.

Train controller
A controller who has responsibility for the safe movement of trains.

Train mode
Train mode is the operational mode of mobile terminals, where at least the train

emergency call 299 and the group call “all drivers in same area” 200 are activated
on the SIM and the shunting emergency call 599 is de-activated.
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Train number
A number given to a train by operational staff for a particular journey. A train
number may form a component of functional number used to address
users/systems on a train.

Train Preparation Staff

Local staff responsible for preconditions related to train composition, e.g.
calculation of load, brake capacity, documentation / forms, etc.

Train Ready

Indication from Railway Undertaking to Infrastructure Manager that the train is
ready for departure.

Tromboning

Tromboning may occur when a call is placed to a roaming mobile in the same
country as the call originator. Tromboning is the term given to the routing of a
call via the mobile’s home country and back. This is obviously undesirable.

User number

The entry in a routing database. It consists of two parts: the User Identifier
Number and the Functional Code.

Voice Recording System

A system which is used to record any voice communication for operational or
legal purposes
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111

1.2

1.2.1

1.2.2

Introduction

General

This specification has been developed within UIC Project EIRENE. It specifies a digital
radio standard for the European railways applicable worldwide. It forms part of the
specification for technical interoperability. (I)

Scope

The EIRENE System Requirements Specification defines a radio system satisfying the
mobile communications requirements of the applicable worldwide [EIRENE FRS]. It
encompasses ground-train voice and data communications, together with the ground-
based mobile communications needs of trackside workers, station and depot staff and
railway administrative and managerial personnel. (I)

Figure 1-1 shows how the EIRENE system is covered in this specification, by
associating each element of the system with its corresponding section number(s).
References specifying the main interfaces are also cited, and are detailed more
extensively in Appendix A. (I)
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Figure 1-1: Layout of EIRENE specifications and details of interfaces
1.23  The application of this specification will ensure interoperability for trains and staff

crossing national or other borders between systems. It also intends to provide
manufacturing economies of scale wherever practical. ()

1.3 Applicability

1.3.1  The EIRENE System Requirements Specification defines the set of requirements which
a railway radio system shall comply with in order to ensure interoperability between
national railways. (I)
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1.3.2

1.3.3

1.3.4

1 Introduction

The EIRENE Functional Requirements Specification [EIRENE FRS] specifies the
functional requirements for EIRENE. (I)

The specification distinguishes between requirements affecting a railway’s network
infrastructure, onto which mobiles will roam, and the requirements concerning
mobiles which may be used in any EIRENE compliant network. (I)

The statements made in the specification are assigned to one of three categories: (I)

Mandatory for Interoperability (indicated by ‘(MI)" at the end of the paragraph).
These are the requirements, with respect to the authorisation in the EU according
to the TSI, that are considered in the European Directives to be relevant for
interoperability as fulfilling the essential requirements for the Control-Command
and Signalling subsystem related to safety and technical compatibility which must
be met by the rail system, the subsystems, and the interoperability constituents,
including interfaces according to the corresponding conditions set out in Annex III
of the Directive 2008/57/EC. It is mandatory that each railway subsystem in the
EU meets these requirements on lines under the scope of the Directive to ensure
technical compatibility between Member States and safe integration between train
and track.

Mandatory for the System (indicated by ‘(M) at the end of the paragraph). These
requirements must be complied with together with the “Mandatory for
Interoperability (MI)” requirements in order to deliver an EIRENE compliant
system. The M requirements ensure additional level of system technical integration
and compliance to existing standards; they allow that the technical characteristics
of the network and fixed terminal system are compatible with each other and with
those on board the trains to be used on the rail system.

Optional (indicated by “(O)" at the end of the paragraph). These requirements
allow the selection (or non-selection) of a set of requirements on a national basis
and shall not be used as a precondition for the acceptance of roaming mobile
equipment on GSM-R networks. When an option is selected, the method defined in
the SRS and FRS by which such features are implemented becomes mandatory (M),
both to provide a consistent service and to present a recognised and agreed
standard to manufacturers in order to obtain economies of scale in development
and manufacture.

Information (indicated by ‘(I)" at the end of the paragraph). These are statements
intended to provide explanatory notes.

Note: NA is used to indicate that a particular service is not applicable and will
therefore not need to be provided.
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System overview
Extent of specification

The system is based on the ETSI GSM standard. To meet additional functionality and
performance requirements, this standard is to be supplemented by the following GSM
services: (I)

— voice broadcast service;

— voice group call service;

— enhanced multi-level precedence and pre-emption;

— (enhanced) General Packet Radio Service (GPRS/eGPRS);

— Asynchronous and transparent CS-mode data services at 2.4, 4.8 and 9.6 kbps;
— railway specific applications:

— exchange of number and location information between train and ground to support
functional and location dependent addressing;

— emergency calls;

— shunting mode;

— multiple driver communications;

— railway specific features, network parameters and standards:
— link assurance signal;

— calling and connected line presentation of functional identities;
— cab radio, man-machine and other interfaces;

— environmental specifications;

— controller position functional specifications;

— system configuration (numbering plans, priority levels, subscriber details, closed
user groups, etc).
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1.4.1.2 The scope of the specification is shown in figure 1-2, showing the hierarchy of the
GSM, and railway features to be implemented. (I)

Functonal 4
Locabon
Other apphcatons Radway omergoncy calls
(NaBonat or Indernational) \ Shurting cper aton *
Mutiple Griver communcatons
Nasonal
farway
/.'——ﬁ\\ systom
{" Radway e Apphcasons )
(required for IMeroperatity )
GSM-R
7 = A
( GSM GSM
> > S Servens
VoIon ptp calle Vouce Group Cab Service
Mutiparty voro Cals mmmw
Data ot swichad services o
CrRyTCres

Figure 1-2: Scope of the GSM-R system with reference to functionality provided by GSM

1413 A list of ETSI and 3GPP specifications is provided in the normative references
section of this document. (I)

1414 Compliance to the list of normative documents is mandatory for all of the GSM
services necessary to provide the functionality specified in the [EIRENE FRS]. (M)

1.4.1.5 Later releases of these specifications may be used, providing that the system is
backwards-compatible with the versions listed. (I)
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1.4.2 Outline architecture

1421 The system is based on the GSM architecture which is summarised in figure 1-3. (1)

MS BSS

Billing Domain Name
Centre Service for ETCS

Figure 1-3: GSM architecture overview

1.4.2.2 The system comprises the following elements: (I)

— Base station sub-systems (BSSs) of base station controllers (BSCs) controlling base
transceiver stations (BTSs) each containing a number of transceivers (TRXs).

— Network sub-systems (NSSs) interfacing to the BSS via the GSM ‘A’ interface. The
NSS contains mobile services switching centres (MSCs) with primary responsibility
for call control. The MSC is supported by a visitor location register (VLR)
containing temporary details of subscribers active within the MSC area, a group
call register (GCR) containing attributes of voice group and broadcast call
configurations for the related MSC area and home location registers (HLRs)
holding subscriber details on a permanent basis.

Whenever the terms MSC, GMSC, A-MSC or R-MSC are used in the specification,
they refer to the relevant MSC functionalities that can be implemented in two
different architectures as described in [TS 103 066]:

e ETSI GSM Release 99 (R99) includes MSC or multiple MSCs

e 3GPP Release 4 (Rel-4) includes single or multiple MSC Server(s) coupled
with Media Gateway(s).

A BSC can be connected to multiple MSCs (RANFlex) in order to increase the
system availability, e.g. to overcome MSC disaster situations.

Page 36 UIC CODE 951-16.0.0



1 Introduction

— The network also comprises (enhanced) General Packet Radio Service (GPRS)
infrastructure elements supporting the respective GPRS/EGPRS radio access
bearer. The serving GPRS support node (SGSN) is a location register function
storing subscription information and location information for each subscriber
registered in that node. It interfaces to the BSS (PCU) via the Gb interface, to the
HLR via the Gr interface and optionally to the MSC/ VLR via the Gs interface. The
gateway GPRS support node (GGSN) contains routeing information (needed to
tunnel packet data traffic for a GPRS MS to the SGSN where the MS is registered)
for each subscriber for which the GGSN has at least one PDP context active. It
interfaces to the SGSN via the Gn interface, to external packet data networks via
the Gi interface and to other GSM/GPRS networks via the Gp interface.

— Domain Name Service (DNS) for mapping a Fully Qualified Domain Name to an IP
address and vice versa.

— Mobile equipment (ME) interfacing to the BSS via the air (Um) interface.

— Subscriber Identity Modules (SIMs) containing information specific to single
subscribers. A standardised interface links mobile equipment to SIM cards. A SIM
and ME combined are termed a mobile station (MS).

— Operation and Maintenance Centre (OMC) for managing the network.

Billing Centre.

1423 Signalling within the NSS and between NSSs is carried out according to signalling
system number 7, SS7, making specific use of the mobile application part (MAP) of that
standard. (I)

1424 Railway networks may implement a short message service centre to be interfaced to
the GSM network in order to support railway specific messaging applications. (I)

1425 A railway GSM network is also likely to have external interfaces to: (I)

— private railway fixed networks;

public operator networks;

controller equipment;

— specialised railway systems (e.g. train control systems).

1.42.6 EIRENE provides the radio access bearer services for ERTMS/ETCS in CS-mode as
well as PS-mode. The EURORADIO protocol is responsible for ensuring the overall
safety of the end-to-end transmission between train- and trackside ERTMS/ETCS
applications. (I)

1427 Deleted

1.4.2.8 Standardised interface protocols are to be provided to allow applications external to
EIRENE to access EIRENE bearer services. (I)

1.4.2.9 Applications may include: (I)
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1.43.1

1.43.2

Page

— public address;
— intercom;
— driver safety device;

— train borne recorder.

Railway specific services and facilities

To meet the specific railway requirements, a number of additional features are
required some of which have been incorporated in the GSM Standard. The main
aspects are summarised in the following paragraphs. (I)

Frequency: Equipment is to be capable of operation (see figure 1-4) in a sub-band, or
combination of sub-bands, of the ER-GSM band. The Extended Railways GSM (ER-
GSM) band includes the Extended -UIC (E-UIC) frequency band and the Extended
GSM (E-GSM) band. The sum of the UIC frequency band and of the E-GSM band
defines the R-GSM band as in [EN 301 515]. The Extended GSM (E-GSM) band
includes the Primary GSM (P-GSM) band. (I)

UL— Up Link DL — Down Link
A A
( | )
873 876880 890 915 918 921925 935 960 MHz
Pl 5 P-GSM R P 3 P-GSM R
| E-GSM § {1 | E-GSM §
L R-GSM N | L R-GSM R
 (ER-GSM __[ER-GSM R
! UIC Band i ! | uIcBand !
Figure 1-4
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Sub-Bands Frequencies (MHz)

Extended UIC (E-UIC) frequency 873-880/918-925

band
ER-GSM band UIC frequency band 876-880/921-925
873-915/918-960 Railways GSM (R-GSM) band 876-915/921-960
MHz Extended GSM (E-GSM) band 880-915/925-960

Primary GSM (P-GSM) band 890-915/935-960

Table 1-A

1.43.2i For applications of EIRENE Systems which are not relevant to interoperability of the
rail system within the European Community, in particular according to the Directive
2008/57/EC, the frequencies given in clause 1.4.3.2 need not necessarily be supported.
Alternative frequencies may be employed according to local spectrum availability and
allocation. The frequencies employed may be in the ER-GSM band or the frequency
bands allocated for GSM as defined in [EN301 515, index [35]]. (I)

1.4.3.3 Voice broadcast and group call facilities: All mobile equipment (ME) except ETCS
data only radio are to support these services as defined in the relevant GSM
specifications. The services will mainly be used to: (I)

— broadcast messages from controllers to certain groups of trains in a controller area;

— broadcast messages from trains or shunting team members to controllers or other
mobiles in a defined area;

— conduct group calls between train drivers and controllers over pre-defined areas;

— conduct group calls between trackside workers, shunting team members, station
staff and similar groups, typically over local areas.

1434 Enhanced multi-level precedence and pre-emption: This GSM specification is to be
implemented in order to achieve the high performance requirements necessary for
emergency group calls. It is also necessary to meet different grades of service
requirements for different types of communications traffic on the system (e.g. safety
(e.g. train control system), operational and administrative communications). (I)

1.43.5 Functional numbering: Many railway staff need to be addressed by functional rather
than personal numbers. The functional numbers may change on a regular basis. The
principal example is that of train drivers, who need to be addressed by train numbers
which change with each journey. To overcome this difficulty a translation facility will
be provided to allow calls to functional numbers to be forwarded to the most
appropriate personal number at that time. Thus calls made to a train number are
forwarded by the network to the appropriate driver or locomotive for that train at that
time. (I)
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1.4.3.7

1.4.3.8

1.4.3.9

1.4.3.10

1.5

151

Page
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A follow-me service will be implemented in the EIRENE network using the GSM
Unstructured Supplementary Service Data (USSD) facility to allow users to establish
and terminate the forwarding of calls from a functional number to their personal
number. (1)

Location dependent addressing: Train drivers need to be able to contact controllers
and other staff at the push of a single button. As the train moves through different
areas, controllers are liable to change. As a consequence it is necessary to provide a
means of addressing calls from a train to certain functions based on the location of the
train. (I)

The only source of location information available within the GSM network is the cell
that the train is in. However, there are a number of external sources from which more
accurate location information may be derived: (I)

— on-train location systems;

— trackside balises;

— information from ground based systems.

Within EIRENE, the primary means of determining the location of a train for the
purpose of location dependent addressing will be based on the cell dependent routing.

This may be supplemented with additional information from external systems to
provide a greater degree of accuracy. (I)

Deleted

Structure of the specification

The specification is divided into the following separate sections: (I)
Introduction;

Network requirements;

Network configuration;

Mobile equipment core specification;

Cab radio;

General purpose radio;

NS Ok N

Operational radio;

7A. Shunting radio;

@

Controller equipment specifications;
9.  Numbering plan;
10. Subscriber management;

11. Functional numbering and location dependent addressing;
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1.5.3

1.5.4

155

1.5.6

15.7

1 Introduction

12. Text messaging;

13. Railway emergency calls;

13A. enhanced Railway emergency calls;

14. Shunting mode;

15. Deleted

16. ETCS data only radio;

17. Interconnection, Roaming and Border Crossing

A. References.

Section 2 lists the services and facilities which are to be supported by GSM-R networks.
Section 3 provides requirements and recommendations concerning the configuration,
planning and implementation of networks. (I)

Sections 4, 5, 6, 7, 7A and 16 are concerned with mobile equipment. Section 4 provides
specifications applicable to all GSM-R mobiles. Sections 5, 6, 7, 7A and 16 detail the
additional requirements for Cab radio, General purpose radio, Operational radio,
Shunting radio and ETCS data only radio equipment respectively. Note that for the
handheld version of the General purpose radio, commercial standards apply. (I)

Section 8 covers controller equipment. Section 9 is concerned with a numbering plan
for the variety of functional numbers which are required. For PS-mode operation,
section 9 specifies IP version to be used and the access to the applicable packet data
networks. Section 10 details the handling of other information, such as priority, closed
user groups and encryption algorithms, which must be applied consistently in all
networks. (I)

Section 11 specifies functional and location dependent addressing. Section 12 refers to
the possible use of pre-defined text messages (not required for interoperability). (I)

Sections 13, 14 and 17 describe the implementation of emergency calls, shunting mode,
and Interconnection, Roaming and Border Crossing. (I)

References for all sections are included in appendix A. (I)
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Network requirements

Introduction

The network services necessary to meet the range of UIC requirements are detailed
below. These services are to be considered as a minimum set for implementation
within each GSM-R network. Railways may implement additional network services as

desired. (I)

GSM teleservices

The GSM teleservices [EN 301 515, Index [24]] to be supported are indicated in table 2-1.

(VBS)

Category Teleservice Requirement Notes
1 Speech 11 Telephony Ml
transmission
12 Emergency calls M For ‘112’ calls and not necessarily
railway operational emergencies.
2 Short message |21 Short message MT/PP (0]
service )
Service may be used for the passage
22 Short message MO/PP o} of text messages.
23 Short message cell (0]
broadcast
6 Facsimile 61 Alternate speech and (0]
transmission fax group 3
62 Automatic fax group 3 (0]
9 Voice Group 91 Voice Group Call Mi
service* Service (VGCS)
92 Voice Broadcast Service M

MT/PP - Mobile Terminated/Point-to-Point
MO/PP - Mobile Originated/Point-to-Point

* Voice Group service specifications contain implementation options. The options required for
interoperability are as stated in [ASCI OPTIONS]
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2.3 Bearer services

23.1  The bearer services [EN 301 515, Index [23]] to be supported are listed in table 2-2.

Bearer service Requirement Notes
20. Asynchronous General Bearer Service

21. Asynchronous 300 bps T
21. Asynchronous 300 bps NT

22. Asynchronous 1.2 kbps T
22. Asynchronous 1.2 kbps NT

23. Asynchronous 1200/75 bps T
23. Asynchronous 1200/75 bps NT

24. Asynchronous 2.4 kbps T

E.g. V.21, V.22, V.22 bis, V.23, V.32

24. Asynchronous 2.4 kbps NT access
25. Asynchronous 4.8 kbps T I Connection to standard ISDN fixed
25. Asynchronous 4.8 kbps NT networks

26. Asynchronous 9.6 kbps T
26. Asynchronous 9.6 kbps NT
30. Synchronous General Bearer Service

31. Synchronous 1.2 kbps T
31. Synchronous 1.2 kbps NT

32. Synchronous 2.4 kbps T
32. Synchronous 2.4 kbps NT

33. Synchronous 4.8 kbps T
33. Synchronous 4.8 kbps NT

34. Synchronous 9.6 kbps T
34. Synchronous 9.6 kbps NT

40. General PAD Access Bearer Service

41. PAD access 300 bps T
41. PAD access 300 bps NT

42. PAD access 1.2 kbps T
42. PAD access 1.2 kbps NT

43. PAD access 1200/75 bps T
43. PAD access 1200/75 bps NT

44. PAD access 2.4 kbps T
44. PAD access 2.4 kbps NT

45. PAD access 4.8 kbps T
45. PAD access 4.8 kbps NT

46. PAD access 9.6 kbps T
46. PAD access 9.6 kbps NT

61. Alternate speech/data
70. GPRS

71. EGPRS

81. Speech followed by data

O|O|O(0O|[0O0O 0000000000 O0O0O0O0O0O0O0O0OO0OO0O|IOE0OE0E000000O0

T - Transparent; NT - Non-transparent
Table 2-2: Bearer services to be supported

232  The Adaptive Multi-Rate (AMR) CODEC is not suitable for voice group calls or for
voice broadcast calls. (I)
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241

GSM supplementary services

2 Network requirements

The GSM supplementary services [EN 301 515] and [SUPP SERVICES] to be supported and
their applicability are listed in table 2-3.

Supplementary service Requirement Notes
Calling Line Identification Presentation (CLIP) MI Note 1
Calling Line Identification Restriction (CLIR) (@)
Connected Line Identification Presentation (CoLP) MI Note 1
Connected Line Identification Restriction (CoLR) o
Call Forwarding Unconditional (CFU) M Note 2
Call Forwarding on Mobile Subscriber Busy (CFB) M Note 3
Call Forwarding on No Reply (CFNRYy) 0]
Call forwarding on Mobile Subscriber Not Reachable (CFNRc) 0]
Call waiting (CW) MI
Call hold (HOLD) MI
Multi Party Service (MPTY) MI
Closed User Group (CUG) o
Advice of Charge (Information) (AoCl) 0]
Advice of Charge (Charging) (AoCC) o
Barring of All Outgoing Calls (BAOC) 0]
Barring of Outgoing International Calls (BOIC) o
BOIC except those to Home PLMN Country (BOIC-exHC) M
Barring of All Incoming Calls (BAIC) O/M Note 5
Barring of Incoming Calls when Roaming Outside the Home M
PLMN Country (BIC-Roam)
Unstructured Supplementary Service Data (USSD) MI
Follow Me MI
Sub-addressing* MI
Enhanced Multi-Level Precedence and Pre-emption (eMLPP) MI
Explicit Call Transfer (ECT) @)
Completion of Calls to Busy Subscribers (CCBS) O
User-to-User Signalling 1 (UUS1) MI Note 4

Note 1 - Provide additional safety check for driver-controller communications

Note 2 - Can be used for train number conversion (see section 11)
Note 3 - To be used for call forwarding where there are multiple radios in the cab

Note 4 - Used for the transfer of functional numbers (sender and receiver) and railway emergency call

confirmation messages

Note 5 — Referto § 2.4.2-§ 2.4.3

* Sub-addressing is not a GSM supplementary service but for convenience is listed in the above table

Table 2-3: GSM supplementary services to be supported
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2.6

2.6.1

2.7

271

272
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“Barring of All Incoming Calls - (BAIC)”, according to table 2-3, shall be activated to all
provisioned Bearer Services of an ETCS subscriber during normal operation. (M).

“Barring of All Incoming Calls - (BAIC)” for ETCS subscribers may be deactivated
during non-operational activities such as maintenance updates. (I).

Railway specific services

The railway specific services to be supported are listed in table 2-4.

Railway service Requirement Notes
Functional addressing (section 11) MI
Location dependent addressing (section 11) MI
Shunting mode (section 14) MI
Multiple driver communications (section 5) MI
Railway Emergency calls (section 13) Ml
enhanced Railway Emergency Calls (section 13A) @)

Table 2-4: Railway specific services to be supported

Alerting duration

The call waiting service (CW) permits a party A to be notified of an incoming call from
party C whilst the traffic channel is not available for the incoming call and party A is
engaged in an active call with party B. However call waiting does not operate during
the prior set up of the call between the parties A and B (including alerting if used).
Therefore the alerting duration has to be as short as possible in order to minimize the
risk for the party A of missing notification of an incoming call from party C with a
higher eMLPP priority. Taking into account technical and operational aspects, it is
recommended to set the relevant timer(s) in the network in such a way that the
maximum alerting duration is limited to 60s. (I)

Uplink Reply and Notification Response

“Uplink Reply” and “Notification Response” are procedures for VGCS and VBS
to optimize the usage of radio resources and can be used depending on
the Group Call Reference number (Group Call Area, Group Identity), e.g. for
national local applications.

“Uplink Reply” and “Notification Response” procedures may be applied in an
EIRENE network. (O)
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2 Network requirements

273  “Uplink Reply” and “Notification Response” procedures shall not be applied in an
EIRENE network for any function required for interoperability (e.g. REC and call to
drivers in the area). (MI)

274  “Uplink Reply” and “Notification Response” procedures shall not be applied in an
EIRENE network for a determined Group Call Reference number if not all EIRENE
mobile stations of this VGCS or VBS call support them. (M)

275 If the procedures “Uplink Reply” and “Notification Response” are applied they
shall be in accordance with [EN301 515, Index [4]] for VGCS and with [EN 301
515,Index [5]] for VBS. (M)

276 It the Uplink Reply procedure is applied, the EIRENE network can obtain
knowledge on whether EIRENE mobile stations are listening in a cell by
sending an uplink access request (perform uplink reply procedure) in an uplink
free message on the VGCS / VBS call channel downlink when no talking
service subscriber is present in the cell. (I)

2.7.7  If no uplink access bursts are received by the EIRENE network from any mobile, the
EIRENE network can decide to release the VGCS / VBS call channel in that cell and

then provide notifications containing no channel description. (I)

278  The EIRENE network shall establish a VGCS / VBS call channel in a cell and inform
the EIRENE mobile station on the channel position if it receives a notification response
from an EIRENE mobile station moving to this cell with notifications containing no
channel description. (M)

2.8 Network architecture

281  The architecture of the core network shall be based on ETSI Release 99 specifications or
ETSI Release 4 specifications. (M)

2811 Deleted (M)

28.2 If the core network is implemented using the ETSI Release 99 architecture, it shall
comply with [EN 301 515] and [TS 102 281]. (M)

2.8.2i If the core network is implemented using the ETSI Release 4 architecture, it shall
comply with [EN 301 515], [TS 102 281] and [TS 103 066]. (M)

283  The non-core part of the network shall be based on ETSI Release 99 specifications. It
shall comply with [EN 301 515] and [TS 102 281]. (M)

284  When operating ETCS in PS-mode as well as other ERTMS applications, a Domain
Name Service (DNS) equipment shall be provided in addition to the core network. (M)
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Core Network Redundancy

In order to increase the system availability, RANFlex can be used. RANFlex introduces
redundancy of MSCs while VGCS/VBS requires a specific hierarchy for service and
traffic plane control. So for interworking of RANFlex and VGCS/VBS further
enhancements are necessary.(I)

In order to achieve full interworking between RANFlex and VGCS/VBS including
redundancy for VGCS/VBS, the feature GSM-R Core Network Redundancy can be
implemented. (O)

If the feature GSM-R Core Network Redundancy based on RANFlex is implemented, it
shall comply with [ETSI TS 103 147]. (M)

If the feature Intra-domain connection of RAN nodes to multiple Core Network nodes
(RANflex) is part of the GSM-R packet switched domain implementation, it shall
comply with [ETSI TS 123 236]. (M)

In order to increase packet core network system availability GGSN-Core Nodes may be
operated in a redundant configuration. (O)

In order to increase the Domain Name Service availability, Domain Name Service
nodes may be operated in a redundant configuration. (O)

Interfaces to Core Network

The GSM-R Core Network interfaces to controller equipment. (I)

If this GSM-R Core Network interface is IP based using SIP, it shall comply with the
requirements described in Chapter 8. (M)

Train control application

Where ERTMS/ETCS level 2 or 3 is implemented, the Quality of Service requirements

as specified in document [SUBSET 093] and the test specification [ERTMS/GSM-R QoS
Test Specification] are applicable. (I)

Where ERTMS/ETCS level 2 or 3 is implemented, the Interface requirements as
specified in document [MORANE EURO FFFIS] are applicable. (MI)

Where ERTMS/ETCS level 2 or 3 is operated in PS-mode using GPRS/EGPRS bearer
services, the network shall comply with ETSI specification [ETSI TS 103 328]. (MI)

Engineering guideline [O-8664] gives valuable information when operating
ERTMS/ETCS level 2 or 3 in PS-mode using GPRS/EGPRS bearer services. (I)
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2 Network requirements

212 Interfaces to Voice Recording System
2121 For operational or legal purposes voice communication may be recorded. (I)
2122 The following interfaces to the VRS may be available in the EIRENE network: (I)
-FTS to VRS interface
-NSS to VRS interface

2123  If the Voice Recording Interface is IP based using SIP, it shall comply with [TS 103 389].
M)
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3.1

3.1.1

3.1.2

3.2

3.21

3.2.1i

322

3.23

3.24

Network configuration

Introduction

EIRENE mobiles are specified to conform to a common minimum standard of
performance. It is the responsibility of national railways to design their EIRENE
networks to provide the required level of service to EIRENE compliant mobiles. (I)

This section draws together specifications and information related to the planning of
an EIRENE network and provides guidance on target performance levels. Additional
information on communication requirements for the ERTMS/ETCS application is
provided in [ERTMS COMMS]. (I)

Coverage

For network planning, the coverage level is defined as the field strength at the antenna
on the roof of a train (nominally a height of 4m above the track). An isotropic antenna
with a gain of 0dBi is assumed. This criterion will be met with a certain probability in
the coverage area. (The target coverage power level is dependent on the statistical
fluctuations caused by the actual propagation conditions.) (I)

The values concerning coverage and speed-limitations listed in § 3.2.2 to §3.2.3 are
applicable for ER-GSM band frequencies. For other frequencies listed in §4.2.1i, the
equivalent power budget taking into account attenuation conditions and power classes
as defined in 4.2.4 is to be considered. (I)

The following minimum values shall apply: (MI)

— coverage probability of 95% based on a coverage level of 38.5 dBuV/m (-98 dBm)
for voice and non-safety critical data;

— coverage probability of 95% based on a coverage level of 41.5 dBuV/m (-95 dBm)
on lines with ETCS levels 2/3 for speeds lower than or equal to 220km/h.
The following minimum values shall apply: (MI)

— coverage probability of 95% based on a coverage level of 44.5 dBuV/m (-92 dBm)
on lines with ETCS levels 2/3 for speeds above 280km/h;

— coverage probability of 95% based on a coverage level between 41.5 dBuV/m and
44.5dBpV/m (-95 dBm and -92 dBm) on lines with ETCS levels 2/3 for speeds
above 220km/h and lower than or equal to 280km/h.

The EIRENE mobile installation shall be designed to operate in a network meeting the
criteria in 3.2.2 and 3.2.3. (MI)
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3.2.6

3.3

331

3.3.2

3.3.3

334

3.3.5

The specified coverage probability means that with a probability value of at least 95%
in each location interval (length: 100m) the measured coverage level shall be greater
than or equal to the figures stated above. The coverage levels specified above consider
a maximum total loss of 6 dB between antenna and receiver inputs (including a margin
of e.g. 3dB for ageing). This value is defined in order to ensure that the level at the
input of the receiver will never be lower than the reference sensitivity level of the
receiver. The relevant clauses according to the appropriate frequency band defined in
[EN 301 515, Index [35]] should apply. It is possible to compensate losses higher than 3
dB between antenna and receiver inputs by using an antenna with the corresponding
gain above the assumed value of 0dBi (I).

The values for ETCS levels 2/3 concerning coverage and speed-limitations are to be
validated and, if necessary, reviewed after the first operational implementation of
ETCS. (I)

Handover and cell reselection
Handover

The handover success rate should be at least 99.5% over train routes under design load
conditions (as given in [EN 301 515, Index [30]]). (O)

To avoid the necessity for large cell overlaps to accommodate high speed train
operations, optimisation of the handover process for such trains is considered
necessary. Suitable algorithms will be tested and refined as necessary during the trials
process. (I)

The proposed events for measurement of the start and stop of the handover execution
at the mobile are: (I)
— receipt of ‘handover command’;

— receipt of "'UA” after “physical info” on new channel.

The handover in dedicated mode (voice call) shall be executed in less than:
J 350 ms in 95% of cases (M)
J 500 ms in 99% of cases (M)

An additional option is available to reduce the handover break period, namely the use
of the synchronous handover capability to reduce the break period to about 150m:s.
Synchronous handover requires the BTS transmissions in different cells to be
synchronised by the system. Each authority can decide whether it wishes to use
synchronised BTSs. (I)

Cell reselection in group receive mode

Page
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3 Network configuration

3.3.6  Cell reselection in group receive mode could lead to a loss of speech information. (I)

3.3.7  Loss of speech due to cell reselection within a GCA consisting of adjacent cells only
shall be less than:

e 85in95% of cases (M)
e 125in99% of cases (M)

3.3.8  The network should support “SYSTEM INFORMATION TYPE 10bis/ter” according to
[3GPP TS 44.018] (O)

3.3.9  The Mobile Station should support the handling of “SYSTEM INFORMATION TYPE
10bis/ter” according to [3GPP TS 44.018] and move directly to the down link channel
of the adjacent cell according to [3GPP TS 43.022] (O)

3.3.10 If both network and mobile station support “SYSTEM INFORMATION TYPE
10bis/ter” the loss of speech shall be less than:

. 300 ms in 95% of cases (M)
450 ms in 99% of cases (M)

3.3.11 The Mobile Station operation shall not be impacted by the reception of “SYSTEM
INFORMATION TYPE 10bis/ter” according to [3GPP TS 44.018] (M)

34 Call setup time requirement

3.4.1  Call setup time requirement is dependent upon the eMLPP priority of a call [EN 301 515,
Index [27]]. The required priority level for each call type is given in section 10.2. (I)

3.4.2  Call setup times as defined in the EIRENE FRS shall be achieved with authentication
and ciphering procedures enabled. (MI)

3.4.2i  Authentication may be delayed if necessary to achieve the required call setup times. (I)

3.43  The passage of the call through any networks external to GSM (e.g. from the GSM MSC
to a controller linked by an ISDN connection) should not exceed 250ms, measured
according [QoS VOICE TEST SPEC]. (I)

3.43i The call setup delay of Railway Emergency Calls through any networks external to
GSM (see 3.4.3) to the Controller Equipment (see 8) shall not exceed 500 ms, measured
according [QoS VOICE TEST SPEC]. (M)

344  Achievement of fast call setup times requires information in the setup message to be

compressed. A maximum of 12 digits may be sent as mobile originator-to-dispatcher
information. (1)
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3.45  The requirements for Railway Emergency Call and ‘All drivers in area’ set-up
performance are indicated in table 3-0 according to the measurement method defined
in [QoS VOICE TEST SPEC]. (I)

System element Call processing time Call processing time
(REC) (All drivers in area)
Network <2.5s <3s (M)
Cab radio <750ms <1s (M)
Controller <500ms <500ms (M)
Table 3-0
3.5 Frequency band and channel arrangements
3.5.1  For applications of EIRENE Systems which are relevant to interoperability of the rail
system within the European Community, in particular according to the Directive
2008/57/EC, the network shall operate in a sub-band, or combination of sub-bands, of
the R-GSM band as defined in [EN 301 515, Index [35]] according to the table 3-A below: (I)
Sub-Bands Frequencies (MHz)
R-GSM band UIC frequency band 876-880/921-925 (Mr)
Extended GSM (E-GSM) band 880-915/925-960 (M)
Primary GSM (P-GSM) band 890-915/935-960 (M)
Table 3-A
3.5.2 The UIC frequency band for GSM-R is defined in, [1999/569/EC] and [ECC/DEC/(02)05]:
0
— 876 - 880 MHz (mobile station transmit); paired with
— 921 - 925 MHz (base station transmit).
353 The carrier frequency is designated by the absolute radio frequency channel number

Page
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(ARFCN), and is defined in [EN 301 515, Index [35]]. For carriers in the UIC frequency
band the following convention shall be used, where Fl(n) is the frequency value of the
carrier ARFCN n in the lower band, and Fu(n) the corresponding frequency value in
the upper band: ()

—  Fl(n) =890 + 0.2%(n-1024)
— Fu(n) =Fl(n) + 45

955 <n <973
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3 Network configuration

Frequencies are in MHz.

3.54  For applications of EIRENE Systems which are not relevant to interoperability of the
rail system within the European Community, in particular according to the Directive
2008/57/EC, the frequencies given in clause 3.5.1 need not be supported. Alternative
frequencies may be employed according to local spectrum availability and allocation.
The frequencies employed may be in the ER-GSM band or the frequency bands
allocated for GSM as defined in [EN301 515, index [35]]. (I)

3.5.5  For applications of EIRENE Systems which are relevant to interoperability of the rail
system within the European Community, in particular according to the Directive
2008/57/EC, the System Information in the BCCH shall be broadcast in the UIC
frequency band to enable EIRENE mobiles not supporting the ER-GSM band the access
to the GSM-R network. (MI)

3.5.6  An operational and planning constraint exists regarding the use of the ER-GSM band
for VGCS/VBS calls. (I)

3.5.7  The ER-GSM band shall only be used for VGCS /VBS calls if all involved users/mobile
stations have ER-GSM band capability. (M)

3.6 DTMF tones and signals

3.61  The minimum duration of a DTMF tone and the length of pause between tones
generated by the network (DTMF sender) and needed for the DTMF digit recognition
in the network (DTMF receiver) are specified in [DTMF SIGNALLING]. (I)

3.7 Termination of VGCS/VBS calls

371  An entitled controller may terminate a VGCS/VBS call based on either DTMF
signalling [EN 301 515, Index [4] & [5]] or message based explicit signalling option specified
in [TS 103 389]. (I)

3.71i In case of mixed implementations based on ETSI Release 99 and 3GPP Release 4
architectures or for implementations including only core networks based on ETSI
Release 99 architecture, message based explicit signalling shall not be used for
termination of VGCS/VBS calls. (M)

3.7.2  The network shall terminate the ongoing VGCS/VBS call if it receives the 3-digit
sequence “***” transmitted via DTMF signals or via message based explicit signalling

option (value “kill” of the action-parameter of the SIP message body) specified in [TS
103 389]. (M)

3.73 In order to minimise the discomfort caused by the DTMF tone added in the voice

channel, the duration of the tone generated by the fixed line dispatcher shall be 70ms +
5ms, and there shall be a minimum gap of 65ms between each tone. (M)
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3.8

3.8.1

3.8.1i

3.8.2

3.8.3

3.8.4

3.8.5

Muting and unmuting for VGCS calls

Muting and unmuting for VGCS shall be in line with either [EN 301 515, Index [4]] or
message based explicit signalling option specified in [TS 103 389]. (M)

In case of mixed implementations based on ETSI Release 99 and 3GPP Release 4
architectures or for implementations including only core networks based on ETSI
Release 99 architecture, message based explicit signalling shall not be used for muting
and unmuting for VGCS calls. (M)

The network shall send the SET-PARAMETER message with the attribute “D-ATT =
T”1 [EN 301 515, Index [6]] to the mobile station of the talking subscriber if it receives the 3-
digit sequence “###” transmitted via DTMF or the message based explicit signalling
option (value “unmute” of the action-parameter of the SIP message body) specified in
[TS 103 389] from a controller terminal. However, receiving the 3-digit sequence “###”
or the message based explicit signalling option (value “unmute” of the action-
parameter of the SIP message body) specified in [TS 103 389] from any additional
controller terminal while the controller mentioned above is still talking shall not result
in sending another SET-PARAMETER message with the attribute “D-ATT =T". (M)

When the network has detected the 3-digit DTMF sequence “###”or the explicit
message based signalling option (value “unmute” of the action-parameter of the SIP
message body) specified in [TS 103 389] from a controller terminal and if the controller
was not previously talking it should indicate its recognition by playing a single DTMF
grant tone “#” of duration of 100ms + 5ms to be sent to that controller terminal only.
©)

The network shall send the SET-PARAMETER message with the attribute “D-ATT =
F”2 [EN 301 515, Index [6]] to the mobile of the talking subscriber only if it has received the
3-digit sequence “#**” transmitted via DTMF or the message based explicit signalling
option (value “mute” of the action-parameter of the SIP message body) specified in [TS
103 389] from all the talking controllers?. (M)

The duration of each tone (see 3.8.2 and 3.8.4) added in the voice channel, shall be 70ms
+ 5ms, and there shall be a minimum gap of 65ms between each tone. (M)

Page

1 On receiving this message, the mobile of the current talking subscriber will stop muting the down-link, thus allowing

the subscriber to hear the controller’s voice.

2 On receiving this message, the mobile of the current talking subscriber will resume muting the down-link, thus

preventing the subscriber from hearing their own echo.

3 This indicates that all of the controllers have indicated that they no longer wish to speak (for example, by releasing
their PTT buttons).
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3.10.1.1

3.10.1.2

3 Network configuration

Call Release Causes for Functional Addressing and Location Dependent Addressing

Format, encoding, semantics and handling of call release cause information
elements/parameters are specified in [ITU-T Q.850]. (I)

In the event of a call release, a call release cause information element/parameter shall
be generated by the GSM-R network identifying the call release event. (M)

Table 3-1 contains the call release causes which shall be used for the services functional
addressing and location dependent addressing. (M)

Call Release Call Release Cause Caused by
Cause Number

1 Unallocated (unassigned) No registration for the FN
number
No data fill for a short dialling code
28 Invalid number format Incorrect number format dialled (e.g.
(address incomplete) wrong length for a call type)
21 Call rejected Access matrix blocks (caller not
authorised)

Table 3-1: Call Release Causes

ER-GSM band deployment

Deployment of ER-GSM Base Stations is dependent on national implementation and
might be subject to regulatory coordination agreements. (I)

If ER-GSM Base Stations are deployed, co-existence of ER-GSM and other 3GPP
systems should be addressed. (I)

In case of coordinated deployment the BTS transmitter maximum output power shall
be subject to regulatory coordination to avoid uncoordinated system impacts in the
same geographical area with other systems in the E-GSM band [ EN 301 515]. (M)

In case of uncoordinated deployment with other systems in the E-GSM band the BTS
maximum output power in the frequency range 918-921 MHz shall consider specified
limits [EN 301 515]. (M)
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41.1

41.2

4.1.21

Mobile equipment core specification

Introduction

To ensure interoperability, all EIRENE mobiles are specified with a common level of
basic services, facilities and features. This section of the specification gives details of
these core requirements, while sections 5-7A and 16 detail requirements specific to
each of the radio types. (I)

The logical architecture of an EIRENE Cab Radio or handheld mobile station is shown
in figure 4-1. The architecture consists of the following elements: (I)

GSM Mobile Termination (GSM-MT): comprising GSM mobile equipment and
SIM;

Deleted

EIRENE applications: standardised features outside GSM: dependent on radio
type;
Man Machine Interface (MMI): dependent on radio type.

EIRENE Mobile Station

EIRENE Applications

@ GSM-MT @ ) @ MMI
Dependent on radio type

Figure 4-1: Logical mobile radio architecture and interfaces

The logical architecture of an ETCS data only radio is shown in figure 4-1i. The
architecture consists of the following elements: (I)

a) At least two GSM Mobile Terminations (GSM-MT) in active/stand-by
configuration: comprising one or more GSM mobile equipment and SIM card;

b) Bearer services;
¢) Air interface Un (1);
d) ETCS data interface Igsm (2);

e) There should be no MMI, maintenance indications may be provided.
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EIRENE ETCS Data Only Radio

1)
GSM-MT Bearer Service
1)
GSM-MT Bearer Service
R e
I | |
|1 GSM-MT m------- = Bearer Service *===—
[ ' i i
i
* L 4 A 4

2) Train borne ETCS Interface lasm

Figure 4-1i: Logical ETCS data only radio architecture and interfaces

The logical architecture comprises a number of interfaces between the different
EIRENE-MS elements as described in 4.1.3.1 - 4.1.3.7 (I).

GSM-MT air interface is mandatory for interoperability and shall conform with GSM
specifications; (MI)

Deleted

GSM-MT - EIRENE Applications interface is specified to allow an option for separate
procurement of GSM-MT and EIRENE Application equipment for the Cab radio (see
[MORANE FFFIS MTI]); (O)

Deleted

EIRENE Applications - MMI interface is not specified; (O)

Train-borne ETCS interface (IGSM) is specified to allow connection to the ETCS train-
borne system; (O)

Bearer services are mandatory for CS-mode and PS-mode of ETCS data only radio
operation. (MI)

This specification defines five distinct mobile radio types according to the type of role
they will perform and the environment they will operate in, as follows: (I)
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4 Mobile equipment core specification

a) Cab radio - for use by the driver of a train;
b) General purpose radio - for general use by railway personnel;

c) Operational radio - for use by railway personnel involved in train operations such
as trackside maintenance;

d) Shunting radio - for use by railway personnel involved in train operations such as
shunting;

e) ETCS data only radio - for data communication between ETCS trackside equipment
and ETCS train borne equipment.

It is possible that the General purpose, Operational and Shunting radios may have a
number of physical implementations to meet railway requirements (e.g. handheld and
vehicle mounted). (I)

All SIM cards used in EIRENE mobiles shall comply with the requirements of the
MORANE FFFIS for GSM-R SIM Cards [MORANE SIM]. (MI)

To ensure interoperability and flexible operation the EIRENE mobile shall use network
and subscriber specific information from the specific Elementary Files of GSM-R SIM
card rather than have it hard coded in the mobile software. The usage of Elementary
Files shall be as defined in MORANE FFFIS for GSM-R SIM Cards [MORANE SIM]
(M).

Radio interface aspects

For applications of EIRENE Systems which are relevant to interoperability of the rail
system within the European Community, in particular according to the Directive
2008/57/EC, all mobiles, except ETCS data only radio for which 16.3.5 and 16.3.6
apply, shall be capable of operation in any sub-band, or combination of sub-bands, of
the R-GSM band which includes the frequency bands listed in Table 4-1: (I)

Sub-Bands Frequencies (MHz)

R-GSM band UIC frequency band 876-880/921-925 (WD)

Extended GSM (E-GSM) band 880-915/925-960 (M)

Primary GSM (P-GSM) band 890-915/935-960 M)

4.2.1i

Table 4-1: Frequency bands

This may be achieved for example by a filtering function external or internal to the
Mobile Equipment. If the E-GSM or P-GSM bands are to be supported, it is allowed to
switch the filtering function on or off. (I)
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4.2.1ii
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For applications of EIRENE Systems which are not relevant to interoperability of the
rail system within the European Community, in particular according to the Directive
2008/57/EC, the frequencies given in clause 4.2.1 need not be supported. Alternative
frequencies may be employed according to local spectrum availability and allocation.
The frequencies employed may be in the ER-GSM band or the frequency bands
allocated for GSM as defined in [EN301 515, index [35]]. (I)

The mobile radio antenna installation on vehicles shall be designed so as to ensure that
mobiles operate in networks which conform to the design criteria defined in section 3.
(MI)

Interference signals handling

4221

4.2.2.i

4.2.2.iii

4.2.2.iv

423
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Mobile radios are expected to be capable of operating in the radio environment of
interfering signals of type and levels as identified in [UIC Report O-8736] (I)

The mobile radio referred as Cab radio and EDOR within Chapter 5 and 16 shall be
capable of receiving a GSM-R wanted signal together with interfering signals
according to the conditions specified in [TS 102 933] (MI).

The mobile radio referred as Operational radio and Shunting radio within Chapter 7
and 7A should be capable of receiving a GSM-R wanted signal together with
interfering signals according to the conditions specified in [TS 102 933] (O).

The mobile radio referred as General purpose radio within Chapter 6 should be
capable of receiving a GSM-R wanted signal together with interfering signals
according to the conditions specified in [TS 102 933] (O).

For frequency bands listed in Table 4-1, mobile radios shall be of the following power
classes:

UIC CODE 951-16.0.0



Mobile equipment core specification

Radio type Power class Power (W)
Cab radio 2 8 (M1)
General purpose radio 4* 2* M)
Operational radio 4* 2* M)
Shunting radio 4* 2* M)
ETCS data only radio 2 8 (M)

* Vehicle-based versions of the General purpose, Operational and Shunting radios may be used to provide

8W mobile radios.

Table 4-2: Definition of power classes for each radio type

424  For applications of EIRENE Systems which are not relevant to interoperability of the
rail system within the European Community, in particular according to the Directiv