AUTHOR DATE REF.
Mosramstr
MORANE 11 Augud 2000 E10T 60013 e

Name of Activity/WP Contract:
WP 22: Review of Form Fit Functional Specification WP/ACT:
Company/organization Team

MORANE

MORANE WP/ACTIV: 22
FFFSFOR

FUNCTIONAL ADDRESSING

ACCESS: ™ Public U Restricted Q Confidential
NAME DATE VISA
Author MORANE 17 May 2000 WP 22 members
Reviewed MORANE PMT 11 August 2000 PMT
Approval R. Sarfati 11 August 2000




EVOLUTION SHEET

VERSION DATE AUTHOR MODIFICATION
A 8 uly 1996 Italtel Credion
B 30 Aug 1996 Italtel Hrs Revison
C 18 Sept 1996 Italtel Seoond Revison
1 25 Sept 1996 Italtel Hrst goproved verson
1A 30. June 1997 Semens Update
Delete multiple Registration
Change "procedure subaddressing”
Error cases
2 25. July 1997 Semans
Editorial changes
3 11 Aug.et 2000 WP2mamters Specification update third issue
Doc n° E 10 T 6001 3 2/36 Originated by MORANE




TABLE OF CONTENTS

1. INTRODUGCTION .. .ci ettt ettt e e st ee et e e s tee e tee s sbeeeeaeeesbaeeabeeesbseeaseessbeeesseeesbseenseeesbesenseenses 5
2. REFERENCE DOCUMENTS ...ttt ettt et stte et s stae s stee e sbaeeeaeessbaeenseeesbseensesesbeesnsnensns 6
3. TERMINOLOGY AND ABBREVIATIONS.......ooo ittt sttt ebe e s ree e 7
4, REQUIREMENTS OF FUNCTIONAL ADDRESSING .....ccccoiiiiiie et re e 10
4.1 FOLLOW ME (FIM) ottt ettt st st s et et eea e ssae s ae e s teenteennesnnesneesneesneenseennenns 10
5. REALIZATION OF FOLLOW ME....i ittt sttt stee s etee e steeste s s steesnve s s sbassbe s snbeeennee s 11
51 HANDLING OF MOBILE INITIATED USSD ....cooiii ettt e et 11
511 (€T o1 = | O RRPSR ORI 11
51.2 Handling of USSD reqUESE @t IMS.......ccooie ettt e 11
513 Processing CM-Service-Request at NEIWOIK ........coceeiriiieniiineneee e 12
514 Processing the USSD request at NEIWOIK.........c.coerereiniiiere e e 12
52 FOLLOW ME REGISTRATION ... .uttiiiitiieeeitteeeeeieeessteeeessureeseasseeessssseessasseeesasssssssnssssssassesesanssssssnsenes 15
521 (€T o1 = | RO ROPSR ORI 15
522 ProCedUr@iN Sttt ettt et et e e be e et e e s ebeeebe s s beeenbeesbaeenreean 15
523 ProCedUrE@iNMSC ...ttt ettt et et e et e e be e s ebeeebessbaeenbeesbaeenbeean 16
524 ProCeiUr@iN VLR ...ttt ettt ettt e e be e s beeebe e s ebaeenbeeebaeenreean 16
525 The FMm Procedure Within the HLR.........ccvi it 17
5.2.6 The FMf Procedure Withinthe FFEN .........oooiii ittt 17
53 FOLLOW ME DEREGISTRATION . ...ccciuutieeiitieeeeeteteesueeeesssreessaseessssssesssssesesassssssssssssssssseessssssssssnsenes 18
531 (€T o1 = | RSSO SRUPRRPSRR 18
53.2 ProCedUr@iNMS........eoi ettt et ettt st e e be e s ebeeebessebeeenbeesbaeenreean 19
533 ProCedUr@iNIMSC ...ttt ettt et ettt e et eebe e s beeebessbeeenbessbaeenreean 19
534 ProCedUr@iN VLR ...ttt ettt et et e e be e s ebeeebe s s ebaeenbesebaeenreean 19
535 The FMm Procedure Within the HLR.........coviiiiie et 19
5.3.6 The FMf Procedure Withinthe FFEN .........oooiiii ettt 20
54 FOLLOW ME INTERROGATION ....eiiiiuieeeeitieeeeareeessiteeeesasseeseassesssssessssssesssasssssssssssssssssesesssssssssnsenes 20
54.1 (€T o1 = | RSSO PS RO RRRRRR 20
54.2 ProCedUr@iN Sttt ettt et e st e e be e s beeebe s s beeenbeesbaeenbeean 21
54.3 ProCedUr@iNMSC ...ttt ettt et et eebe e s abeeebessbaeeabeesbaesnreean 22
54.4 ProCedUr@iN VLR ...ttt ettt et et e st e et e e s steeebe e s ebeeenbeesbaeenreean 22
545 The FMm Procedure Within the HLR.........coviiiiii et 22
5.4.6 The FMf Procedure Withinthe FFEN .........oooiiiiii ettt et e 23
55 FOLLOW ME TERMINAL NOTIFICATION ...uvtieiiieieeiteeeeeitteeeeereeesssseesessseeesasssesssssesssssseeessnsessssnsens 23
551 (€T o1 - | U TRPSRURRRSRR 23
55.2 Procedur@iNtNE FFN ... .oo ottt et e st e e be e s ebeeebeeebaeenree s 25
55.3 Procedur@iNtNEIMIS ... ..ot et s be e sbe e s ebeeebe e e ebaeenbeean 25
5.6 INFORMATION STORED IN THE HLR ..ottt e et 25
5.6.1 SUDSCIIPLION CHECKING ...ttt 25
5.6.2 U g Tox Lo I <ot o 25
57 INFORMATION STORED IN THE MIS.....ooi ettt ettt e e e e nt e e e e nne e e e ennneas 28
6. USAGE ... oottt ettt ettt e e b e ettt e e e be e e be e e e be e e be e e abeeebe e e bee e bee e beeebeeeabeeebeeabaeebeeeabeeereean 28
6.1 GENERAL ...ittiee ettt e e ettt e e e ettt e e e ettt e e s tee e e e tteeeeaaseeaeeasseeeaasteeeeanseeeeansseeesasseseeanseeesaassasasansenesanssnesannes 28
6.2 PROCEDURE IN CALLING USER ...cciutiieeiiiiee ettt e e ctee e e sstte e e esatee e s ssaeeeaesateeesanneesssnnseesssteessnnsesessnnenns 30
6.3 PROCEDURE IN GIMISCL ...ttt e e et e st e e e eate e e e eane e e s eanaeeeenbeeesnnneeeeennnnas 30
6.4 PROCEDURE IN FFN ..ttt ettt e e et e e e ean e e e s e e e e e e nteeeenneeeeennneas 30
6.5 PROCEDURE IN GIMISC2 ...ttt ettt s ettt e e tee e s ate e e e e eate e e s enna e e s saneeeeenbeeesnneeeeennnnas 30
6.6 PROCEDURE IN HLR ...ttt e et e s e e et e e e e e e e e s e ane e e e enbeeeenneeeeennnnas 30
6.7 PROCEDURE IN VLRt ettt e e e st e e et e e e e eane e e e sana e e e enbeeesnneeeeannnnas 30
6.8 PROCEDURES IN VIMSC ...ttt sttt e et e ettt e e s st e e e e et ae e s ennee e e snbeeeseneeeeannns 30
6.9 PROCEDURESIN BSS...... ittt ettt e e e et e s st e e et e e e s e anae e s ennaeeeenbeeesnneeeeannnnas 31

Doc n° E 10 T 6001 3 3/36 Originated by MORANE



6.10 PROCEDURES IN IMIS ..ottt ettt e s e bbb e e e e s s e st b a e e e e e s e e s aab b e s e e e s s e s saabbraeeeeas 31

7. ERROR CODES...... oottt st e e et et e s et e s s e bt e e s st b e e s saba e e s s abbesssanbeesssabenessasbeeesas 32
7.1 CALL ESTABLISHMENT ...itttttiiee e et iiiitreee s e s s sebbbreee s e s ssesabbeeeseessassabbasesassessabbaaeeesssssasbbsbeessssssasssrrns 32
7.2 LS D R 32
7.2.1 (€15 \Y/ 0 (< 1= o ll =g o] GO0 o (- 32
722 Follow Me Specific Error COUES. ........couiiiriiriiiiiieeeeee et 32

Doc n° E 10 T 6001 3 4/36 Originated by MORANE



1 INTRODUCTION

Functiond Addressing is the GSM-R fegture that dlows cdling usars by ther Functiond Number,
where Functiond Numbers identify both functions and goplications. From a logicd point of view
EIRENE sydem can be seen as a st of gpplications/functions running over a number of physcd
terminaions Every gpplication/function makes use of a basc tdecommunication sarvice (bearer
savice or tdesavice). One physcd terminaion can be ether a mobile termind or a support of a
mobile termind. A Functiond Number identifies the usar's function rather than the number of its
termindl; for ingtance a cartain functiond number identifies the driver of a certain train and nat the
number of the phone of the cab radio inddled in thelocomative.

This feature guarantees the independence of the number known to the user from the physicd termind
usd to answer.

EIRENE network users can originate and recalve cdls by functiond numbers Beng Functiond
Numbers gructured as EIRENE MSSDN numbers, these can be didled dso from other externd
networks (eg., aconnected public PSTN/ISDN network).

The scope of this document is to presant the solution for Functiondl Addressng usng Follow Me
(Av).

The Follow Me is basad on Ungructured Supplementary Sarvice Data (USSD) and cdl forwarding
functiondlity.
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3 TERMINOL OGY AND ABBREVIATIONS

BC

BSS
DSD
El64
EIRENE

MSSDN
MSRN
ODD
RAC
RN
RSN
A

S
SRS
uIC
(USSD)
VLR
VMSC

Bearer Capabiility

Base Sation Sydem

Driver Sfety Device

CCITT Recommendation (Numbering plan for the ISDN erg)
European Integrated Ralway Radio Enhanced Network
European Train Control Sysem

Globd Sygem for Mobile Communications
GSM Ralway

Gateway MSC

Follow Me Function Node

Home Location Register

Initid AddressMesssge

| dentity

International Mobile Subscriber Identity
Integrated Sarvices Digitd Network
ISDN User Pat

Mohbile Application Part

Mohbile Sation

Mohile Switching Centre

Mohile Station ISDN Number

Mohile Station Roaming Number
Origindly Didled Digits

Rallway Access Code

Rallway Network

Rallway Subscriber Number

SUbAddress

Supplementary Sarvice

Sub Sygem Reguirement Spedification
Union Internationae des Cheminsde Fer
Ungructured Supplementary Sarvice Data
Vidtor Location Regigter

Visted MSC

Abbreviations used in the spedification areliged in GSM 01.04.
According to [21], the following terminology is used:
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tedgphone number (TN): a number that can be employed by users of a tdecommunicaion
network to route calsto a specific usar/function.

M3 SDN_number: the tdephone number ussd in GSM Network. The MSSDN_numbers are
gored in HLR. There could be severd HLR in EIRENE network and eech MSSDN is dored in
one of them

functional_address (FA): isan aphanumeric address that identifies an end user/function.

functional_number (FN): the full number usad within the functiond numbering scheme to
identify an end user or system by function or role rather than by a specific item of radio equipment
or us subscription. The functiond_number is dso sad “dummy” or “virtud” number and shdl
not contain dphabetica characters. Functiond_numbers are stored in one or more FAN and they
identify “dummy” usars having thar own “dummy” profiles There is no redriction in having
within the same phydcd HLR both MSSDN and functiond_numbers, that is HLR and FRN
colocated.

The assodiaion functiond_numbears and MSSDN_numbers is done through the Regidraion
Operation and is removed through the Deregidration Operation. These operations are normdly
under subscriber and operator control and are to be repeated whenever the assodidion is to be
modified.

At usgetime atrandaion isto be paeformed cdl by cdl from functiond to mobile“true’ number.

If functiond_address does not contain dphabeticd characters, functiond_address is equd to
functiond_number. Otherwise it shdl be trandated in a functiond_number before uang it as

telephone_number.

functional_number_type (FNT): a1 digit number indicating the type of the functiona_number.
running_number (RN): a1 to 8 digit identity given to atrain by operationd saff for a particular
journey.

on_train_function_code (TFC): a2 digit number that identifies unequivocaly afunction or a user
ontran.

train_functional_number (TFN): a8 to 11 digit functiona_number identifying unequivocdly a
user/function onagiventran. Itismadeby:

functiond_number_type + running_number + on_train_function_code.

gock_number (SN): an identity assigned to an item of rolling or traction sock on a permanent
bads According to Leaflet UIC 438-1, isup to 12 digitslong.

engine_number (EN): according to Leeflet UIC 438-3, the “number of the powered unit dlocated
by eechraillway." It ismade up of 6 out of 12 digits of the Stock Number.

on_engine function_code (EFC): a 2 digit number thet identifies unequivocdly a function or a
user onengine.

engine functiona_numbe (EFN): a Functiond Number identifying unequivocdly a
user/function on an engine. Itismadeby:

functiond_number_type + engine_number + on_engine function_code.

maintenance_services functional_number (MSAN): is a Functiond Number identifying
unequivocaly amaintenance sarvices personnd. It is made up of the following:

Functiona Number Type + working Location + Teamtype + Member identity + Team number.

coach_number (CN): according to Lesflet UIC 438-1, the“actud vehide number” composed by 2
digitsidentifying the operaing characterigtics + 2 digits identifying certain technica characteridics
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+ 3 digits identifying the serid number. The functiond_number_type + the coach_number is an
exampleof MSSDN functiondly structured number.

on_coach_function_code (CFC): a 2 digit number that identifies unequivocdly a function or a
user on acoach.

coach_functional_ number (CFN): a Functiond Number identifying unequivocdly a
usar/function on acoach. It ismade up of thefallowing:

functional_number_type + coach_number +on_coach function_code

For convenience, in the rest of this document two new definitions - root and branch - will be used
with different meanings according to the functiona_number_type:

functional_number_type root branch(s)
train_functional_number running_number on_train_function_code(s)
maintenance_service _func- working location + teeamtype + team number
tional_number member identity
engine_functional_number engine_number on_engine_function_code
coach_functional_number coach_number on_coach function_code
Table31

functional_number_group (FNG): A lig of functiond numbers where every item has the same
root.

addressng reference functional_number (ARFAN): An item used as addressng parameler in
HLR-HLR MAP messeges

Follow Me Function Node: network node in the PLMN of the remote party. It is the node where
the FM data of the remate party is handled. This can be implemented in the HLR or any other
operator specific network nodes (such asaSCP)

Home Location Regiger: node in which “mobile “ numbers of the mobile termindls (“true’
MSSDN numbers) are sored. The HLR node may aso be used as the plaiform on which the
Fallow Me Function Node may beimplemented.

FM service supervisor: the mobile subscribers who are dlowed to maodify the Follow
Me data of the remote party who has been regigtered to another initiating subscriber for the Follow
Me gpplication. The FM sarvice supervisors shd| be authorised by the network operator.

FMm:  thefunction thet checks Follow Me substription Class of Regidration during the Follow
Me proceduresonthe HLR.

FMf: the function that forwards the functiond number to an MS DN on the FAN.
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4. REQUIREMENTSOF FUNCTIONAL ADDRESING

Logicdly Functional Addressng is it into two Sages

- the procedures (operations) to initidize and interrogate the data dructures to dlow Functiond
Addressng (FollowMe procedures).

- the usage of these data sructures by cdl processing for Functiond Addressing handling

According to SSRS [21] it is assumed that Single Numbering scheme is used for Functiond
Addressng in the GSVI-R Network.

4.1. Folow Me(FM)

AV is a Supplementary Sarvice tha dlows to rdate the function to the MSISDN_number identifying
the mobile wherethe functionisactive.

Thefollowing user procedures are possblein order to handle Follow Me

- Fdllow Meregidration -- for setting up areaionship between a functiona number and
aMSSDN number

- Fdllow Mederegidration -- for ddeting ardationship previoudy st up
- Fdlow Meinterrogate - for interrogating dummy user profile

The Fdlow me deregidration is possble from the subscriber who has originated the Follow me
regidration and by other userswhich are entitled to perform aforced deregidtration.

In the sacond case a natification shdl be sent to the user (MSSDN) regidered againg this functiond
number in order

to notify the changed status and
to trigger related actions on the mobile side (interrogation).

All the Fallow Me procedures use the USSD Phase 2 Supplementary Service to carry the information
on the nework. All USSD reguest messages have a USSD response message tha may contain
(requested) data. In the following figures these response messages are not shown. For further
information see section 5.1

The AM savice is provided by co-operation of two functions, named AMim and RVIf. These functions
are located on two different logicd (and, possibly, dso physicd) equipment: AVimis located on HLR
and RvVIf on FAN.

Subszription is provided for the FM-Sarvice

Follow Me procedure Subscription data are sored in Mobile user data (in HLR) and are gored in
dummy user data (FFN).

The Fdlow Me supplementary serviceis used under user and operator contral to manage these types of
functiond_numbers

- Train_functiona_number
- Mantenance sarvices functiond_number
- Coach_number

For engine functiond_number only regigration and deregidration & provisoning by operaor are
dlowed and are not under user control.
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5 REALIZATION OF FOL L OW ME
5.1. Handling of mobileinitiated USSD

511. Generd

Follow Me is a PLMN spedific supplementary sarvice and is based on USSD Phese 2. All the
messages between M S and NSS and internd to NSS are USSD messages. FM is an USSD gpplication
that acts as cdl forwarding and USSD is usad to carry the information nesded by the FM gpplication
through the network. The phase of the GSM protocol used is“2’.

The Ungructured Supplementary Searvice Data (USSD) mechaniam dlows the MS user and a PLMN
operator defined gpplication to communicate in away that is trangparent to the MS and to intermediate
network entities The mechaniam dlows devdopment of PLMN specific supplementary sarvices The
following diagram shows how handling of USSD is caried out in the cae of Follow Me The
functiondity of Follow Meissplit on HLR (AVim) and on FEN (FMIf).

USER
FFN
MS MSC VLR HLR
IVT FMm FMf

USssD r USssD \ r USssD \ USssD USssD
Handler lHandlerI lHandlerI lHandlerI Handler

Fg. 1 USSD handling for AV

The ETS spedifications define the requirements for handling USSD a the MS and network entities.
The MMI for USSD is specified in [4].

As described in [3], amobile gation can a any time initiate a USSD request to the network. No prior
provison of the service is required, dthough provisoning of services that meke use of USSD may be
required. All USSD messages (requests and responses), contain the USSD gring, an dphabet indicator
and language indicator, asdefined in [3].

512 Handlingof USSD reques at MS

When the user mekes arequest that the M S determinesis to meke use of USSD, theMS dhdl st up a
transaction using [14] interworking (CM-Sarvice-Request) to the network and send the USSD request
to the MSC and await aresponse. This USSD request isinvoked by sending aREGISTER messsgeto
the network containing a ProcessUndructuredSS-Request invoke component.

When the MS receives the response, it shdl display the information contained to the user. In case of
Fallow Me the request contains acode indicating thet the message hasto be routed to the HLR.

Themobile gation shdl not initiate USSD operationsin pardld to any cal independent supplementary
sarvice transaction. Only one transaction for USSD operaions per user isdlowed a atime. However,
the mobile gation isalowed to initiate USSD operationsin pardld to cal rdaed transactions

The mobile dation may dear the transaction & any time by sending a RELEASE COMPLETE
message upon reguest of the use.
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51.3. Processng CM-Service-Request at Network

Standard handling according [14] and [19] gpplies. If no security functions are required (e.g Ciphering)
the network sends the CM-Savice-Accept message, which triggers sending the USSD-Request
messsged MSdgde

In case of errors CM-Sarvice-Rgect or Abort are sent according [14].

514. ProcessingtheUSSD request at Network

The recaving network entity shdl pass the data received in the request to the gpplication handling
USSD operations and shdl wait for the response of the gpplication. The location, nature and contents
IorﬁdLlJJdSGSID goplicaions are, by definition, sarvice provider and nework operator dependent, but may
- Sdtting up or rdeasing Sgndling channds,

- Passing the request to another network entity (unchanged or changed);

- Passing adifferent USSD request to ancther network entity (thisisthe Follow Me case);

and/or

- Requedting further information fromthe MS (one or more times).

The gpplication may terminate the did ogue upon completion of handling the request

When the goplication terminates the didogue, the network shdl dear the transaction by sending a
RELEASE COMPLETE message containing ather:

- areturn result component in case of successful result or in case of Follow Me specific errorswhich
aenot definedin[19]

- areurneror in case of unsuccessful result dueto protocol error.
If the network is unable to process the request recaived from the mobile dation, it shdl dear the
transaction by sending aRELEASE COMPLETE message containing an eror indicaion.

5.1.4.1.Handling of USSD request at MSC
Sandard handling (see[6]). The messages are passad unchanged.

5.1.4.2. Handling of USSD reques at VLR
Sandard handling (see[6]). The messages are passad unchanged.

5.1.4.3.Handling of USSD request at HLR

AnHLR shdl dways processa USSD request locdly.

If the HLR does not support the dphabet used in a USSD reques, it shdl inform the MS and rdease
the transaction.

According to these assumptions, the following figures show the flow of USSD messages for Follow
Mesavice
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HLR FFN

MS MSC(*) VLR(*) (FMm) (FMf)

USSD Reqguesta

USSD Reguesta

USSD Requesta

14

USSD Response,
4

USSD Reguests
error
USSD Response, |
4
USSD Response, error USSD Responses
<+ USSD Response, |
error < result
result

USSD Response,
- result

USSD Response,
r result

FHg. 2 Information flow for mobileinitisted USSD Request containing FM rdaed operdtions

HLR FFN
MS MSC(*) VLR(*) (FMm) (FMf)
USSD Reguesta
USSD Requesta
USSD Requesta
Errora
Errora
Errora M

Fg. 3: Informetion flow for mobileinitiated failed USSD Request on HLR
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HLR FFN
MS MSC(*) VLR(*) (FMm) (FMf)
USSD Requesta
USSD Reguesta
USSD Reguesta
USSD Requests
Errorg

t

Errora

r' N

Errora

A

Errora

4

Hg. 4: Information flow for mobileinitiated falled USSD Reguest on FFAN.
(*) MSC and VLR are passing the message in atrangparent way.

NOTE: USSD Requesta and USSD Reguests contain the same Alphabet Indicator (SM'S default) and
the same language indicator (default) and the same USSD Strings USSD requests on MAP interfaces
(MSC-HLR and HLR-F-N) uss MAP pha=e || defined in[19].

FHgure 5 showsthe interface between MS and Network.

MS Network
REGISTER

»
14

Facility (Invoke = ProcessUnstructuredSS-Request (ussd-DataCodingScheme, ussd-String))

RELEASE COMPLETE

Facility (Return result = ProcessUnstructuredSS-Request (ussd-DataCodingScheme, ussd-String))

€ e e RELEASECOMPLETE. ... . ...
Facility (Return error (Error))

Facility (Reject (Invoke _problem))

Hg. 5 Mobileinitiated USSD operation, network does not request further informetion

NOTE: The mobile gation may dear the transaction a any time by sending a RELEASE
COMPLETE upon request of the user.
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5.2. Falow MeRegigration

521 Generd

Follow Me Regidration procedure sats up a temporarily rdaion between a functiona_number and a
MSSDN_number

The user Sdl regidrate every function supported by his termind, therefore on_train function_codes
(for train functiond_numbenor team number  (for mantenance sarvices functiond_number),

etc...shdl beinduded in the Follow Me Regidration procedure

The user cannot regigter functions supported by other mobile terminds. User shdl guarantee that all
the functions registered are supported by itsown termind.

Thereault of regidration procedure shdl be sent back to the mobile. In case of falure acause shdl be
provided.

Up to 3 [+1] different functiond_number_groups may be regidered by the same MS a atime All the
functiona_numbers are stored on the SIM. No checking on functiond_numbersis performed. Thereiis
only one Functiondl Number per commend (per USSD Reouest).

For train_functional_number, the result of the regigtration of dl the usars might define a st of links
between one HLR and aset of FFN spreed in different countries.

y

i\\ \\ Y 1 USSD Requesta M SC/
E BSS

VLR
USER
2 USSD Requesta
Subscriber FFN . Service FM
HLR Subscriber
IMSI '\f\iﬁzy T Functional MS ISDN
-------- = | Number Number

3 USSD Requestg

Hg. 6 FM regigretion

522. Procedurein MS
Thefallowing dataare to be provided per termind when regidration isinvoked:

Procedure Type Identifier (Regidration)
The sarvice code (SC) for the Follow Me savice
The Functiond Number (FN)

The Functiond Number (FN) shdl bein thefallowing format.
AN =RAC + RN = RAC + FUNCTIONAL NUMBER TYPE + ROOT + BRANCH
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Referencethe FA FISfor specific dring Sructures,

Successful Outcome

The above dataare dored onthe M.

5.23. Procedurein MSC
Sandard USSD handling (see[6])

5.24. Procedurein VLR
Standard USSD handling (see[6])
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5.25. TheFMm Procedurewithinthe HLR

When Regidraion procedure is invoked, HLR has to request FFN to activate cdl forwarding for the
functional number recaived.

The actions performed by the function AVIm (resdent in the HLR which recaves the data from the
MS) liged beow areto be performed:

1 It cariesout subscription and function checking (as per 5.6.1 RENVand 5.6.2RENV) in
order to verify that the mobile is enabled to request the procedure. It dso checks the
branch contained in the message.

2. ltisregpongble for retrieving the MSSDN corresponding to the Bearer Sarvice (BS)
indicated by the functiond number in the Regidration request fromthe IMS.

3. Itthen builds USSD request message which is st by the HLR to the FFN. The messsge
activates AMIf (resdent on the FFN which is unequivocdly identified by RAC). This
message will contain dl the data necessary to activate a cdl fowarding (i.e the
functiona_number and the M SDN retrieved).

(Note: In case of one FFN for a angle Rallway/Country, RAC andyd's should be sufficient to
identify the FFN)

4.  Itthen awatsaresponse message from AMIf (sent by FEN to HLR)

USSD response message
AVIm (HLR) rdaysto the MSthe USSD response message coming fromthe FMf (FAN).

The USD response message shdl contain a USSD dring as defined in [23]. The USSD gring will
contain ether a successful outcome code or an outcome code describing an unsuccesstul result dueto a
Follow Meearor asdefined in [23].

5.26. TheFMf Procedurewithin the FFN

The function FMf (Reddent in the FFN) rerieves the functiond number (the RAC, the
functiona_number_type, the root and the branch) and then usss it as a subscriber number. AVIf
enaurestha no another cdl forwarding is currently active on that number. After the functiond_number
has been checked, the AVIf then activates a cdl forwarding on al the services associated with the
functiond_number.

USSD response message

The AMf (FAN) will then return to the AVIm (HLR) the natification of acceptance of the request or
rgection of the request in case of Follow Me error only.

Thisnatification will optiondly contain the forwarded-to number.

The natification is made through the USSD response message containing the USSD dring compossd
of ether a successful outcome code or an outcome code describing an unsuccessful result due to a
Follow Meeror asdefined in [23]
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5.3. Fallow MeDeregidration

531 Generd

The Falow Me Deregidration procedure removes the assodiation between afunctiond_number and a
MSISDN_number, i.e, it de-activates the cdl forwarding on the functiond_number. The result of
Deregidraion procedure is the deactivation and erasure of Follov Me Savice on the
functiond_number where the "forwarded to number™ is the MSSDN_number identifying the mobile
where the functionisno more ective.

A previous regidration can be erasad in @ther of the following two ways

- the subsriber or M sarvice supervisor can oedificaly erase a previous regidration with an
gopropriate control procedure;

- dl information is erased as a result of withdrawad of the supplementary sarvice (adminigrative
hendling).

Deregidration removes an assodaion between functiond_number and MSISDN_number.

An asodation may be removed only if deregidration is requested by the same mobile that hed
previoudy set it up or aFM sarvice Supervisor.

\\ k\ hd 1 USSD Requests s
BSS

VLR
USER B
2 USSD Requests

. : -

Subscriber HLR Subscriber Service FM
—— [ | .
IMS| Functional ;
Number | ] : - i

3 USSD Requests

Fg.7 FM deregidraion
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5.3.2. Procedurein MS

Thefallowing dataareto be provided when deregidration isinvoked:

Procedure Type | dentifier (Deregidration)

The savice code (SC) for the Follow Me service

The Functiond Number (FIN)

The supervisor indicator (for forced deregidration) and the M SDN to deregister

The Functiond Number (FN) shdl bein thefallowing format.
AN =RAC + RN = RAC + FUNCTIONAL NUMBER TYPE + ROOT + BRANCH

Referencethe FA H Sfor spedific string Sructures.
Successful Outcome
The datastored on SM are to be accordingly updated.

5.33. Procedurein MSC

Standard USSD handling (see[6])

5.34. Procedurein VLR

Standard USSD handling (see[6])

5.35. TheFMm ProcedurewithintheHLR

When Deregidration procedure isinvoked, HLR has to request FFN to de-attivate cdl forwarding for
the functiona_number recaived.

The actions performed by the function AVIm (resdent in the HLR which recaves the data from the
MS) lised beow areto be performed:

1

It carries out subscription and function checking (as per 5.6.1 and 5.6.2) in order to
veify that the mobileis enabled to request the procedure. It dso checks the branch
contained in the message.

It is reponsble for retrieving the MSSDN corresponding to the Bearer Sarvice (BS)
indicated by the functiond number in the Deregidration request fromthe IMS.

It then builds USSD request message which is sent by the HLR to the FFN. The
message activates AVIF (resdent on FFN which is unequivocally identified by RAC
and eventudly the leading digits of the root). This message will contain al the data
necessary to erase the cdl forwarding (i.e. the functiond_number and the MSSDN
retrieved).

(Note In case of one FFN for a sngle Ralway/Country, RAC andyss should be sufficent to

identify the FFN).
4.  Itthen awatsaresponse message from AMf (sent by FFN to HLR).
USSD response message

AVIm (HLR) rdaysto the MSthe USSD response message coming fromthe AMf (FAN).
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The USSD response message shdl contain a USSD gring as defined in A S for Functiond addressing.
The USSD dgring will contain @ther a successful outcome code or an outcome code destribing an
unsuccessful result dueto aFollow Meerror asdefined in [23].

5.36. TheFMf Procedurewithin the FFN

The function FMf (resdent on FFN) retrieves the functiond number (the RAC, the
functional_number_type, the root and the branch) and then usssiit as a subscriber number. AVIf shall
veify that the MS SDN recaved by HLR isthe forwarded to number of the cal forwarding activated
on the functiond_number. The AVIf then deectivates the call forwarding for the functiond_number.

USSD response message

The AMf (FAN) will then return to the AVMIm (HLR) the natification of acceptance of the request or
rgection of the request in case of Follow Me error only.

Thisnatification will optiondly contain the forwarded-to number.

The natification is made through the USSD response message containing the USSD ring compossd
of ether a successful outcome code or an outcome code describing an unsuccessful result due to a
Follow Meearor asdefined in [23].

Remark: the sofe sorage of cdl forwarding rdaed data has to be ensured by AVIf before natifying
acceptance of the request.

54. Folow Melnterrogation
541. Gened

The data request procedure enables the mohbile subscriber to obtain information about the datagtored in
the PLMN. Interrogation of FM ishandled by the HL R, which returns the required information or error
totheMS

Follow Me Interrogation procedure is used to obtain informetion on the Follow Me sarvice linked to
the functiona_number.

User can ask for Follow Me rdated information gored in the FFN dummy profile (see paragraph
“Information dored inthe FFN").

The response of Interrogation procedure contains the MSSDN_number "forwarded to number” if the
Falow Mesviceisadtive

The mobile termind should aways check that the result of the Follow Me Interrogation is conggent
with the lig of AN's sored on the SIM. If necessary the termind shdl update it’s functiond number
ligt to synchronize with the network.
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Fg.8 FM interrogation

54.2. Procedurein MS
Thefadllowing dataareto be provided when interrogation isinvoked:
- Procedure Type |dentifier (Interrogation)
- Thesavice code (SC) for the Follow Mesarvice
- The Functiond Number (FIN)

The Functiond Number (FN) shdl bein thefallowing format.
AN =RAC + RN = RAC + FUNCTIONAL NUMBER TYPE + ROOT + BRANCH
Referencethe FA HSfor spedific string Sructures.

Upon receiving the result of a FN interrogation request from the network, the termind shal
ensurethat lig of regisered AN's gored on the SM for the termind is congstent with the result
of the networks response.
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Thefollowing arethe main cases:
1. Thenetwork FN interrogation result containsthe same MSISDN asthe terminds MSISDN:

thetermina checksthelig of regisered AN'son its S M, two sub casesexig:

a the FN dready exigs in the lig of regigered AN's therefore the network and
teemind FN ligs are dready in synchronization and no termind action is
required.

b. TheFN doesnot exist intheligt of regidered AN’ sfor thistermind, therefore the
network and termind ligs are out of synchronisation and the termind shal add
theinterrogated FN toitslig of regisered AN's.

2. The network FN interrogation result contains a different MSISDN then the terminds
M3 SDN:

Thetermind checksthelist of registered AN'sonits SIM, two sub-casesexist

a theFN exigsinthelig of registered AN’ sfor thistermind, therefore the network
& termind FN ligs are out of synchronisgtion, the termind shdl remove the
interrogated FN fromits list of regisered AN's as it is no longer vdid for this
termind/SIM.

b. TheFN doesnot exig inthelis of regisered AN’ sfor thistermind, therefore no
termind actionisrequired.

3. Thenework FN interrogation results in an outcome code which does not contain aregistered
MSSDN, two main sub-cases goply:

Theinterrogated FN isin theligt of AN’ sregistered againg thetermina onthe SIM:

a For the certain outcome codes liged the termind shdl remove the FN fromits list of
registered AN'son the SM:

= Initiating Subscriber Authorization failed (OC - 22)

" Unknown remaote party (OC - 41)

" FM not subscribed (OC - 42)

= FM not registered to remote party (FN) (OC —62)
b. For dl other outcome codes no termind action isrequired.

Theinterrogated FN isnot inthe list of AN’ sregidered againg the termind onthe SIM:
a Notermind actionisrequired.

54.3. Procedurein MSC
Standard USSD handling (see[6])

544. Procedurein VLR
Standard USSD handling (see[6])

545. TheFMm ProcedurewithintheHLR

When Interrogation procedure is invoked, HLR has to request FFN to interrogate the cal forwarding
for the functiond_number recaived.
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The actions performed by the function AVIm (resdent in the HLR which recaves the data from the
MS) lised beow areto be performed:

1 It is reponsble for retrieving the MSSDN corresponding to the function in the
Interrogation request. It checks the branch contained in the messege.

2. Itthen buildsthe USSD request message which is sant by the HLR to the FFN. The
message activates AVIF (resdent on FFN which is unequivocally identified by RAC
and eventudly the leading digits of the root). This message will contain al the data
necessaty to interrogate the functiona_number to retrieve the MSISDN_number
corresponding to the forwarded to_number of the interrogated functiond_number.

(Note In case of one FRN for a Sngle Railway/Country, RAC andysis should be sufficient to
identify the FFN).

3. Itthenawatsaresponse message from FAMf (sent by FFN to HLR).

USSD response message
AVIm (HLR) rdaysto the MSthe USSD reponse message coming fromthe RMf (FAN).

The USSD response message shdl contain a USSD gring as defined in A S for Functiond addressing.
The USSD gring will contain @ther a successful outcome code or an outcome code destribing an
unsuccessful result dueto aFollow Meerror asdefined in [23].

54.6. TheFMf Procedurewithin the FFN

The function FMf (resdent on FFN) retrieves the functiond number (the RAC, the
functiona_number_type, the root and the branch) and then usss it as subscriber number. For the
functiond_number, AVIf shdl retrieve the forwarded to number of the call forward activated on the
functiond_number.

USSD response message

The AMf (FAN) will then return to the AVMIm (HLR) the natification of acceptance of the request or
regection of the request in case of Follow Me error only.

Thisnatification will contain the forwarded-to number if the request is successtul.

The natification is made through the USSD response message containing the USSD dring compossd
of ether a successful outcome code or an outcome code describing an unsuccessful result due to a
Follow Meearor asdefined in [23].

5.5. Follow MeTerminal Natification

551. Generd

In certain cases such as Forced Deregidration it is possble for another authorized subscriber to change
a usas Fallow Me regidraion in the FFN. It can dso be foressen that this could be done through
operator provisoning interfaces to the Follow Me Functiond Node. In these cases the lig of AN's
dored on ausarstermina may become out of synchronisation with theligt of FN stored in the FFN.

In order to rectify this Stuation, and ensure proper synchronisation between the network and termind
follow me data, aprocedure for the Natification of the Follow Me Termind isdefined..

The natification is performed by a network initiated USSD message ariginated from the FFN. Upon
recaipt of the notification the M S shdl to perform aFN interrogation on the notified FN.
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55.2. Procedureinthe FFN

When the FFN recalves a forced deregigtration message according to 3G 23.04 [ref. Follow me
spedificationg it should retrieve the functional number and the M SDN fromthe USSD message.

1. It then builds a USSD Notify message containing the reregistered FN to be sant after the
deregidration procedure has been findised.

2. It then sendsthe USSD Noatify messageto the HLR of the MSISDN subscriber.
3. It awatstheresponse of the HLR

55.3. ProcedureintheMS

The mohile should pass the information recaived in the USSD natification to an gpplication which is
respongblefor the following actions:

1. Send a USSD response messege to the network by sending a FACILITY messsge with
empty response

2. It retrieves the FN from the USSD natify message and initiates an interrogation on this
functional number.

5.6. Information gored intheHLR

56.1. Subscription checking
The AMmfunction on HLR shdl check the subscription of MSto alow the Fallow Me operations
The subscription dlowsthe MSto performthe following FM sarvices

FM Regidraion
FM Deregidration
FAM Interrogetion

56.2. Function checking

Gengrdly speking, a MS cannat perform the regidration of dl the functiondities defined in the
SSRS. These functiondities can be solit in Classes of Regidration. It should be noted that not dl the
rallway usars nesd the FIM Supplementary Sarvices.

Inthefollowing Table the Classes of Regidration are defined.
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Class of Registration Meaning
A Engine/Train cab-radio basic
functions
B Maintenance service user
C Operation support user
D Customer support users

Table 1 - Classof Regidration

Note: the same Class of Regidration table is used for the FM Supervisor, however the FM Supervisor
may have a separate supervisor spedific Class of Regidration fidd, which is checked in the case of
Forced Deregidration.

Every M S has specific subscription indicators thet indicate the Classes of Regidtration alowed.
Remark: A MS can subscribe to one or more Classes of Regidration.

Doc n° E 10 T 6001 3 26/36 Originated by MORANE



Table 2 shows the rddion between on tran function code, on engine function code and
on_coach function code and Class of Regidration.

Code Functional Code Basic Service/ Default Class of Registration
Description Set of Basic Basic
Services Service
00 spare alarm TS11 (speech) TS11 A
01 lead driver TS11 TS11 A
02-05 other drivers TS11 TS11 A
06 fax TS62 TS62 A
07 intercom TS11 TS11 A
08 public address TS11 TS11 A
09 spare for intl use
10 chief conductor (via cab TS11 TS11 C
radio)
11-19 spare for intl use (train
crew)
20 catering staff chief (viacab TS11 TS11 C
radio)
21-29 Spare for intl use (catering
staff)
30 railway security services TS11 TS11 D

chief (viacab radio)

31-39 Spare for intl use (security

services)
40 ERTMS/ETCS BS21-26 BS25 A
41-49 Spare for intl use
(ERTMS/ETCS)
50 train borne recorder BS21-26 BS24 A
51 diagnostics BS25 BS25 A
52-59 Spare for intl use (on train
equipment)
60 pre-recorded passenger TS11 TS11 D
information
61 displayed passenger BS25 BS25 A
information unit
62-69 Spare for intl use
(passenger services)
70-79 spare for intl use
80-99 spare for natl use

Table2: Usarson Train, Engine & Coach
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Table 3 shows the rdaion between maintenance sarvice personnd and dass of regidration.

FC (Team Type + Team Description Basic Service CoR
Member + Team Group

1yxx - dyxx Reserved

50xx Shunting L eader TS11 B

51xx - 53xx Shunting Team Member TS11 B

54xx Train Driver TS11 A+B

55xx Link assurance transmitter TS11 B

56xx - 59xx Reserved

Byxx - 9yxx TBD

Oyxx Reserved

Table 3: Mantenance Parsonnd
Note ‘A+B’ meansthe user must have CoR of A and CoR of B, not CoR of A or B

5.7. Information gored intheMS

All regigered FNs dhdl be gored in the MS respectively on the SM. After deregidration the
corresponding AN shdl be removed from the SIM. For the detalled procedure of the Sorage refer to
section 8.1. SMs with sufficient memory space to dore dl FNS which can be regidered a the same
time, haveto beusad.

6. USAGE

6.1. Generd

The Functiond Addressng procedure is goplied to Maobile Teminating Cdl when the cdling
ubscriber dids the functiond_number of caled party. The network shdl determine the MSISDN of
the mobile wherethe functionisactive.

In case of function provided by sub port of a Mahbile it is mandatory to send the function reaed
SUbAddress to the mohile. SubAddresses shdl be derived from the functiond_number in the VMSC,
usng the ,origindly didled digits’ contained in the IAM. The MS dhdl assodae the SA to the
ub_port of the Mobilewhere the function isactive.

[The basis of call barring between user typesis under discussion ]
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Anexample of addressing to train is shown in the following figure.

Subscriber ~ Service FM FFN
Functional MSISDN
Number Number
>

3 SendRoutinglnfo

(Function #) "\ 4SendRoutinginfoRes
‘ . (MSISDN)
ISDN/PSTN/PLMN
21AM ‘
(Funct. #
5 IAM(MSISDN,0DD)
GMSC1 » GMSC2

6 SendRoutinglnfo
(MSISDN#)

Subscriber

MSISDN || = [~
IMSI Number 9 SendRoutinglnfoRes(M SRN)

8 ProvideRoamingNumberRes

. . (MSRN)
7 ProvideRoamingNumber
(IMS0) | 10 1AM
(MSRN,0DD)
VMSC
11 SetUp(SA,BC)

MSRN:MobileStationRoamingNumber MAP Signalling link
GMSC: Gateway MSC GMSC2 may be colocated with GM SC1

VMSC: Visited MSC

Hg. 10
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6.2. Procedurein Calling User

TheCdling User canbean ISDN, PSTN or PLMN user.
Thefollowing Stuaions are possible
1) the Cdlling User interfaces directly with GMSC1

2) The cdling user interfaces with locd and/or trangt exchange bdonging to his network (ISDN,
PSTN or PLMN).

Indl cases there are no impacts neither in the subscriber’s procedures nor in the network’ s exchange
procedures.

6.3. Procedurein GMSC1

No impacts but for reducing the cal st-up timeit is important to guarantee that no subseguent seps
of routing are necessary.

In the case when a user is cdl forwarded to a FN, if a previous redirection is mede prior to GMSCL
recaiving the message, the ODD will dreedy be populated and it should be overwritten by the FFN.

The ovawrite is needed 0 that the VM SC can extract the Function Code from the Functiond Number
and do the correct FC to SA migpping in case of apreceding redirection.

6.4. Procedurein FFN

The FFN recaves the SendRoutinglnfo message containing functiond_number fromthe GMSCL The
didogue between FFN and GMSCL is opened usng sandard Sgndling MAP (see [19]). The FRN,
usng the cal foowading Sevice attivated for dl sarvices retrieve the MSSDN  Number
correponding to the functionad_number recaived.

Successful Outcome

The FFN sends the GMSC1 the SendRoutinginfo regponse message containing in the Routinglnfo
parameter the M SDN in the forwardedToNumber (ISDN-AddressString) thet refers to the addressto
which the cdll isto be forwarded.

Unsuccessful Outcome

In case of falure of cdl forwarding Service the FFN dose the MAP didogue with the GMSCL
sending the SendRoutinglnfo Error containing the UnknownSubscriber error cause. Standard GSM
procedure for unknown subscriber goplies.

6.5. Procedurein GMSC2
Sandard GSM procedure gpplies.

6.6. Procedurein HLR
Standard procedure for Sngle Numbering Scheme goplies

6.7. Procedurein VLR
Sandard GSM procedure gpplies.

6.8. Proceduresin VMSC

The VMSC gl be ade to manege Bearer Cgpdhilities (BC(9)) and SA. The SA is derived
fromthe last two digits of the recaived ,,origindly didled digits’ within the IAM. Those 2 lagt
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digits are the Function Code, as spedified in EIRENE. The BC(9) identifies the Basc Sarvice
required for the cdl. SSRS defines a rdationship between SA and Basc Savice (or a defaullt
Basc Savice).

Successful Outcome

If the cdling party isnon-ISDN no BC isavallableat VMSC. In this case if VMC recavesthe
ODD, it hasto retrieve the BC assodated. Following procedures gpplies

1) If the VMSC receave the BC and ODD no compatibility check between BC and ODD is
peformed and gandard GSM procedure goplies the VMSC sends the SETUP messege
containing BC and SA.

2) If BCisnoat presant, but ODD isrecaved, the VMSC sdl retrievethe BC fromthe ODD as
defined in the Table 4.1.2 (see ds0 SSRS on Numbering). The VMSC sends the SETUP
message containing BC and SA

3J) If thereareno ODD and no BC the VM SC sends a SETUP messege without BC and SA. The
MS in the Cdl Confirm message shdl insart the BC following normd procedures defined in
[24] and [25].

Unsuccessful Outcome
Standard GSM procedure gpplies.

Note If ODD isrecaved and it is not possble for VMSC to retrieve the BC the VM SC sands
the S&tUp message containing the SA but without BC.

6.9. Proceduresin BSS
Standard GSM procedure gpplies.

6.10.Proceduresin MS

If the MSrecaivesthe SA (containing the EIRENE Function Code of the cdlled party) it shdl be
ableto activate the sub_port assodiated to the function.
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£ ERRORCODES

7.1. Call Eqablishment

For possible error codes on the A-interface during cdl esablisment (eg. CM-SaviceRequest) see
[14].

7.2. USD

721. GSM ddined Error Codes
For acompletelist of possble MAP Error s2[19)].

7.22. Folow MesedficError Codes

The Follow Me spedific eror codes have to be rdayed to the MS usng an outcome code insarted by
the FFN indde the USSD dring contained within the USSD ResponseB and then passad on into
ResponseA. For acompleteligt of outcome codes see reference [23).
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ANNEX 1 — Handling of network initiated USSD

Al. Handling of network initiated USSD

The nework (MSC, VLR or HLR) can & any time send a USSD operdion towards an MS This
operation may be dther arequest (asking the MSto provide information) or a natification (requiring
no information in the response from the MS). No prior provison of USSD s required, dthough
provison of serviceswhich meke use of USSD may be required.

All USSD requedts, natifications and regponses (except regponses to natifications) contain the USSD
dring, an dphabet indicator and language indicator.

A2 Invoking unstructured SS operation from the FFN

When an gpplication in the FFN isto send a USSD request or natification to an MS it shdl st up a
transaction to the VLR where the subscriber is currently registered and send the operation to the VLR
It sdl then awat a response. The HLR is respongble for contralling the transaction, and shdl
therefore normaly release the transaction when it receives a regponse from the VLR. The HLR may
a0 rdease the transaction before recaiving aresponseif necessary (eg. if an

goplication timer expires).
A3 Handling of unstructured SS operation at the MS

TheMSmay a any time receive a USSD operation (request or natification) fromthe MSC.

If the MS recaives a USSD transaction while another USSD transaction (network or mohile initiated)
or a non-cal rdated supplementary sarvice transaction is in progress, the MS shdl rgect the new
transaction.

If the MSrecaves a USSD operation when it isin agae where the MMI required is not possble (eg.
during diding) it shal rgect the operation.

If the M'S does nat support the dphabet indicated in the USSD operation, it shdl informthe network.

If the MSisin agate whereit can handle the operation, it shdl processthe operation asfollows
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- For aUSSD natification, the MS shdl send the information to a mohile gpplication and send beck a
response.
After sending the response to a USSD operdtion, the MS dhdl wait for the network to rdease the

transaction. If, while awaiting this rdease, the MS recaves any further USSD operations, it shdl
process themin the normd way.

A4 Structure for Network initiated USSD notification
Mobile
application
FFN
MS MSC VLR

HLR
USSD | ‘ USSD | ‘ USSD | ‘ USSD |
Handler lHandIer| lHandIer| lHandIer|

A5 Message flow for Network initiated USSD notification

HLR FFN

MS MSC(*) VLR(*) (FMm) (FMf)

« USSD Notify

le USSD Notify

|, USSD Notify

USSD Notify

USSD Response

T
USSD Response

g
USSD Response

g
USSD Response

—
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A6 Interface between MS and Network

Fgure 5 showsthe interface between MS and Network.

MS Network

REGISTER
<

Facility (Invoke =UnstructuredSS- Notify ( ussd-DataCodingScheme, ussd-String))

FACILITY
Facility (Return result)

_______________________________ FACILITY .,
Facility (Return error (Error))
FACILITY R

Facility (Reject Invoke problem))

< RELEASE COMPLETE

Hg. 5: Single network initisted USSD operation

NOTE: The mobile gation may dear the transaction a any time by sending a RELEASE
COMPLETE upon request of the user.
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ANNEX 2 - Additional procedure for Notification on forced
deregistration

There are only afew cases where the natification could fail and therefore the network & termind FIN
ligsare out of synchronisation.

1. If the mobile station haslost coverage, it could happen that a USSD notification from
the network is not received.

2. Themobileis not able to process the incoming USSD notification and send back to
the network areturn error.

To cover ca= 1 the mobile dhdl, after it returned into coverage of a GSM-R network, perform
following action:

In case of a Cab Radio, the gpplication program shdl interrogate dl of the FN stored on the SIM
be onging to the same ROOT (train running number, ref. ch. 5.4.2 procedurein MS).

All other MS shdll interrogate al AN's stored on the SIM if the MS wias out of coverage for more
then 5 minutes.

The procedure will darify the satus of the registered functiond numbers

In case 2 the network shdll repesat the USSD notify message
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