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1. Introduction
This paper proposes text which summarises the architectural requirements to support interworking with GSM-R.
2. Reason for Change
Provide additional clarification on what is needed for interworking with GSM-R.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.796v030.
* * * First Change * * * 
6
Architectural requirements
6.X
Interworking with GSM-R
6.X.1
Introduction
GSM-R (GSM-Rail) is based on GSM technology and uses a dedicated frequency band for operational purposes. GSM-R consists of a circuit switched and a packet switched domain whereas the circuit switched domain is used for voice, critical data communication and Short Message Service (SMS) and packed switched services are employed for critical and non-critical user data communication.

Teleservices, e.g. telephony, are only applicable to the circuit switched domain which also supports the use of supplementary services. Bearer services are employed for ISDN style data communication.
Apart from the E.164 number, i.e. MSISDN, the GSM-R user can obtain alternative address information, e.g. train number and the associated function like driver, for various operational purposes. This is associated with the MSISDN of the GSM-R user on a temporary or a permanent basis. Short codes as part of the alternative addressing scheme are also used to address the local applicable controller. The combination of the short code and the actual location information of the initiating GSM-R user are then used for routing purposes.

Interworking between GSM-R and the MC system provides:
· -
Communication between GSM-R teleservices and on-network - private/group communication of the MC system;

· -
The support of a subset of supplementary services applicable to certain teleservices;

· -
The mapping between GSM-R and MC service user identities and alternative addressing schemes;

· -
The linkage between groups of the GSM-R system and MC system applicable for group communication.

6.X.2
Requirements
6.x.2.1
Applicability of teleservices

Teleservices in GSM-R (see 3GPP TS 22.001[19]) are characterised by a set of low layer attributes, a set of high layer attributes as well as operational and commercial attributes. Low layer attributes are those used to characterize the bearer capability and high layer attributes are used to describe high layer (i.e. layer 4-7) information transfer related characteristics. GSM-R requires the support telephony, short message, facsimile, cell broadcast, voice group services and data services in accordance with 3GPP TS 22.003 [12].

Advanced Speech Call Items (ASCI) are a special set of speech call services designed on top of GSM standard and are used for voice group services in GSM-R which are:

· Voice Broadcast Service (VBS) allows a single mobile to talk to a group of mobiles;

· the Voice Group Call Service (VGCS) allows a group of mobiles to talk amongst themselves;

· Enhanced multi-level priority and pre-emption (eMLPP) allows callers with urgent calls to pre-empt those with less urgent calls.

GSM-R and MC system interworking shall comprise of the teleservices as listed in table 6.x.2.1-1.
Table 6.x.2.1-1: List of supported teleservices
	Category of teleservice
	Individual Teleservice (TS 22.003)
	Applicable (Yes/No)

	Speech transmission
	11 (Telephony)
	Yes

	
	12 (Emergency Calls)
	No

	Short message service
	21 (Short message MT/PP)


	Yes

	
	22 (Short message MO/PP)
	Yes

	
	23 (Cell broadcast Service)
	No

	Facsimile transmission
	61 (Alternate speech and facsimile group)
	No

	
	62 (Automatic Facsimile group 3)
	No

	Voice Group service
	91 (Voice Group Call Service)
	Yes

	
	92 (Voice Broadcast Service)


	Yes


6.x.2.2
Applicability of bearer services

GSM-R and MC system interworking shall not comprise of any bearer service as defined by 3GPP TS 22.002 [20].

6.x.2.3
Supplementary Services

A supplementary service as such modifies or supplements a teleservice in accordance to 3GPP TS 22.003 [12]. The same supplementary service may be offered with several different teleservices as defined by 3GPP TS 22.004[21]. For applicability of a supplementary service to a teleservice, 3GPP TS 22.004 [21] applies as outlined in table 6.x.2.3-1.
Table 6.x.2.3-1: List of supported supplementary services

	SS
	Telephony
	Emergency Call
	SMS PTP
	SMS‑CB
	Fax
	cct Data
	GPRS
	Voice Group Services

	
	TS11
	TS12
	TS21
	TS22
	TS 23
	TS 6x
	BS2x, BS3x
	BS 70
	TS 91
	TS 92

	eMLPP
	Yes
	Yes9
	
	
	
	Yes
	Yes
	
	Yes
	Yes

	CD
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	CLIP
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	CLIR
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	COLP
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	COLR
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	CFU
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	CFB
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	CFNRy
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	CFNRc
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	CW1
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	HOLD2
	Yes
	
	
	
	
	
	
	
	
	

	MPTY
	Yes
	
	
	
	
	
	
	
	
	

	CUG
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	AoCI
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	AoCC
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	UUS
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	BAOC
	Yes
	
	Yes3
	Yes
	
	Yes
	Yes
	
	Yes11
	Yes11

	BOIC
	Yes
	
	Yes3
	Yes
	
	Yes
	Yes
	
	
	

	BOIC‑exHC
	Yes
	
	Yes3
	Yes
	
	Yes
	Yes
	
	
	

	BIC
	Yes
	
	Yes
	Yes3
	
	Yes
	Yes
	
	
	

	BIC‑Roam
	Yes
	
	Yes
	Yes3
	
	Yes
	Yes
	
	
	

	ACR
	Yes
	
	
	
	
	Yes
	Yes
	
	
	

	ECT
	Yes
	
	
	
	
	
	
	
	
	

	 CCBS
	Yes
	
	
	
	
	Yes
	Yes
	
	10
	10

	SPNP
	Yes
	
	Yes5
	Yes5
	
	Yes
	Yes
	
	
	

	CNAP
	Yes
	
	8
	8
	
	
	
	
	Yes3
	Yes3

	MSP
	Yes
	
	Yes
	Yes
	
	Yes
	Yes
	
	
	

	MC
	Yes
	Yes
	
	
	
	Yes
	Yes
	
	
	

	NOTE 1:
The applicability of Call Waiting refers to the telecommunication service of the active call and not of the waiting call. The incoming, waiting, call may be of any kind.

NOTE 2:
If the served mobile subscriber has a call on hold, she may set up another call using the same or a different telecommunication service.

NOTE 3:
The SS is applicable, but generally will not be invoked.

NOTE 4:
For the purposes of applicability of supplementary services, the Alternate speech/unrestricted data (BS61) and speech followed by data (BS81) belong to the BS‑group of the equivalent data service.

NOTE 5:
Both the SMS service centre and the mobile destination can be reached by PNP numbers.

NOTE 6:
Void

NOTE 7:
Void.  

NOTE 8:
Applicability of SMS PTP to CNAP is for further study.

NOTE 9:
The network shall apply a specific or the default priority level to emergency calls. There is no possibility to change this priority by the subscriber.
Pre-emption of an on-going emergency call is not possible.

NOTE 10:
The CCBS supplementary service is only applicable for dispatchers. If a new terminating p-t-p call is set up to a dispatcher who is busy because of an active VGCS/VBS call, it should be possible to allow the calling subscriber to apply the CCBS service. If the dispatcher initiates a VGCS/VBS call and the called group/broadcast ID has been active, then the dispatcher should be connected to the ongoing VGCS/VBS call. For VGCS/VBS call to busy dispatcher, the CCBS is not applicable. For a detailed description see 3GPP TS 42.068 [26] and 3GPP TS 42.069 [27].

NOTE 11:
BAOC is applicable with the exception of high priority voice group calls/voice broadcast calls.


Supplementary service interworking between MC system and GSM-R considers following requirements:

1.) -
The MC system shall not invoke the supplementary services applicable to a GSM-R user.

2.) -
When indicated by the GSM-R system, the MC system shall be able to process the supplementary service (e)MLPP for a communication to assign the corresponding priority inside the MC system.

6.x.2.4

Addressing schemes

One or more numbers of the E.164 numbering plan are assigned to a GSM-R user that is used for all tele services addressing that station. EIRENE addressing scheme is considered as private numbering plan to address a GSM-R user based on his current function e.g. driver of train 1234. The Follow Me feature (3GPP TS 22.094[21]) enables GSM-R user A to manipulate the Follow Me data of a remote party in such a way that subsequent calls directed to remote party (EIRENE number) will be forwarded to GSM-R user A. Short codes as a subset of EIRENE numbering plan are associated with a certain location e.g. cell identification to address the terminating user e.g. controller.

To resolve an EIRENE number into an E.164 number Customised Applications for Mobile Network Enhanced Logic (CAMEL), 3GPP TS 23.078[23] applies.

MC system provides its own identity management, individually for MCPTT, MCVIDEO and MCDATA which can be enhanced using functional alias. 

Mapping of addressing schemes between MC system and GSM-R (E.164 numbering plan and EIRENE numbering plan) takes into following requirements:

-
The mapping among addressing schemes shall consider the GSM-R teleservices as defined by table 6.x.2.4-1.
Table 6.x.2.4-1: GSM-R teleservices
	Category of teleservice
	Individual Teleservice (TS 22.003)
	Applicable (Yes/No)

	Speech transmission
	11 (Telephony)
	Yes (NOTE 1)

	
	12 (Emergency Calls)
	No

	Short message service
	21 (Short message MT/PP)


	Yes (NOTE 1)

	
	22 (Short message MO/PP)
	Yes (NOTE 1)

	
	23 (Cell broadcast Service)
	No

	Facsimile transmission
	61 (Alternate speech and facsimile group)
	No

	
	62 (Automatic Facsimile group 3)
	No

	Voice Group service
	91 (Voice Group Call Service)
	Yes (NOTE 2)

	
	92 (Voice Broadcast Service)


	Yes (NOTE 2)


NOTE 1: Encompasses E.164 numbering plan and EIRENE addressing scheme.

NOTE 2: Encompasses E.164 numbering plan and specific digit formation as defined by 3GPP TS 43.068 [13] and 3GPP TS 43.069 [14].
1.) -
The mapping among addressing schemes shall consider MC system identities applicable for each individual service and, if applicable, in concatenation with the functional alias;

2.) -
The mapping among addressing schemes shall be bidirectional, MC system to GSM-R and vice a versa;

3.) -
Resolution of short codes as part of the EIRENE addressing scheme shall be provided by the GSM-R system;

4.) -
MC system shall be able to invoke GSM-R system to resolve EIRENE alternative address to the corresponding E.164 number;
5.) -
GSM-R system shall be able to invoke MC system to resolve functional alias to the corresponding MC service user ID;
6.) -
To address ASCI based service in GSM-R, the voice group (VGCS 3GPP TS 43.068 [13]) and broadcast (VBS 3GPP TS 43.069 [14]) reference number format shall be considered by the MC system.
6.x.2.5

Group Management
The Group Call Register as part of the GSM-R system is the data base for the voice group or voice broadcast calls in the area controlled by the associated MSC(s). Whenever the MSC needs data related to a requested VGCS call or VBS call, it interrogates the GCR to obtain the respective VGCS or VBS call attributes. The protocol used to transfer the data over this interface is not standardized. The GCR oversees one or several MSC. Each MSC involved in a VGCS or VBS call requests its proper voice group or broadcast call attributes from its related GCR by use of the voice group or broadcast call reference which are the identifier that used 

Transmission resources are allocated when the ASCI services are established remains active until termination. On demand talker assignment is only applicable to mobile user and is managed by the anchor MSC.

For group communication interworking between MC system and GSM-R ASCI services following applies:

1.) -
Group communication shall only apply to ASCI services in GSM-R;

2.) -
The group management between ASCI services and MC system shall remain independent;

3.) -
Corresponding groups between ASCI services (teleservice T91/T92) and MC system shall be linked;

4.) -
The MC system shall provide the necessary means to allow independent talker control between MC system and ASCI services;

5.) -
If ASCI and MC system groups are linked, the MC system shall provide the necessary means to re-establish the ASCI group communication due to time out.

6.x.2.6
Packet switched service

(E)GPRS allows sending and receiving data in an end-to-end packet transfer mode with the 3GPP system and interworking with external networks, without utilizing network resources in circuit switched domain. 
Editor’s note: Whether GPRS allows access to services via MC system is FFS.
6.x.2.7
General requirements

GSM-R and MC system interworking consider following general requirements:

1.) -
Authorisation of GSM-R user and MC service users shall be independent;

2.) -
Encryption of GSM-R user communication and MC service user communication shall be independent.
* * * Second Change * * * *
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