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1. Introduction
Section 4 in 3GPP TR 23.796 describes GSM-R interworking scenarios. This pCR adds additional information describing GSM-R and resolves a number of editor's notes within the existing text. In addition, the reference and abbreviations section is completed and some minor editorials are fixed.
2. Reason for Change
Resolves editor's notes and provides additional information on GSM-R interworking.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.796v020.
* * * Change * * *
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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].


ASCI

Advanced Speech Call Items are used in GSM-R for Voice Group and Voice Broadcast communication. For ASCI stage 2 3GPP specifications TS 43.068 and TS 43.069 are applicable and are utilizing circuit switched bearer services.

PtP
Point to Point voice communication are provided by GSM-R using circuit switches bearer services.
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].


CC
Country Code

EIRENE
EUROPEAN INTEGRATED RAILWAY RADIO ENHANCED NETWORK

eMLPP
enhanced Multi-Level-Precedence-Pre-emption
GCR
Group Call Register
MLPP
Multi-Level-Precedence-Pre-emption
NDC
Network Destination Code
VBS
Voice Broadcast Service

VGCS
Voice Group Call Service

4
Scenarios
4.1
Interworking scenarios with GSM-R

4.1.1
Interworking scenarios for private calls
4.1.1.1
General

There are two scenarios of private call between MCPTT system and GSM-R system. These scenarios consider two terminals, UE A in the MCPTT system and UE B in the GSM-R system, could initiate a private call in either direction. For example, in a scenario UE A could initiate a private call to UE B, or UE B could initiate a private call to UE A.

4.1.1.2
MCPTT UE A initiates a private call to GSM-R UE B
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Figure 4.1.1.2-1: MCPTT UE A initiates a private call to GSM-R UE B

In figure 4.1.1.2-1, MCPTT UE A is served by MCPTT system A (coloured yellow), while GSM-R UE B is a served by GSM-R system B (coloured blue). The MCPTT and GSM-R systems are independent and connected via the interworking interface. MCPTT UE A initiates a private call to GSM-R UE B.
4.1.1.3
GSM-R UE B initiates a private call to MCPTT UE A
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Figure 4.1.1.3-1: GSM-R UE B initiates a private call to MCPTT UE A

In figure 4.1.1.3-1, MCPTT UE A is served by MCPTT system A, while GSM-R UE B is served by GSM-R system B. The MCPTT and GSM-R systems are independent and are connected via the interworking interface. GSM-R UE B initiates a private call to MCPTT UE A.

4.1.2
Interworking scenarios for group calls

4.1.2.1
Voice group communication between the systems
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Figure 4.1.2.1-1: Voice group communication between the systems
Figure 4.1.2.1-1 shows the group call scenario between MCPTT user(s) that includes the corresponding ASCI Group Call Area/Broadcast area of the GSM-R system. MCPTT user A, other MCPTT users are authorized by the MCPTT system and GSM-R users are authorized by the GSM-R system to participate. MCPTT user A initiates a voice group call which encompasses other MCPTT users belonging to the same group defined by the MCPTT system and the corresponding group ID in the GSM-R system. The scenario depicted in figure 4.1.2.1-1 is applicable to the different multiuser communication types of the MCPTT system.

For the interworking between GSM-R group/broadcast communication towards the MCPTT system group communication the scenario described and depicted in figure 4.1.2.1-1 applies.


















* * * Next change * * *
Annex X: Voice communication in GSM-R

X.1
General

GSM-R provides Point-to-Point (PtP) as well as multipoint voice communication service. While PtP voice communication is using the ISDN style approach, multipoint voice communication is based on the ASCI feature. For the general GSM-R architecture 3GPP TS 23.002 [12] applies. ASCI provide voice broadcast communication (see 3GPP TS 43.069 [14]) as well as voice group call communication (see 3GPP TS 43.068 [13]) which are only applicable within the GSM-R system. Dispatcher/controller are using ISDN or SIP style communication.

The groups and their related attributes as well as dispatcher/controller associated to the group are managed by the Group Call Register (GCR). The GCR function is mainly a database function, holding information about voice group/voice broadcast calls. GCR data for a specific voice group call is set at the creation of the group call attributes, and can be subsequently modified. The GCR implementation is not specified. It can be realized e.g. as a new network node, in a PABX directly attached to an MSC, inside an MSC or inside an HLR. Thus, the interface between the GCR function and other functions is not specified in the GSM technical specifications and allows other functional splits.

An Group Call Area/Broadcast Area can encompass one or multiple cells managed by one anchor-MSC and multiple relay-MSCs. The anchor- MSC provides the management towards the relay-MSCs and does not necessarily administrate cells for a certain group call area. The cell(s) associated with the Group Call Area/Broadcast Area implicitly addresses the geographical area applicable for group communication or broadcast. A cell can be associated with multiple Group Call Areas/Broadcast Areas.
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Figure X-1: ASCI -functional architecture with a Group Call Register
X.2
Numbering plans 

X.2.1
E.164 und functional addressing

E.164 addressing scheme is primarily used for Point-to-Point communication between GSM-R users and to allow communication towards networks using E.164 numbering e.g. PLMN, PSTN.

On top of E.164 numbering plan alternative addressing scheme called functional addressing in accordance with EIRENE specification [16] is used in the context with GSM-R. Functional addressing scheme allows the establishment of communication without knowing the particular E.164 number associated with the train UE e.g. cab radio.
A functional address consists of IC+CT+UN:
IC:


International code is used to route calls to the appropriate GSM-R network

CT:
Call Type prefix defines how to interpret the User Number (UN) as train function number, engine function number, group calls etc.

UN:
User Number is of variable length and depends on the information i.e. train function number etc. Within the UN a Functional Code (FC) is associated and provides the information of the person or equipment on a particular train, or a particular team within a given area. Therefore, the UN consists of User Identification Number (UIN) i.e. train number etc. and the Functional Code (FC) resulting into: UN= UIN+FC

X.2.2
Addressing scheme for multipoint voice communication

A controller can address a VBS/VGCS communication by using the elementary identities described in 3GPP TS 43.068 [13], 3GPP TS 43.069 [14] respecting the numbering scheme provided by ITU-T Recommendation E.164 [15].
ASCI is using a group call reference which consists of an group call area ID and a group ID which can be used to address an individual communication. 

· The group ID is a sequence of decimal digits with a maximum length depending on the composition of the group call reference. The length of Group ID is in a range of 1 to 8 digits.

· The group call area ID is a sequence of decimal digits uniquely assigned to a group call area in one network and with a maximum length depending on the composition of the group call reference defined under c).

A voice group call in a network is uniquely identified by its group call reference. The group call reference is a concatenated sequence of the group ID (as the least significant part) and the group call area ID (as the most significant part). The group call reference has a maximum length of 8 decimal digits. The composition of the group call area ID and the group ID can be specific for each network operator.

	Group call area ID
	Group ID


The broadcast call reference applicable for VBS relies on the definition of the group call reference.

A service subscriber initiating a voice group call must call the wanted group ID. The MSC in which the call is originated accumulates from the BSS the called group ID and the originating cell ID.

	Originating cell ID
	Group ID


The use of VGCS service or VBS service is indicated during communication service request.

For dispatcher originated calls an MSISDN is dialled. The Country Code (CC) and National Destination Code (NDC) are used as normal for routing purposes. The CC and NDC may be omitted for internal calls. The numbering scheme is based on ITU‑T Recommendation E.164 [15]. The Subscriber Number (SN) is used to indicate:

-
the request of a group call or broadcast call by use of a prefix. The length of the prefix consits of 1 to 2 digits;

-
the wanted group call reference as described above.

	CC
	NDC
	Prefix
	Group call reference


Identities used for notification messages to dispatchers are identical to those used by dispatchers to initiate calls as described.
The applicable cells for VBS/VGCS communication are aggregated under the corresponding area ID. A group ID is used to address a certain function of the group communication e.g. railway emergency or communication between drivers in the same area. Table X.2.2-1 provides a non-exhaustive list about the use of Group IDs in the railway operational environment.
Table X.2.2-1: Examples of Group IDs
	Group ID
	Discriminator
	Functional Description

	200
	VGCS
	High priority group call in the context of group calls between drivers in the same area (section 5.3.3)/involving drivers and controllers in the same area

	250 – 269
	VGCS
	Local Operational Communication

	270-279
	VGCS
	Train Preparation

	299
	VGCS
	Train groups: Emergency call

	203
	VBS
	Multi train On-board PA systems


X.3 Pre-emption and arbitration of communication

For the arbitration of the individual communication, enhanced Multi Level Precedence and Pre-emption (eMLPP) service in accordance with 3GPP TS 23.067 [17] is used. Precedence involves assigning a priority level to a call-in combination with fast call set up. Pre-emption involves the seizing of resources, which are in use by a call of a lower precedence, by a higher-level precedence call in the absence of idle resources. Pre-emption can also involve the disconnection of an on-going call of lower precedence to accept an incoming call of higher precedence. eMLPP is only applicable for the use between GSM-R UE and GSM network.

For the interworking to communication systems external to GSM-R Multi Level Precedence and Pre-emption (MLPP) can be used to address arbitration of the individual communication.
X.4
Talker Control

X.4.1
VGCS

Within each voice group call starting from the instant where the calling service subscriber first becomes a listening service subscriber, one service subscriber has the access at any one time to the uplink and his speech is then broadcast on all downlinks accordingly. The mobile station of the talking service subscriber who uses the uplink of the voice group call channel can be commanded by the network to mute or unmute the downlink when needed. The mobile station is commanded: 

-
to mute the downlink in order to avoid non- intelligible echoes (in this case, the talking service subscriber cannot hear dispatcher's voice); and

-
to unmute the downlink to hear dispatcher's voice.

Dispatchers’ voice involved shall be broadcast at any time. Mobile dispatchers are provided with a standard link and thus with a dedicated permanent uplink.

X.4.2 VBS

Within each voice broadcast call only the voice of the calling service subscriber or calling dispatcher is transmitted on the downlink.

* * * End of Change * * *

