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1. Introduction
This contribution is proposed to introduce the key issue and architecture solution about  with GSM-R.
2. Reason for Change
Interworking with GSM-R is an important scanerio and key issue for FRMCS.
The GSM-R architecture is shown in figure-1. 
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Figure-1 GSM-R architecture

In a GSM-R system, SCP (Service Control Point) is the core functional entity in railway application, which in charge of controlling the intelligent service. All the service scheduling has to be aggregated at SCP for the final arbitration to avoid conflict. It is the similar role as the controlling MCPTT server in the MCPTT system. For interworking with GSM-R, connecting to the SCP is to be solved.  

SCP is the standardized entity in GSM-R, and connects other entities in GSM-R using the CAMEL protocol and MAP protocol.
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.796 v0.0.2.
* * * First Change * * * *

5.X
Key issue X – Interworking with GSM-R
As indicated in normative stage 1 requirements for GSM-R interworking in 3GPP TS 22.280 [2] and 3GPP TS 22.179 [3] and subclause 4 about the interworking scenarios with GSM-R, the following aspects are required for interworking with GSM-R: 
-
Functional alias and alternative addressing scheme used in GSM-R;
-
Interworking between MCPTT group call and advanced speech call items used in GSM-R;

-
Private call between an MCPTT user and a GSM-R mobile station or controller; and 
-
Interworking for MCPPT user positioning information and location information provided for a GSM-R mobile station.
5.x.1
Key issue X-1 - Functional alias and alternative addressing scheme for interworking with GSM-R
In MCPTT system, the MCPTT server provides the centralized control for functional alias management including functional alias activation, de-activation, take over and retrieval to maintain the association between the MCPTT ID and the functional alias. However, in GSM-R system, the FFN (Follow Me Function Node) provides the centralized control of follow me (FM) service to relate the function number to the MSISDN identifying the mobile station where the function number is active, including follow me registration, deregistration and interrogate.
Gaps:

-
Bilateral protocol conversion between MCPTT system and GSM-R system;
-
Mapping and conversion between functional alias format used in MCPTT system and function number format used in GSM-R system; and 
-
Operations where functional alias in MCPTT system and function number in GSM-R correspond to the same role/function.
5.x.2
Key issue X-2 - Interworking between MCPTT group call and advanced speech call items used in GSM-R
There are differences between the group call mechanism in MCPTT system and the advanced speech call items mechanisms such as voice broadcast service (VBS) and voice group call service (VGCS) in GSM-R system considering aspects including user identity, group identity, codec, floor control and protocol, etc.
Gaps:

-
Bilateral protocol conversion between MCPTT system and GSM-R system;
-
Mapping of user identity in MCPTT system and mobile station identity in GSM-R system; 

-
Mapping of group identity in MCPTT system and group identity in GSM-R system; and
-
Floor control arbitration between MCPTT system and GSM-R system during a group communication; 
-
Determine the controlling system of the group call; and
-
Vocoder selection and transcoding mechanisms to allow voice to be accurately conveyed between users in GSM‑R system and users in MCPTT system.
5.x.3
Key issue X-3 - Private call between an MCPTT user and a GSM-R mobile station or controller
There are differences between the private call mechanism in MCPTT system and private call mechanism in GSM-R system considering aspects including user identity, codec, floor control and protocol, etc.
Gaps:

-
Bilateral protocol conversion between MCPTT system and GSM-R system;
-
Mapping of user identity in MCPTT system and mobile station identity in GSM-R system; 

-
Floor control arbitration between MCPTT system and GSM-R system during a private communication; and 
-
Vocoder selection and transcoding mechanisms to allow voice to be accurately conveyed between users in GSM‑R system and users in MCPTT system.
5.x.4
Key issue X-4 - Interworking for MCPTT user positioning information and location information provided for a GSM-R mobile station
The formats of the positioning information of the MCPTT user in the MCPTT system and the location information of the GSM-R mobile station in the GSM-R system are not compatible. Location of the user can be used to initiate group call or private call for interworking with GSM-R.
Gaps:

-
Location formation conversion;
-
Synchronisation of user location information between MCPTT system and GSM-R system.
6.x
General solutions
6.x.1
Solution #0-1: General interworking architecture between MCPTT system and GSM-R system.

6.x.1.1
General

The solution provides the architectural solution to Key issue #X Interworking with GSM-R.
GSM-R system specifications defines the architecture with functional entities including FFN, HLR, MSC(s), base stations and mobile stations. In GSM-R system, FFN provides the centralised support for GSM-R services such as function number management, location dependent addressing, and MSC is responsible for the call control. While in MCPTT systems, the MCPTT server provides centralised support for MCPTT services including functional alias management, group call and private call. In order to realise interworking between GSM-R system and MCPTT system to support GSM-R interworking services listed in KI#X, the MCPTT system is required to have connections with FFN and MSC in GSM-R system.
Figure 6.X.1.1-1 illustrates a solution based on the existing MCPTT system architecture and GSM-R system architecture. The reference points between the entities of the EPS and the entities of the GSM-R system are not shown for simplification.
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Figure 6.X.1.1-1: General Interworking architecture between MCPTT and GSM-R Systems

The following interworking reference points are introduced between the MCPTT server and the GSM-R system:
1.
MGIWF-X reference point, between the MCPTT server and the FFN, is used for the control related signalling exchanges to manage the GSM-R service including functional alias management. The L reference point in GSM-R can be reused as the MGIWF-X reference point where the MCPTT server acts as the MSC.
2.
MGIWF-Y reference point, between the MCPTT server and the MSC, is used for control related signalling exchanges to support the GSM-R services including group communication and private communication. The Nc reference points in GSM-R system can be reused as the MGIWF-Y reference point where the MCPTT server acts as the MSC.
The MCPTT server acts as a MSC to the GSM-R system in order to support the following GSM-R interworking services (also listed in KI#X), and the MCPTT server is required to support:

-
Bilateral protocol conversion between MCPTT system and GSM-R system;
-
Mapping of user identity in MCPTT system and mobile station identity in GSM-R system; 

-
Mapping of group identity in MCPTT system and group identity in GSM-R system;
-
Vocoder selection and transcoding between MCPTT system and GSM-R system; and
-
Location format conversion between MCPTT system and GSM-R system.
6.X.1.2
Impacts on existing nodes and functionality

6.X.1.3
Solution evaluation
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