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Abstract: This paper describes key functionalities on GSM-R that have an impact on interworking.
Introduction

GSM-R is a standardized  international wireless communications system for railway usage. Like MCPTT it provides point to point and group call capabilities with Push To Talk (PTT) It also includes other railway specific functions. Due to the fact that basis of GSM-R is GSM, the concepts used to build these functions is quite different than in MCPTT and other legacy PTT systems like LMR or TETRA. This paper highlights the differences and describes the functionalities on the GSM-R side that are involved with interworking. This should help to have a better end to end understanding of the interworking, and ultimately .help to reach a good balance of functionality and complexity of the interworking.
Functions that affect interworking
Group calls

General

In GSM-.R three different types of group calls are defined.
· VGCS: Voice Group Call Service, quite similar to walkie-talkie communication with a single uplink handled by the network (only one person can speak at a time)
· VBS: Voice Broadcast Service, like a VGCS but only the call initiator can speak (the other are only listeners)
· Railways Emergency Call, is a special VGCS with the highest priority possible (0)
In general all group calls are location dependent. The location dependency for mobile origination is given by the cell of origin, which belongs to a group call area (GCA). The termination of group calls to the service subscribers is based on the serving cell, which is corresponding to a GCA. There is no location tracking done, in fact due to the fact that voice content is transmitted via broadcast channel to the listening service subscribers, the GSM-R system is not even aware of the listening service subscribers.
As dispatchers are typically connected via fixed line, they do not have any cell information. Therefore the location is based on the GCA. For origination the GCA is included in the dialled number. Based on GCA, the list of cells is defined.

Floor control:

In GSM-R access to the floor for service subscribers is controlled by controlling access to the uplink. Only one service subscriber can have the uplink at any given time, which means only one service subscriber can talk at a time, while multiple dispatchers can talk always if they press the PTT button.
As dispatchers are typically connected via fixed line and not via mobile network, they are not involved in uplink management. As a consequence dispatchers connected via fixed line can talk at any time, even if a service subscriber talks.
Interworking of floor control was discussed in ETSI RT. It was concluded that a limited functionality for floor/talker control is sufficient. The following requirement was agreed in ETSI RT:

Service interworking between the talker control in the GSM-R system and the multi-user talker control FRMCS system shall be supported, but without changing the GSM-R system. It is sufficient that each system performs talker control independently (in their own system) while the communication is put together into one communication.
Affiliation
Affiliation is an important functionality for group calls in MCPTT. In GSM-R it does not exist as a separate function, but is rather combined with group management. The related data and functions are spread among different network entities like the SIM card and the Group Call Register (GCR) on the call server. There is no external interface available to access affiliation related operations and data.

Group Management

In GSM-R group management is not standardized. It is done by a combination of provisioning of the SIM card and of data in both the GCR and the HLR. All these interfaces are vendor specific.

Proposed approach for group calls
The proposed approach is based on the concepts already in place for the LMR interworking, while balancing the aspects of requiring minimum changes to the existing GSM-R, combined with a good user experience.

The key points are:

· As the concept how groups are defined are very different, the definition of the groups on both systems remain separate.
· Group management is also done separately
· During a call the media streams of both groups are bridged together via a single RTP stream
· The call control of the individual local users is done separately on the involved systems
· The IWF uses one virtual MCPPT User ID to represent the GSM-R group call in the MCPTT group

· The IWF performs a single affiliation of the GSM-R group on behalf of all GSM-R users.

· Only a single IWF group call request / IWF group call release request message is sent to the IWF at the commencement / release of a group call
· In principle, talker control is performed by each system independently, there is only minimal interaction of multi talker control and uplink control. Like a dispatcher in GSM-R the virtual user on the IWF can always talk
Functional alias

GSM-R provides a similar functionality as given by the functional alias in MCPTT. It is achieved by functional numbering in conjunction with Registration Management. While Functional Numbers can be used to call users by their function, the Registration Management service provides a means for users to register, deregister and interrogate Functional Numbers.
The key characteristics for interworking of functional alias with functional numbers are:

· A mapping between GSM-R and MC service user identities and alternative addressing schemes
· Reaching a GSM-R user using the corresponding functional alias activated by the MC system

· Reaching an MC service user by a functional alias on the MC system or on the GSM-R system

Besides the above points  special attention has to be taken on the new capabilities of functional alias that are not available for Functional Numbers in GSM-R. These are:
· Multiple users simultaneously having a functional alias activated

· Taking over a functional alias

· Configurable time limit to a functional alias after which the functional alias will be automatically deactivated

Private calls

Private calls are available in GSM-R and called point to point calls. However, unlike in MCPTT, in GSM-R a point to point call cannot have floor control.

