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Abstract: This paper describes the possibiliies to handle interworking of functional alias for group communication
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 railway specific functions, one of it is functional addressing, which corresponds from the functional point of view to functional alias in MXc. Therefore it is essential to have a solid interworking of functional numbers and functional alias. This paper focusses on interwoking of group communication, because private call and first to answer call are already covered in the existing specifications.
Overview 

Main requirements

Interworking of functional alias on the MCx side with functional numbering on the GSM-R side has to cover the following requirements:
-
Support group communication for groups consisting of MCx service users and LMR (GSM-R) users
-
Support presentation of functional identity of the originator of a communication, by providing a way to convey the functional alias of the originator of the group communication to/from the IWF.
GSM-R side
In GSM-R if a user is registered to a Functional Number, it is send along in a separate parameter for both group and private call requests. If a user has activated multiple Functional Numbers, the user/terminal determines which of them is sent. If present, the call server and the whole network passes the Functional Number to the terminating party, and the terminating device may display it.
MCx side

Initially the approach for Functional Alias was very similar to the one of functional Numbers in GSM-R. However, during the evolution of the architecture it became more clear that such an approach cannot meet all requirements on the MCx, side, in particular the ones related to termination of group calls. Therefore in SA6#32 a new concept of binding a functional alias to a group was introduced (S6-191606). However, currently the initial approach that the group call request contains the calling party functional alias is still present. If a certain user has multiple functional aliases activated, the one bound to a group and the one sent in the group call request can be different. Irrespective how this conflict is resolved, it is clear that on the terminating side in a group call request sent from the MCx server to the MCx client the functional alias of the calling party has to be present to enable the capability on the client to display the calling party functional alias. For private calls and first to answer calls the calling party functional alias is sent along in the respective call request, there is no concept of binding.
Impact on interworking of group calls
In the solution defined in S6-191606 binding happens between the MC service clients and the MC service server (group controlling). Putting the binding information on the IWF does not provide any added value for GSM-R as it does not include such a concept. 3GPP TS 23.283 describes in subclause 10.1.2.1  two ways to handle affiliations of LMR users on the IWF and MCx system 
1.
Every group affiliation in the LMR system results in an affiliation sent to the MCPTT system, which contains the identity (with appropriate translation by the IWF) of the affiliating group member; or

2.
A group affiliation is sent on behalf of the group's LMR users (via the IWF) to the MCPTT system when the first group member affiliates to the designated group in the LMR system, and a group de-affiliation is sent on behalf of the group's LMR users (via the IWF) to the MCPTT system when the last group member de-affiliates, and no other group affiliation signalling is sent.

In the second option, when the IWF is configured to affiliate on behalf of the group's LMR members then:

a)
the group list in the MCPTT system contains the IWF's MCPTT ID. This ID is recognized (through configuration) as having the ability to affiliate on behalf of the group's LMR users associated with this IWF;

b)
the IWF affiliates with its MCPTT ID to the group defined in the MCPTT system;
c)
the MCPTT system recognizes the affiliation as being from an IWF on behalf of the group's LMR users;

Due to the fact that GSM-R system does not have the knowledge to perform  individual affiliation per users, option 2 that the a single group affiliation is sent by the IWF on behalf of the group’s LMR users has to be taken. The GSM-R system as well does not have the capability to perform  binding of the individual users of group calls, so the binding could only be done by the IWF on behalf of the group’s LMR users. The disadvantage of that solution is the fact that by doing  only one binding to a group by the IWF on behalf of all the GSM-R users, as a result the information about the functional numbers of the  individual  GSM-R users would be hidden. Alternatively, the binding could be skipped, and the MCx system (and the IWF) could instead include the IWF's MCPTT ID unconditionally in the group communication requests. Additionally the check of binding for the termination part of the communication processing has to also skip the check for binding for the IWF’s MCPTT ID, because the users on the GSM-R side match the criteria to join the call by means of configuration on the GSM-R system.
Proposed approach

The following proposal provides a way to convey the information about the calling party functional alias of the originator of a group communication between the IWF and the MCx server taking into account the constrain that there is no functionality comparable with binding available in GSM-R.
-
Add the following extension to the existing functionality in subclause 10.1.2.1 for interworking with GSM-R on handling of binding of MC service users to group IDs:

-
Additionally the MCx system supports an option for an LMR user representing a group of users defined on the LMR (GSM-R) system that the binding of functional alias and group ID  is not required for that user. That means for termination of group communication such a user will be always be included in the group commnication irrespective of any conditions regrading binding of functional aliases. Consequently that configuration also controls on the MCx side that for such a user no binding of MCx user ID, functional alias, and group ID is available, but instead the functional alias of the calling party is sent along in the group call request.
-
Add functional alias of the calling party to the information flows for group communication requests between IWF and MCX server in both directions.
