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1.
Introduction
This discussion paper is part of a set of three discussion papers dealing with various aspects of resource management for call-related sessions. The main points which are addressed are:
· Avoiding duplicate sessions

· Avoiding collapse of GBR resources when several thousands of MCPTT users are in a cell.

· Avoiding peak of Rx transactions when a call is setup, with a large number of users spread over a large number of cell (and thus using unicast resources)
· Minimising the number of sessions between le client and the participating server, even when a large number of affiliated groups through the use of simultaneous sessions. See C1-160051
This first paper focuses on the resource management for the sessions involved in group calls, in particular chat model group calls
2.
Participating to controlling sessions
2.1
Chat group
For chat groups, the sessions between the participating function and the controlling function are currently established at MCPTT client request, either through an INVITE for the on-demand case, or through a REFER for the pre-established case. For large groups, it implies that potentially several thousands of sessions will be established permanently between the participating MCPTT functions serving the requesting MCPTT users and the controlling MCPTT function owning the group. 

Even with some optimisation from the SDP point of view, it is leading to a large number of useless session contexts, as only one single flow is required between the controlling and the participating functions. Moreover, when broadcast is used, the thousands of sessions from the controlling function to the participating function will at the end converge into a single instance being broadcast over the MBMS bearer.
Conclusion 1: There should be only one session for carrying the media for a (chat) group between a participating MCPTT function and the controlling MCPTT function owning the group. The media session is established when a first MCPTT client affiliates to the group and is maintained as long as MCPTT clients served by the participating MCPTT function are affiliated to the group.

This implies that the procedure triggering the setup may be an explicit affiliation, but nothing at this stage would preclude the use of an INVITE for the establishment of the session between the MCPTT client and the participating MCPTT function to be considered as an (implicit) affiliation as suggested by TS 23.179.
As both the participating MCPTT function serving the MCPTT users and the controlling MCPTT function owning the group are aware of the affiliation status of the clients, the establishment of the session may be performed by any of these two servers.
2.2
Pre-arranged group

For pre-arranged group, the sessions between the participating function and the controlling function are currently established by the controlling MCPTT function owning the group. The procedure as currently specified creates one INVITE per MCPTT user whether or not they belong to the list of MCPTT users whose acknowledgement is required for the successful setup of the call. This procedure is leading to the same issue as the one expressed in the reverse direction for chat group, i.e. a large number of sessions between the controlling MCPTT function and any of the participating functions for the transport of the same information.
However, it is still appropriate to have a separate session when end-to-end setup is required to get an explicit acknowledgement at controlling level for the setup control of acknowledged group call. For the other MCPTT clients, the same conclusion as above should apply for the same reasons.

Conclusion 2: Except for the MCPTT clients in the (restricted) list of MCPTT clients which have to explicitly acknowledge reception of an acknowledged group call, there should be only one session for carrying the session for a (pre-arranged) group between a participating MCPTT function and the controlling MCPTT function owning the group.
2.3
Late entry

2.3.1
Late entry for chat group calls

The procedure for late entry, i.e. joining a chat group call when this call is already in an active state is identical to the normal join procedure from the session point of view. The only difference appears in the media management.
Thus, if the late entering MCPTT client is served by a participating MCPTT function which is already serving other MCPTT clients affiliated to the same group, the session between this participating MCPTT function and the controlling MCPTT function owning the group is already established and the late joining procedure involves only the MCPTT client and the participating MCPTT function.

If the late entering MCPTT client is served by a participating MCPTT function which is not already serving other MCPTT clients affiliated to the same group, the session between this participating MCPTT function and the controlling MCPTT function owning the group has to be established and the conditions on section 2.1 apply similarly.

2.3.2
Late entry for pre-arranged group calls

Two cases may arise for the late entry of pre-arranged group calls.
When a MCPTT client affiliates and is served by a participating MCPTT function already involved in the call, the participating MCPTT function is able to manage the provision of the established media to the served MCPTT client without any involvement of the controlling MCPTT function owning the group.
When a MCPTT client affiliates and is served by a participating MCPTT function which is not yet involved in the call (as the affiliation is the first for this participating MCPTT function) and the controlling MCPTT function owning the group is becoming aware of the affiliation of the MCPTT client on this new MCPTT participating function, it shall initiate a session between itself and participating MCPTT function, the participating MCPTT function being then able to setup the required session to the MCPTT client, but also to any other late entering MCPTT client as described above.

Conclusion 3: In all late entry cases, if a participating MCPTT function is not yet involved in a session (whether chat or pre-arranged), the controlling MCPTT function owning the group should establish a single session for the group between itself and the participating MCPTT function, the establishment of the session between the MCPTT client and the participating MCPTT function being initiated by the MCPTT client in the chat case and by the participating MCPTT function in the pre-arranged case. 
3.
Sessions between MCPTT client and participating MCPTT function
3.1
Chat group

Two procedures are currently leading to the setup of the session between the MCPTT client and the participating MCPTT function for a chat group.

In the on-demand case, the establishment of the session between the MCPTT client and the participating MCPTT function is performed through an INVITE having the group identity as request URI. The benefit of this procedure is that it performs the pairing of the session between the MCPTT client and the MCPTT participating function with the intended group, while the drawback is that a session is established between the participating MCPTT function and the controlling MCPTT function owning the group, which is to be avoided according to section 2.
In the case of a pre-established session, the establishment of the session is performed through an INVITE having the participating function PSI as request URI (pre-established session setup). It does not perform any pairing with a group. However, when the pairing is performed by the SIP REFER, it consumes the pre-established session, which cannot be used for another purpose and it creates a session between the participating MCPTT function and the controlling MCPTT function owning the group, which is to be avoided according to section 2.

To avoid these issues, it would be appropriate to create a session only between the MCPTT client and the participating MCPTT function (INVITE with participating MCPTT function as request URI, similar to the INVITE for a pre-established session) and to make the participating MCPTT server aware about its intended use by insertion of a specific XML body.
Conclusion 4: Chat group call client procedures should be merged into a single procedure which establishes the session between the MCPTT client and the participating MCPTT function, the initiating INVITE carrying a body indicating the purpose of the session, i.e. pairing the session between the MCPTT client and participating MCPTT function and session(s) between the MCPTT participating function and the controlling MCPTT function(s) owning the group(s) which results from the affiliation of a MCPTT client served by this participating MCPTT function to the group(s).
Note: Nothing mandates, nor precludes interpreting the body in the INVITE which links the session to a group as an affiliation. The only difference would be that the container of the information is an INVITE instead of the nominal container for affiliation.
3.1
Pre-arranged group

The management of the session between MCPTT client and participating MCPTT function is very similar to the management of session for private calls which is addressed in a companion document.
