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1. Introduction
This contribution describes the various states that the MCPTT client of an MCPTT UE must move through during the process of affiliation and participation in MCPTT group calls.  It encompasses both pre-arranged group calls and chat model group calls, and combines these in a common set of states by means of a ‘call session’ concept.

The call session concept already is mentioned in draft TS 23.179, as are both models for group call, but all could benefit from greater explanation within the TS.

This contribution therefore describes the life cycle of a group call with reference to the various states, and illustrates how the two call models can be achieved.
2. Proposal

-------------------------------------------Begin first change-----------------------------------------------
5.1.x
The life-cycle of group communications
A group call provides the means to enable one to many media transmissions between MCPTT users that are affiliated group members.

As a precondition to the processes of affiliation and group call, the following must have taken place:

· The MCPTT group shall be created within the MCPTT service.

· Two or more MCPTT UEs shall be authorised to be group members.

The process of affiliation and participation in a group call causes the MCPTT client of an MCPTT UE to move through a number of states.  These client states are shown in Figure 5.1.x-1 and described below.
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Figure 5.1.x-1 States associated with MCPTT group call

1.
The MCPTT user will be defined as a group member in order to permit affiliation to the MCPTT group.  A group member that has not affiliated to the group can be considered to be in a not affiliated state.
2.
The MCPTT client affiliates to the group in order to take part in group communications.  Affiliation can be explicit as a result of a user action, or implicit for example automatically when the MCPTT client registers for MCPTT service, or as a result of an affiliation to another group (to provide a linked group for broadcast purposes).


The affiliation process can include determination of media parameters to enable suitable bearers to be made available when calls are set up, although bearers themselves may not need to be setup at affiliation time.  It is likely that the media parameters to be used within each group are configured in advance by an administrator.

3.
If an MCPTT group call is to be set up, a call session will be initiated.  This makes use of SIP signalling.  The session can be initiated at the start of a call, or alternatively, the session can be initiated prior to the start of a call allowing the call itself to be setup using floor control signalling only (e.g. to allow a chat model group call service).  



If a group is defined as a chat group, it is possible for the call session to be initiated without a prior explicit affiliation step.  In this case, the MCPTT client will be implicitly affiliated to the MCPTT group.

In order for the call session to be initiated, the media parameters for calls taking place within this session are determined.  The determination may already have been performed at affiliation, if the call session is set up at some time later than the affiliation process, or may be performed when the session is initiated.


When a call session is to be ended, the MCPTT client may return to the ‘affiliated, not in call session’ state.  If the MCPTT group is defined as a chat group, the MCPTT client may be implicitly de-affiliated when the call session is ended.

4.
When a call is started, the MCPTT client that has been granted the floor for transmission will enter a transmitting state and will send media.  The other affiliated MCPTT clients will enter a receiving state and will receive the media and present this to their MCPTT users.  The call start can take place at the same time (or immediately following) the initiation of the call session, and in this case it may not be necessary to use additional floor control signalling to start the call.  Alternatively, if the call session was started at some time prior to the start of the call, floor control signalling alone can be used in order to start the call and to move the group members into the transmitting or receiving state.


The group members require appropriate bearers to send and receive media.  If bearers were not modified or set up when the call session was started, then they need to be configured appropriately at or before the start of call. 


At the end of the transmission by the talking party, the MCPTT clients of all group members move to an ‘idle in call’ state.  However if the talking party is overriden by a higher priority floor request, the previous talking party may move to the receiving state, the overriding party may move to the transmitting state, and other receiving parties may move from receiving media from one talking party to receiving media from another talking party without any of these MCPTT group members moving through an idle state.

5.
After a transmitting party has completed the transmission of media, all MCPTT group members move into an ‘idle in call’ state.  If another MCPTT client requests and is granted the floor, the MCPTT clients move back into transmitting and receiving states as appropriate.  


After a suitable time following the last transmission during which no further requests for transmission are made, the call is ended.  The call ending process may be achieved with explicit signalling, or may simply take place due to the expiry of timers in MCPTT clients and in the MCPTT server.


At the end of the call, the MCPTT clients may move back to and remain in the ‘affiliated and call session started’ state if the call session is to remain active.  Bearers may be modified or deactivated following the end of the call.  If the call session is to be terminated at the same time as the end of the call or immediately afterwards, the MCPTT clients may move back to the ‘affiliated, not in call session state’; and bearers may be modified or deactivated at the same time as this transition.  

If a group call is ended due to the group call being pre-empted, MCPTT clients move immediately to an affiliated state (with or without call session active).  They may be moved to one of these states directly from a state of transmitting or receiving in a call if the call is pre-empted whilst a transmission is ongoing.


Group member members are not normally de-affiliated at the end of a call.
NOTE: The MCPTT server will also have a set of states, which are similar to the above, but not entirely identical.

By separating the steps of affiliation, call session initiation and call initiation, different types of call model and call service can be provided by these same set of states.  The generic sequence of moving between the states in the call as described in this sub-clause is illustrated in figure 5.1.x-2 below.
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 Figure 5.1.x-2:  Generic sequence of states for affiliation, call session and group call

By initiating the call session at the same time as or immediately before the start of an MCPTT group call, and terminating the session at the same time as or immediately following the end of an MCPTT group call, the pre-arranged group call model can be achieved, as shown in figure 5.1.x-3, which illustrates two calls taking place within a period of affiliation.
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Figure 5.1.x-3:  Sequence of states for pre-arranged group call

Alternatively, by starting the call session at the same time as affiliation, the chat group call model can be realised as shown in figure 5.1.x-4.
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Figure 5.1.x-4:  Sequence of states for chat model group call

Alternative timing of the state transitions is also possible, for example to terminate a call session some period after the end of the last MCPTT group call, such that call sessions remain active in between calls when those calls are relatively close together in time, but are terminated when there is a long time between calls.

-------------------------------------------End first change-----------------------------------------------
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