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This document is a companion document to contribution C1-174781 (CR 0368), which contains updates to the Off-network Broadcast Group Call Procedures in TS 24.379, clause 10.3.  This document contains the detailed reasons for the proposed changes.  The underlying cause for changes is due to the fact that even though this is off-network where the UEs and their MCPTT clients are considered peers, there is an inherent initiator/originator and a terminator.  The combination of states (e.g., B2 and B4) per action (e.g., Releasing the call) also gives rise to confusion in these situations, since the same state (e.g., B2) when used by the initiator/originator does not always have the same behaviour as when used by the terminator.
Change to 10.3.2.4.1
The addition of the starting of timer, TFB1 (max duration), is necessary to keep the state machine of the initiating MCPTT user from hanging in State B2, if the MCPTT user never decides to terminate the broadcast group call.

As per the current procedures, the initiating MCPTT user’s state will remain in B2, since the only defined way to leave state, B2, for the initiating MCPTT user is to receive an indication from the originating MCPTT user to release the in-progress broadcast group call (see 10.3.2.4.7).

So unless it can be assumed or otherwise stated that this action (e.g., indication from MCPTT user) will always occur, while in State B2 for the originating MCPTT user, the addition of the starting of timer TFB1 upon entering state B2 is necessary.
Change to 10.3.2.4.4

The addition of the starting of timer, TFB1 (max duration), is necessary to exit the state, B4, if a Broadcast Group Call End message is not received because a) one was never sent (i.e., the reason for the proposed change in 10.3.2.4.1) or b) was never received due to lossy wireless interface or c) missed receiving due to late entering of the broadcast group call.
As per the current procedures, a terminating user can leave state B3 and enter B4 when the MCPTT user rejects the incoming broadcast group call. It can leave state B4 with an expiry of timer TFB1 or receipt of a Broadcast Group Call End.  However if timer TFB1 is not started when state B4 is entered, then it cannot leave by the expiry of the timer TFB1 and if a Broadcast Group Call End message cannot be guaranteed to be received, then it can remain in this state B4 indefinitely.

So unless it can be guaranteed that while in state B4 that a Broadcast Group Call End message will be received, the starting on timer TFB1 when transitioning from state B3 to state B4 should be added to gracefully allow the state machine to terminate on its own. 
NOTE: If while in state B4 timer TFB2 expires on the originating state machine and the Broadcast Group Call message it generates is received by the terminating state machine, timer TFB1 will be restarted (see 10.3.2.4.10 step 1) However this appears to be a mistake and should be deleted. That is TFB1 should not be restarted with each BROADCAST GROUP CALL message received while in B4 (ignoring same call ID).
Change to 10.3.2.4.5

The addition of the starting of timer, TFB1 (max duration), is necessary to exit the state, B4, if a Broadcast Group Call End message is not received because a) one was never sent (i.e., the reason for the proposed change in 10.3.2.4.1) or b) was never received due to lossy wireless interface or c) missed receiving due to late entering of the broadcast group call.

As per the current procedures, a terminating user can leave state B3 and enter B4 when the timer TFB3 expires. It can leave state B4 with an expiry of timer TFB1 or receipt of a Broadcast Group Call End.  However if timer TFB1 is not started when state B4 is entered, then it cannot leave by the expiry of the timer TFB1 and if a Broadcast Group Call End message cannot be guaranteed to be received, then it can remain in this state B4 indefinitely.

So unless it can be guaranteed that while in state B4 that a Broadcast Group Call End message will be received, the starting on timer TFB1 when transitioning from state B3 to state B4 should be added to gracefully allow the state machine to terminate on its own. 

NOTE: If while in state B4 timer TFB2 expires on the originating state machine and the Broadcast Group Call message it generates is received by the terminating state machine, timer TFB1 will be restarted (see 10.3.2.4.10 step 1) However this appears to be a mistake and should be deleted. That is TFB1 should not be restarted with each BROADCAST GROUP CALL message received while in B4 (ignoring same call ID).
Change to 10.3.2.4.7

The addition of the stopping of timer, TFB1 (max duration), is necessary if the first change to 10.3.2.4.1 (adding the starting of timer TFB1) is accepted. If the first change is not accepted, then neither should this change.
The addition of the clearing of the stored call identifier is necessary so that after returning to state B1, there is no remnant of the previous broadcast group call that no longer exists.
Change to 10.3.2.4.8
The addition of the stopping of timer TFB1 (max duration), is necessary, since timer TFB1 is most likely running.

Only a terminating MCPTT user’s state machine can receive a Broadcast Group Call End Message in state B2 or B4.  For terminating MCPTT user while in state B2 timer TFB1 is always running, so it needs to be stopped.  While in state B4 as current procedures state, timer TFB1 may be running.  If so then timer TFB1 must be stopped.
The addition of the clearing of the stored call identifier is necessary so that after returning to state B1, there is no remnant of the previous broadcast group call that no longer exists.
Change to 10.3.2.4.10

As currently written while in state B4 every received GROUP CALL BROADCAST message (i.e., triggered by timer TFB2) will restart timer TFB1 (max duration).  If the originator is sending retransmissions of the GROUP CALL BROADCAST message when TFB2 expires during the duration of the call, TFB1 should not be restarted, if it is running.  If TFB1 is truly representing the maximum duration of the call, if should not be restarted with each retransmission when a GROUP CALL BROADCAST message is received.

Timer TFB1 is started when entering B2 and then the transition from B2 to B4 occurs the timer TFB1 is not stopped.  Therefore timer TFB1 remains running from state B2 to B4 indicating that the call once active will last at most TFB1 from the time this UE originally entered B2.

The proposed changes in subclause10.3.2.4.4 and subclause 10.3.2.4.5 would ensure that the UE transitioning from B3 to B4 would start timer TFB1, so it is running in B4. Similar to the transition from B2 to B4.  That is timer TFB1 must be running in B4, so that when it expires the UE can transition to B1start-stop.
Change to 10.3.2.4.11

The addition of starting of timer TFB1 for the originating MCPTT user necessitates a separation of the current clause into one subclause for the originating MCPTT user and one subclause for the terminating MCPTT user for the action: timer TFB1 expiry.

Currently 10.3.2.4.11 only applies to the terminating MCPTT user since it has started the timer TFB1. It does not apply to the originating MCPTT user because it has not started the timer TFB1.

However if changes to 10.3.2.4.1 and 10.3.2.4.7 are accepted then timer TFB1 will be applicable while the originating MCPTT user is in state B2 and the current procedures will require modifications.

There is no change needed to the current procedures for the terminating MCPTT user.  
However if the originating MCPTT user starts timer TFB1, then for the originating MCPTT user while in state B2, timer TFB2 will need to the stopped (which is not applicable to the terminating MCPTT user) and in addition, 1) the originating MCPTT user must send a Broadcast Group Call End message to indicate to all other state machines that the call has ended (similar to actions defined in 10.3.2.4.7 when the originating user releases the group call) and 2) clear the stored call identifier.
