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1. Abstract
[bookmark: _GoBack]This document describes an operational off-network scenario whereby for a given talk group a floor arbitrator may detect that another MCPTT client is transmitting RTP media and also acting as a floor arbitrator.  An approach to resolution of this operational situation was proposed in a discussion document and a CR which were submitted to CT1#100 (C1-164449 and C1-164448).  Some objections were raised to the proposal when presented at CT1#100.  This discussion document addresses those objections and introduces a revised CR also presented to this current meeting (C1-165032). 
2. Outline of problem
Off-network MCPTT floor control depends upon collaborative agreement as to which MCPTT client has control of the floor (floor arbitrator) and according to the specification also has the right to transmit media packets.  As, by definition, there is no central floor control server the collaborative selection of a floor arbitrator can only occur between MCPTT clients that are within radio range of each other. 
Incident scenarios involving wide geographical areas or terrains restricting radio propagation (e.g. hills, buildings with thick walls or basements) may result in localised sets of users forming fragmented talk sub-groups which would not occur given ideal radio propagation conditions.
As a result of user mobility (or other changes in the local RF conditions) the indidual UEs in a group call may split into sub-groups, with each sub-group establishing a floor arbitrator. Some time later, the floor arbitrators of these sub-groups may move back into radio transmission range of each other resulting in what we have called a floor conflict situation. From an operational viewpoint it would be better for the MCPTT clients to try to form a combined talk group (as much as is possible determined by the new RF conditions).  However, current off-network call control logic will perpetuate the two sub-group conversations distinguished by SSRC.
3.	Objections Raised
i. Description of proposal in discussion document lacks clarity due to lack of figure(s). 
ii. Queue information of the lower priority subgroup is lost after the floor merge procedure proposed.
iii. The lower priority subgroup MCPTT clients are forced to the 'silence' state and suffer a communication blackout.
iv. Is a stage 2 description required in order to include this procedure in stage 3?
The next section of this document provides an expanded description of the proposal originally presented in in C1-164448.
At the end of this document is a consideration of the objections above in the light of the expanded description.
4. Description of Use Case Addressed by Proposal
The following scenario steps illustrate the use case and the CR proposal in C1-165032.




1. New call
[image: ]

Assume a new call starts with 7 participants. 'Black' becomes the FA for the call. All other participants store the SSRC of 'Black' as the SSRC of the FA. Only the floor control messages and RTP packets that have the SSRC of the FA will be processed by the participants. Any other message (floor control or RTP packets) will be ignored by other participants. 

2. Split into subgroups
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The group splits (geographically) into 2 sub-groups. 'Green', 'Brown', 'Yellow' and 'Blue' will eventually realize that 'Black' is no longer in communication range and will release the stored SSRC of the FA – subclause 7.2.3.4.4 and subclause 7.2.3.8.10; and enter 'silence' state.

Further, say, 'Green' requests to talk and becomes the new arbitrator for the subgroup A2 – subclause 7.2.3.6.6. 'Brown', 'Yellow' and 'Blue' update the stored SSRC of the FA to 'Green' – subclause 7.2.3.3.6.

3. Subgroups partially converge
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Some time later sub-groups A1 and A2 converge again. These sub-groups cannot be "merged" as per call merge procedures in TS 24.379 because the Call Control protocol Call ID is the same.
With the current procedures in TS 24.380, they will remain split until either group enters 'silence' state and update the stored SSRC of the FA, as described in step (2) above. 
However, in the resulting situation 'Black' (FA A1) can hear transmissions from 'Green' (FA A2) and vice versa.  Thus, there is a detectable floor arbitration conflict.

4. Proposed Floor Merge

[image: ]
Say, based on the solution provided by C1-165032, 
· 'Green' decides that 'Black' has the higher floor priority.
· 'Green' sends Floor Deny messages informing 'Brown', 'Yellow' and 'Blue' that their queue position has been reset (to not in queue). (Note: New Reject Cause added and logic to handle reception of this cause).
· 'Green' sends a Floor Grantedmessage  indicating the floor has been granted to 'Black'.  Only 'Brown', 'Yellow' and 'Blue' will act upon this message because the SSRC of the sender ('Green') corresponds to the FA of subgroup 2 but not to the FA of subgroup 1.
· 'Green' joins subgroup A1.
· 'Yellow', which is also in range of 'Black', also joins subgroup A1, based upon the Floor Granted message received from 'Green'.
· 'Brown' and 'Blue' are not in range of 'Black' so, despite being informed that 'Black' is the "new" FA, will re-enter 'silence' state. 'Brown' and 'Blue' will have lost their queue positions, if any, in subgroup A2.

5. Formation of  new sub-grouping
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'Brown' and 'Blue' will be in a position to form a new sub-group as described in step (2) above. In the example, 'Brown' becomes the new floor arbitrator for subgroup A2. In the resulting scenario 'Black' (FA A1) cannot hear transmissions from 'Brown' (FA A2) and vice versa.  Thus, there is no longer a floor arbitration conflict compared with the scenario identified in step (3) above.

It appears that 'Brown' and 'Blue' have experienced a serious communication blackout.  However, this situation is little different from what happens if the Call Merge procedure from TS 24.379 (clause 10.2.2.4.6) is performed by a floor arbitrator.  If the two sub-groups had actually formed independently with different Call IDs and then converged at which point 'Green' (FA A2) decided to perform the "Merge of Calls" procedure, then 'Brown, 'Yellow' and 'Blue' would all experience a communication blackout and queue information for them would be lost.


5.	Consideration of Objections Raised
To recap, the objections raised at CT1#100 were:
i. Description of proposal in discussion document lacks clarity due to lack of figure(s). 
ii. Queue information of the lower priority subgroup is lost after the floor merge procedure proposed.
iii. The lower priority subgroup are forced to the 'silence' state and suffer a communication blackout.
iv. Is a stage 2 description required in order to include this procedure in stage 3?
Responses to the objections (respectively):
i. An expanded description with figures has been added (section 4 above).
ii. The lower priority subgroup do lose any queue information. In mitigation, the MCPTT clients are informed (in a Floor Deny message) that their queue position has been reset, giving the opportunity for the MCPTT user to be informed.  Whereas, if a floor arbitrator executes the "Merge of calls" procedure from TS 24.379 the MCPTT client restarts its floor control state machine, all queue information is lost and the other participants in that call are not informed.
iii. The proposed "floor merge" logic provides the opportunity for all MCPTT Clients in range of the "chosen" floor arbitrator to automatically join the enlarged subgroup floor. Only those UEs not in range of the "chosen" floor arbitrator experience cessation of communication. Whereas, if a floor arbitrator executes the "Merge of calls" procedure from TS 24.379 that MCPTT client restarts its floor control state machine and all participants in that call are left to re-enter 'silence' state.
iv. The floor merge procedure proposed in C1-165032 and the "Merge of calls" procedure in TS 24.379 address exception conditions, which while predictable are not part of normal behaviour.  It is usual for stage 3 to address such exception conditions without explicit statements in stage 1 or 2 specifications.
6.	Proposal
It is proposed in C1-165032 (also submitted to CT1#101) to add off-network floor control logic to handle the floor conflict situation identified in section 4 above, by attempting to merge the talk sub-groups (as far as is possible determined by the new RF conditions).
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