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1. Abstract
This document identifies 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 is discussed.
2. Discussion 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) indidual UEs from one such sub- group may move into the radio transmission/reception range of another sub-group. 
If we imagine two such talk sub-groups A and B, with corresponding floor arbitrators A and B, then we can distinguish three basic scenarios:
1. A floor paricipant from sub-group A moves out of range of floor arbitrator A.  Current off-network logic allows the MCPTT client to either join sub-group B, if now within range of floor arbitrator B, or to attempt to setup a new sub-group if the user has an outstanding floor request.
2. Floor arbitrator A moves out of range of some or all of the MCPTT clients in sub-group A (but not into range of floor arbitrator B).  Current off-network floor control logic in TS 24.380 will allow clients with a queued request to negotiate a new sub-group C with a new floor arbitrator C.
3. Floor arbitrator A moves into range of floor arbitrator B and perhaps at the same time out of range of some or all of the MCPTT clients in sub-group A. Floor arbitrators A and B may now be able to receive each others transmissions/conversations (distinguished by SSRC).  There will now be a partitioning of the MCPTT users into two sub-groups which would not have occurred had there not been a history of restricted transmission/reception due to restricted radio propagation. 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 distinguihed by SSRC.
3. Proposal
The following steps outline the proposed approach to achieve a merging of such talk sub-groups:
1. Detection of floor arbitration conflict and subsequent action to resolve the conflict is the responsibility of the floor arbitrator(s).
2. A floor arbitrator detecting RTP media packets intended for the same talk group but with a different SSRC (from the floor arbitrator’s own SSRC) will then determine that the conflict is not transient by counting received RTP packets for the other stream over a defined period.
3. Having determined that the conflict situation is not transient the floor arbitrator will send Floor Queue Position request message(s) to the other floor arbitrator to determine the granted floor priority of the other floor arbitrator.
4. On receiving a Floor Queue Position Info message (from the other floor arbitrator) the floor arbitrator(s) will decide whether or not their own priority is higher than that of the other floor arbitrator. 
5. The floor arbitrator that decides that it has a higher priority floor (or higher SSRC value if priorities are equal) will remain in “has permission” state and continue as before.
6. The floor arbitrator that decides it has a lower floor priority (or SSRC value if priorities are equal) will:
a. If there are queued floor requests, send a Floor Queue Position Info message to all queued floor participants informing them that they are no longer queued.
b. Send a Floor Granted message.  By including the floor participant’s own SSRC in the SSRC of floor control server field, only those MCPTT clients listening to this lower priority arbitrator will act upon the Floor Granted message. The Floor Granted message will indicate that the higher priority arbitrator is now the floor arbitrator.
7. Based upon existing floor control logic floor participants from the discontinued sub-group that can receive the transmissions of the remaining (i.e. higher priority) arbitrator will start to receive media from the new talker/arbitrator and if the user desires re-issue a floor control request.
8. Based upon existing floor control logic floor participants from the discontinued sub-group that cannot receive the transmissions of the remaining (i.e. higher priority) arbitrator will independently re-establish a new (smaller) talk sub-group if one or more users re-asserts a talk request.  If none of these users re-asserts a talk request then the MCPTT clients will revert to the silence state.
It is proposed (see C1-164448 also submitted to C1#100) to add off-network floor control logic to handle scenario 3, as listed in the problem discussion section above, by attempting to merge the talk sub-groups (as far as is possible determined by the new RF conditions).

