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1. Introduction
Floor control protocol consists of a number of request, response and notification messages where a floor control client can request floor, release floor and receive the status of the floor.
TCP or UDP can be used as transport protocol. TCP has the advantage that reliable message transportation is build into the transport layer. However, TCP has its problems. The problem with TCP are discussed in https://www.ietf.org/id/draft-ietf-bfcpbis-rfc4582bis-13.txt.
UDP has the disadvantage that the transport is unreliable and that supervision of messages needs to be included in the application layer. Traditionally this is done with "ACK" type messages. The BFCP protocol supervision is based on "ACK" type messages. MBCP (defined in OMA-PCPS-TS-User_Plane-V1_0-20150220-C) is based on "whatever is available" e.g. receipt of media, no media received or unexpected messages.

The figure bellows shows how receipt of media, no media received or an unexpected floor control message can be used by the floor control client and floor control server to minimize interups in an MCPTT call. Minimizing interrupts is essential in mission critical applications! Using a floor control protocol in an traditional way would cause endless retransmissions and long interrupts in the example below.
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Figure: Examples on how receipt of media, no media received and unexpected message can be used to synchronize states.
The UE A is in an area with bad radio conditions. The user at UE A presses the PTT button. The floor control client A sends a Floor Request message. The Floor Request message is lost. After a while the Floor Request message is retransmitted. The message is lost again. Retransmission will continue until either the floor control client aborts or until an event (granted or denied event) is received from the floor control server.

The UE B is in an area with good radio conditions. The user at UE B presses the PTT button. The floor control client B sends a Floor Request message. The floor request is granted by the floor control server by means of a Floor Granted message. The UE B starts to send RTP media. The RTP media is forwarded by the media plane towards the UE B.

The UE A is moving into an area with good radio conditions and suddenly receives RTP media. The floor control client then aborst its attempts to request floor (unless queueing is supproted) and indicates to the user that the floor request was denied.

Mean while the UE B moves into an area with bad radio conditions and the media is lost. The floor control server detects that media is no longer received and revokes the permission to talk. The floor control server sends a Floor Idle to all participants. The UEB has now moved into the area with good radio conditions and suddenly receives the Floor Idle message. The floor control client then assumes that the floor is revoked and indicate to the user that the persmission to talk is revoked.
At the end of the flow user at UE A presses the PTT button again. The floor control client sends the Floor Request message, the floor control server grants the request with the Floor Granted message. However, meanwhile the UE A has moved back into the area with bad radio conditions and the Floor Granted is message is lost. The floor control server is not aware (yet) that the message was lost and informs the other participants i.e. UE-B that the floor is taken. To ensure that the Floor Granted message is received at UE A, the floor control server start supervision of media. In this case no media is sent so the supervision timer expires and the floor is idle again. The floor control server sends the Floor Idle message to all participants.
The flow above is of course only examples of what can go wrong but it shows how other events than just floor control messages can be used to quickly synchonise states and avoid long interrupts caused by users uneccessary occupying the floor while they are in a place with bad radio conditions.
2. Conclusion
By using additional means then just using an "ACK" mechanism endless retransmissions, long interrupts and slow state syncronization are avoided.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.www 0.1.0
* * * First Change * * * *

1
Scope
This document specifies the floor control protocols and interactions with the media needed to support Mission Critical Push-To-Talk (MCPTT). This document specifies both on-network and off-network protocols.

Mission critical communication services are services that require preferential handling compared to normal telecommunication services, e.g. in support of police or fire brigade. Floor control provides a mechanism for managing the right to transmit at a point in time during an MCPTT call.

The MCPTT service and its associated floor control can be used for public safety applications and also for general commercial applications (e.g., utility companies and railways).

This document is applicable to User Equipment (UE) supporting the floor control client functionality, and to floor control servers supporting the MCPTT system.


* * * Last Change * * * *

Floor control client A
Floor control server
Floor control client B
Floor Request
Floor Request
Floor Granted
Floor Taken
Floor Request
State: has no permission
User presses PTT button
State: Pending request
RTP media
RTP media
RTP media
RTP media
State: has no permission
Bad radio conditions
Good radio conditions
RTP media
RTP media
Floor Idle
Idle
Idle
Floor Idle
Bad radio conditions
Good radio conditions
Good radio conditions
Floor revoked indication to user
State: has no permission
State: has  permission
U: has no permission
Floor granted indication to user
Floor denied indication to user
UE A
UE B
User presses PTT button
Floor Request
Floor Grant
Bad radio conditions
Floor  Request
Taken
Taken
No media received
No media received
Floor Idle
Idle
Floor Idle
Floor Taken
State: Pending request
Floor Request
The floor control client aborts and indicates floor denied to the user
State: has no permission



