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1. Introduction
This contribution introduces the state machine diagram for MCPTT off-network floor control.
2. Reason for Change
A state machine is required for MCPTT off-network floor control.
3. Consequence if not approved

Incomplete specification

4. Proposal

It is proposed to agree the following changes to 3GPP TS <24.380>.
* * * First Change * * * *
7
Off-network floor control

7.1
General

7.2
Floor participant procedures

7.2.1
Floor participant procedures at MCPTT session initialization
Editor's note: The initialization procedures are FFS.
7.2.2
Floor participant procedures at MCPTT call release
Editor's note: The call release procedures are FFS.
7.2.3
Floor participant state diagram – basic operation

7.2.3.1
General
Editor's note: The figure below is very preliminary and is included to show the state transitions so far in the following subclauses.

The floor participant shall support the state diagram and the state transitions specified in this subclause.
Figure 7.2.3.1-1 show the floor participant state diagram – basic operation.
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Figure 7.2.3.1-1: Floor participant state diagram – basic operation
State details are explained in the following subclauses.

If an RTP media packet or a floor control message arrives in a state where there is no specific procedure specified for the RTP media or the received floor control message, the floor participant shall discard the floor control message or the RTP media packet and shall remain in the current state.

NOTE:
A badly formatted RTP packet or floor control message received in any state is ignored by the floor participant and does not cause any change of the current state.

7.2.3.2
State "Start-stop"

Editor's note: Actions in this state are FFS.
7.2.3.2.1
General

In this state no state machine exists.

7.2.3.2.2
MCPTT call established – originating MCPTT user
When a MCPTT call is established with session announcement including an explicit floor request, the originating floor participant:

1.
shall create an instance of a floor participant state transition diagram for basic operation state machine; and
2.
shall send Floor Taken message towards other floor participants; and
3.
shall enter the 'O: has permission' state.
7.2.3.2.3
MCPTT call established – terminating MCPTT user
When a MCPTT call is established the terminating floor participant:

1.
shall create an instance of a floor participant state transition diagram for basic operation state machine; and

2.
shall enter the 'O: silence' state.
7.2.3.3
State: 'O: silence'

Editor's note: Other actions in this state are FFS.
7.2.3.3.1
General

In this state a none of the MCPTT clients in the session is acting as a floor control server.

7.2.3.3.2
Send Floor Request message (PTT button pressed)

If the floor participant receives an indication from the MCPTT user to send media, the floor participant:

1.
shall send the Floor Request message to other floor participants; and

2.
shall enter ‘O: pending request’ state.

7.2.3.3.3
Receive RTP media (R: RTP media)
Upon receiving RTP media packets, the floor participant:
1.
may provide a floor taken notification to the MCPTT user;
2.
shall start timer T13(No RTP Media);
3.
shall request the MCPTT client to start rendering received RTP media packets; and,
4.
shall enter ‘O: has no permission’ state.
7.2.3.3.4
Receive Floor Taken message (R: Floor Taken)
Upon receiving Floor Taken message, the floor participant:
1.
may provide a floor taken notification to the MCPTT user;
2.
shall start timer T13(No RTP Media); and,
3.
shall enter ‘O: has no permission’ state.
7.2.3.4
State: 'O: has no permission'
Editor's note: Other actions in this state are FFS.

7.2.3.4.1
General
In this state another floor participant does not have permission to send media.

7.2.3.4.2
Sending Floor Request message (PTT button pressed)
If the floor participant receives an indication from the user that the user wants to send media, the floor participant:

1.
shall send the Floor Request message to other clients; and,
2.
shall enter ‘O: pending request’ state.
Editor's note: Parameters in this Floor Request message is FFS.




7.2.3.4.3
Receive Floor Relaease message (R: Floor Release)

When a Floor Release message is received, the floor participant:

1.
shall request the MCPTT client to stop rendering received RTP media packets;
2.
shall stop timer T13(No RTP Media);
3.
shall enter 'O: silence' state; and,

4. 
may provide floor idle notification to the MCPTT user.
7.2.3.4.4
T13 (No RTP Media) timer fired
On firing of T13 (No RTP Media) timer, the floor participant:

1.
shall request the MCPTT client to stop rendering received RTP media packets;

2.
shall enter 'O: silence' state; and,

3. 
may provide floor idle notification to the MCPTT user.
7.2.3.4.5
Receiving Floor Granted message (R: Floor Granted)

When a Floor Granted message is received (i.e. when a Floor Request is pending in the queue or a higher priority request is pending), the floor participant:

1.
shall request the MCPTT client to stop rendering received RTP media packets, if any, if the User ID in the floor grant message matches its own User ID;
2.
shall stop timer T13(No RTP Media);
3.
shall enter the state 'O: has permission'.
4.
shall remain in 'O: has no permission' state, if the User ID in the floor grant message don’t match its own User ID; and,
5.
may update the queue status and notify the MCPTT user;



7.2.3.4.6
Receiving RTP media (R: RTP media)

Upon receiving RTP media packets, the floor participant:
1.
shall request the MCPTT client to render the received RTP media packets;
2.
shall restart timer T13 (No RTP Media); and,
3.
shall remain in ‘O: has no permission’ state.
7.2.3.4.7
Send Floor Relaease message (PTT button released)

Upon receiving an indication from the MCPTT user to release the pending request for the floor, the floor participant:

1.
shall send a Floor Release message towards other floor participants; and,
2.
shall remain in ‘O: has no permission’ state.
7.2.3.5
State: 'O: has permission'

Editor's note: Other actions in this state are FFS.

7.2.3.5.1
General
In this state the MCPTT client is acting as a floor control server and has the permission to send media.

7.2.3.5.2
Send RTP Media packets (S: RTP Media)
Upon receiving encoded media from the user or if encoded mediais already buffered the floor participant:

1.
shall request the MCPTT client to start sending RTP media packets towards other MCPTT clients; and,
2.
shall remain in the 'O: has permission' state.




7.2.3.5.3
Receive Floor Release message (R: Floor Release)
Upon receiving a Floor Release message, the floor participant:

1.
shall remove the sender of the Floor Release message from the queue, if the User ID in the floor release message matches the queued request of User ID; and,

2.
shall remain in the 'O: has permission' state.
7.2.3.5.4
Receive Floor Request (R: Floor Request)
When a Floor Request message is received in a session where queuing mode is not used, the floor participant:

1.
shall send the Floor Deny message including reason field toward the other floor participants; and,
2.
shall remain in the 'O: has permission' state.
When a Floor Request message is received in a session where queuing mode is used and if the priority level of the message is not higher, the floor participant:
1.
shall store the received Floor Request messages;
2.
shall send the Floor Request Queue Status message. The Floor Request Queue Status message shall be populated as follows:
a. should indicate the User ID of the MCPTT client in the floor request queue;
b. should indicate the SSRC of the MCPTT client in the floor request queue;
c. should indicate the position of the MCPTT client in the floor request queue; 
d. should indicate the priority level of the MCPTT client in the in the floor request queue; and,
Editor's note: The above indicated parameters are preliminary since the content of the Floor Request Queue Status message is FFS.

3.
shall remain in the 'O: has permission' state.
7.2.3.5.5
Send Floor Release message (PTT button released with no pending request in queue)
Upon receiving an indication from the MCPTT user to release permission to send RTP media, the floor participant:

1.
shall send a Floor Release message towards other floor participants, if no queued requests exist;
Editor's note: The content of the Floor Release message is FFS.
2.
shall enter the 'O: silence' state.

7.2.3.5.6
Send Floor Granted message (PTT button released with pending request(s) in queue)
When no more encoded media is received from the user and if at least one Floor Request message is stored (i.e. queuing mode is used in the session), the floor participant:

1.
shall request the MCPTT client to stop sending RTP media packets towards other MCPTT clients;

2.
shall send the Floor Granted message toward the other floor participants. The Floor Granted message shall be populated as follows:

a.
should indicate the User ID of the MCPTT client in the floor request queue;
b.
should indicate the SSRC of the MCPTT client in the floor request queue;
b.
should indicate the position of the MCPTT client in the floor request queue;
c.
should indicate the priority level of the MCPTT client in the in the floor request queue; and,
Editor's note: The above indicated parameters are preliminary since the content of the Floor Queue Status message is FFS.

3.
shall enter the 'O: pending granted' state.
7.2.3.5.7
Receive Floor Request with pre-emption indication (R: Floor Request with pre-emption)
When a Floor Request message is received with a pre-emption priority higher than priority of the floor participant, the floor participant:

1.
shall request the MCPTT client to stop sending RTP media packets towards other MCPTT clients;

2.
shall send a Floor Granted message;

3.
if floor control queuing mode is used in the session, the Floor Granted message shall be populated as follows:

a.
should indicate the User ID of the MCPTT client in the floor request queue;
b.
should indicate the SSRC of the MCPTT client in the floor request queue;
c.
should indicate the position of the MCPTT client in the floor request queue; 
d.
should indicate the priority level of the MCPTT client in the in the floor request queue; and,
Editor's note: The above indicated parameters are preliminary since the content of the Floor Granted message is FFS.

4.
shall enter the ‘O: pending granted’ state.























7.2.3.6
State: 'O: pending request'

Editor's note: Other actions in this state are FFS.

7.2.3.6.1
General
In this state the MCPTT client is waiting for a response to a Floor request message.
The timer T11 (Request re-send) is running in this state.

7.2.3.6.2
Receive RTP media (R: RTP media)

Upon receiving RTP media packets, the floor participant:
1.
shall request the MCPTT client to render the RTP media packets; and,
2.
shall remain in ‘O: pending request’ state.
7.2.3.6.3
Receive Floor Request Queue Status message (R: Floor Request Queue Status)
Upon receiving Floor Request Queue Status message, the floor participant:

1.
shall update the queue status, if the User ID in the Floor Request Queue Status message matches its own User ID;

2.
may notify the MCPTT user about the queue position;
3.
shall stop the timer T11 (Request re-send); and,
4.
shall enter ‘O:has no permission’ state.

7.2.3.6.4
Receive Floor Deny message (R: Floor Deny)
Upon receiving Floor Deny message, the floor participant:

1.
shall stop the timer T11 (Request re-send),  if the User ID in the Floor Deny message matches its own User ID; and,
2.
shall enter ‘O: has no permission’ state.

7.2.3.6.5
Send Floor Release message (PTT button released)
When an indication from the MCPTT user to release the pending request for the floor is received, the floor participant:

1.
shall send a Floor Release message towards other floor participants;

2.
shall stop the timer T11 (request re-send); and,
3.
shall enter 'O: silence' state.
7.2.3.6.6
Send Floor Taken message (Timer T11 fired N times and no media received)
If no RTP media packet is received before the expiry of timer T11 (request re-send) N times, the floor participant:

1.
shall send Floor Taken message towards other floor participants; and,
2.
shall enter ‘O: has permission’ state.
7.2.3.6.7
Timer T11 fired N times and Media received

If RTP media packet is received before the expiry of timer T11 (Request re-send) N times, the floor participant:

1.
shall enter ‘O: has no permission’ state.
7.2.3.6.8
Receive Floor Granted message (R: Floor Granted)
Upon receiving Floor Granted message, the floor participant:

1.
shall stop timer T13(No RTP Media), if the User ID in the Floor Granted message matches its own User ID;
2.
shall stop the timer T11 (request re-send); and,
3.
shall enter ‘O: has permission state’
7.2.3.6.9
T11 (Request re-send) timer fired (T11 timer fired)
On firing of timer T11 (Request re-send), the floor participant:

1.
shall send the Floor Request message to other floor participants;
2.
shall restart the timer T11 (Request re-send); and,
3.
shall remain 'O: pending request' state.
7.2.3.7
State: 'O: pending granted'
7.2.3.7.1
General

In this state the MCPTT client is waiting for another client to takeover the role of floor controller.
The Timer T20 (Granted re-send) is running in this state.

7.2.3.7.2
Receive RTP Media (R: RTP Media)

Upon receiving the RTP media, the floor participant:

1.
shall stop timer T20 (Granted re-send); 
2. shall start timer T13 (no RTP media); and,
3.
shall enter ‘O: has no permission’ state.
7.2.3.7.3
T20 (Granted re-send) timer fired (T20 timer fired)

On firing of timer T20 (Granted re-send), the floor participant:

1.
shall send again the Floor Granted message toward the other floor participants. The Floor Granted message shall be populated as follows:

a.
should indicate the User ID of the MCPTT client in the floor request queue;

b.
should indicate the SSRC of the MCPTT client in the floor request queue;
b.
should indicate the position of the MCPTT client in the floor request queue;
c.
should indicate the priority level of the MCPTT client in the in the floor request queue;
Editor's note: The above indicated parameters are preliminary since the content of the Floor Queue Status message is FFS.

2.
shall restart the timer T20 (Granted re-send); and,

3.
shall remain 'O: pending granted' state.
7.2.3.7.4
T20 (Granted re-send) timer fired N times with pending request(s) in the queue (T20 timer fired N times AND pending request(s) in queue)
On the Nth firing of timer T20 (Granted re-send) with more request(s) pending in the queue, the floor participant:

1.
shall reset the count of N;

2.
shall send the Floor Granted message for the next pending request in the queue towards other floor participants. The Floor Granted message shall be populated as follows:

a.
should indicate the User ID of the MCPTT client next in the floor request queue;

b.
should indicate the SSRC of the MCPTT client next in the floor request queue;
b.
should indicate the position of the MCPTT client next in the floor request queue;
c.
should indicate the priority level of the MCPTT client next in the in the floor request queue;
Editor's note: The above indicated parameters are preliminary since the content of the Floor Queue Status message is FFS.

3.
shall start the timer T20 (Granted re-send); and,

4.
shall remain 'O: pending granted' state.
7.2.3.7.5
T20 (Granted re-send) timer fired N times with no pending request in the queue (T20 timer fired N times AND no pending request in queue)
On the Nth firing of timer T20 (Granted re-send) and no pending request in the queue, the floor participant:

1.
shall stop timer T20 (Granted re-send); and,
2.
shall enter 'O: silence' state.
7.2.3.8
State: Any state

7.2.3.8.1
General

This subclause describes the actions to be taken in all states defined for the basic state diagram with the exception of the 'Start-stop' state and the 'Releasing' state.

7.2.3.8.2
Receive MCPTT call release (R: MCPTT call release)

Upon receiving a MCPTT call release request from the application and signalling plane when the MCPTT call is going to be released or when the floor participant is leaving the MCPTT call, the floor participant:

1.
shall stop sending floor control messages towards other floor participants;
2.
shall request the MCPTT client to stop sending and receiving RTP media packets;
3. shall release all resources including any running timers associated with the MCPTT call;

4.
shall terminate the instance of floor participant state transition diagram; and,
5.
 shall enter the 'Start-stop' state. 
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