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1. Introduction
The formal name of the entity which handles the floor control at the MCPTT client is “floor participant” as depicted in 3GPP TS 23.179 section 7.4.2.3.3.

2. Correction

This pCR suggest global correction off all occurrences of “floor control client” by the formal term “floor participant”

* * * First Change * * * *
 6
On-network floor control
6.1
General

6.2
Floor control partcipant procedures

Editor's note: Until the floor control protocol to be used is decided the stage 2 names of floor control messages are used. When the floor control protocol is decided the stage 2 names will be replaced with the correct name.

6.2.1
Floor participant procedures at MCPTT session initialization

Based on the negotiations during the call establishment specified in 3GPP TS 24.uuu [2], a new instance of the 'Floor control state machine – basic' as specified in subclause 6.2.4 or the 'Floor control state machine – queuing' shall be created.

Editor's note: The exact details of queueing state machine is FFS. The state machines may be merged.
The SIP INVITE request sent by the application and signalling plane:

-
shall be regarded an implicit floor request if a private call or a pre-arranged group call is initiated; and

-
shall not be regarded as an implicit floor request if a chat group call is initiated or in case of a rejoin to an already on-going group call.

Editor's note:
If the SIP INVITE request is an implicit floor request also for pre-arranged group call is FFS. At the moment the procedures in this specification assumes that pre-arranged group call is an implicit floor request. In stage 2 Private Calls use implicit request for floor.

NOTE:
The floor participant can negotiate the use of prioritization of the Floor Request message. In that case, the floor participant can request permission to send media at a priority level that is either the same as or lower than the highest priority that was permitted to the participant in the MCPTT call initialization. If a floor participant is authorized for pre-emptive priority in the MCPTT call it is good practise to always request permission to send RTP media at a priority level that is lower than pre-emptive priority unless the user explicitly requests to pre-empt the current RTP media sender.

6.2.2
Floor participant procedures at MCPTT call release

The MCPTT call release (whether it is initiated by the floor participant or floor control server) is a two-step procedure.

In the first step, the floor participant stops sending floor control messages and the MCPTT client stops sending RTP media.

In the second step, when the application and signalling plane has determined that the MCPTT call is released, the corresponding instance of the 'Floor control state machine – basic' as specified in subclause 6.2.4 or the 'Floor control state machine – queuing' is also terminated and the floor participant releases all the used resources.

Editor's note: The exact details of queueing state machine is FFS. The state machines may be merged.
The user plane can initiate the release step 1, but the application and signalling plane always initiates the release step 2.

6.2.3
Floor participant procedures at MCPTT call modification

Editor's note: The MCPTT call modification is FFS.
6.2.4
Floor participant state diagram – basic operation

6.2.4.1
General

The floor participant shall support the state diagram and the state transitions specified in this subclause.

Figure 6.2.4.1-1 shows the state diagram for floor participant state transition diagram for basic operation.
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Figure 6.2.4.1-1: Floor participant state transition diagram for 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 control client and does not cause any change of the current state.

6.2.4.2
State 'Start-stop'

6.2.4.2.1
General

In this state no state machine exists 
6.2.4.2.2
MCPTT call initiated – originating MCPTT user
When a call is initiated as described in 3GPP TS 24.uuu [2] the floor participant:

1.
shall create an instance of the 'floor control client state transition diagram for basic operation' state machine;

2.
if the originating floor participant receives a floor control message before it receives the SIP 200 (OK) response, shall store the floor control message;

NOTE:
The originating floor participant might receive a floor control message before the SIP 200 (OK) response when initiating, joining or rejoining a call because of processing delays of the SIP 200 (OK) response in the SIP core.

3.
if the established MCPTT call is a chat group call, shall enter the 'U: has no permission state; and
4.
if the established MCPTT call is not a chat group call:

a.
shall start timer T11 (Floor request);

b.
shall enter the 'U: pending Request' state; and

c.
if the floor participant has received and stored a floor control message before the reception of the SIP 200 (OK) response, shall act as if the floor control message was received in the 'U: pending Request' state after entering the 'U: pending Request' state.
When the floor participant is rejoining an ongoing MCPTT call as described in 3GPP TS 24.uuu [2] the floor participant shall enter the 'U: has no permission state'.

6.2.4.2.3
MCPTT call established – terminating MCPTT user
When a MCPTT call is established the terminating floor participant:

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

2.
shall enter the 'U: has no permission' state.

NOTE:
From a floor participant perspective the MCPTT call is established when the application and signalling plane sends the SIP 200 (OK) response.

6.2.4.3
State: 'U: has no permission'

6.2.4.3.1
General

The floor participant uses this state when the floor control clientis not sending RTP media or is not waiting for a floor control message response.

In this state RTP media packets and floor control messages can be received.

6.2.4.3.2
Receive Floor Idle message (R: Floor Idle)
Upon receiving a Floor Idle message the floor participant:

1.
can provide floor idle notification to the user, if it has not already done so;

2.
shall stop the optional timer T13 (end of RTP media), if it is running; and

3.
shall remain in the 'U: has no permission' state.

6.2.4.3.3
Receive Floor Taken message (R: Floor Taken)
Upon receiving the Floor Taken message the floor participant:

1.
can provide a floor taken notification to the user;

2.
should start the optional timer T13 (end of RTP media); and

3.
shall remain in the 'U: has no permission' state.

6.2.4.3.4
Receive RTP Media packets (R: RTP Media)
Upon receiving RTP media packets the floor participant:

1.
shall render the RTP media packets;

2.
should restart/start the optional timer T13 (end of RTP media); and

3.
shall remain in the 'U: has no permission' state.

6.2.4.3.5
Send Floor Request message (S: Floor Request)
Upon receiving an indication from the user to request permission to send RTP media and if timer T12 (floor control client retry-after) is not running the floor participant:

1.
shall send the Floor Request message toward the floor control server;
2.
shall stop the optional timer T13 (end of RTP media), if it is running;

3.
shall start timer T11 (Floor request); and

4.
shall enter the 'U: pending Request' state.

6.2.4.3.6
T13 (end of RTP media) timer fired
On firing of T13 (end of RTP media) timer, the floor participant:

1.
can provide a floor idle notification to the user; and

2.
shall remain in the 'U: has no permission' state.

6.2.4.4
State: 'U: pending Request'

6.2.4.4.1
General

The floor participant uses this state when the floor control client is waiting for response to a Floor Request message.

In this state the floor participant can receive RTP media packets and floor control messages.

Timer T11 (Floor request) is running in this state.

6.2.4.4.2
Receive Floor Granted message (R: Floor Granted)
Upon receiving a Floor Granted message from the floor control server or a floor granted indication in an SIP 200 (OK) response in the application and signalling layer, the floor participant:

1.
can provide floor granted notification to the user, if not already done;

NOTE:
Providing the floor granted notification to the user prior to receiving the Floor Granted message is an implementation option.

2.
shall stop timer T11 (Floor request); and
3.
shall enter the 'U: has permission' state.

6.2.4.4.3
Receive Floor Taken message (R: Floor Taken)
Upon receiving a Floor Taken message from the floor control server, the floor participant:

1.
can provide a floor taken notification to the user;

2.
shall stop timer T11 (Floor request);

3.
should start the optional timer T13 (end of RTP media); and

4.
shall enter the 'U: has no permission' state.

6.2.4.4.4
Receive Floor Deny message (R: Floor Deny)
Upon receiving a Floor Deny message from the floor control server, the floor participant:

1.
can provide floor deny notification to the user;

2.
may display the floor deny reason to the user, if it is included in the message;

3.
shall stop timer T11 (Floor request); and

4.
shall enter the 'U: has no permission' state.

6.2.4.4.5
T11 (Floor request) timer fired
On firing of timer T11 (Floor request), the floor participant:

1.
shall send a Floor Request message towards the floor control server;

2.
shall restart timer T11 (Floor request); and

3.
shall remain in the 'U: pending Request' state.

6.2.4.4.6
T11 (Floor request) timer firedN times

On the Nth firingof timer T11 (Floor Request), the floor control client:

1.
can provide a floor request timeout notification to the user; and

2.
shall enter the 'U: has no permission' state.

Editor's note:
If a recover procedure may be needed or not (e.g. an indication to the application and signalling plane) is FFS.

6.2.4.4.7
Receive RTP media packets (R: RTP Media)
Upon receiving RTP media packets the floor participant:

1.
shall render the RTP media packets;

2.
shall stop timer T11 (Floor request);

3.
should start the optional timer T13 (end of RTP media); and

4.
shall enter the 'U: has no permission' state.

6.2.4.4.8
Send Floor Release message (S: Floor Release)
Upon receiving an indication from the user to release permission to send Media, the floor participant:

1.
shall send a Floor Release message towards the floor control server and set the sequence number ignore field to 1, because no RTP media packets were sent;

2.
shall start timer T10 (Floor release);

3.
shall stop timer T11 (Floor request); and

4.
shall enter the 'U: pending Release' state.

6.2.4.5
State: 'U: has permission'

6.2.4.5.1
General

The floor participant usesthis state when the floor control clientis permitted to send RTP media. In this state the floor participant can receive floor control messages.

In this state, the floor participant can release permission to send RTP media at any time, even before sending any RTP media.

The floor control client canhave already buffered RTP media when it enters this state.

6.2.4.5.2
Send RTP Media packets (S: RTP Media)
Upon receiving encoded voice from the user or if encoded voice is already buffered the floor controlMCPTT client:

1.
shall create and send RTP media packets toward the floor control server. The RTP media packet shall include:

a.
media packets and payload attributes as defined in IETF RFC 3550 [3]; and

2.
shall remain in the 'U: has permission' state.

6.2.4.5.3
Send Floor Release message (S: Floor Release)
Upon receiving an indication from the user to release permission to send RTP media, the floor participant:

1.
shall send a Floor Release message towards the floor control server. The Floor Release message:

a.
should include the sequence number of the last RTP media packet that was sent, if at least 1 RTP Media packet was sent; and

NOTE:
The floor participant is expected to provide the sequence number in all cases when the floor control client knows the sequence number of the RTP media packets.

b.
shall set the sequence number ignore field to 1, if no RTP media were sent or if the floor participant is not capable of providing the correct sequence number;

2.
shall start timer T10 (Floor release); and

3.
shall enter the 'U: pending Release' state.

6.2.4.5.4
Receive Floor Revoke message (R: Floor Revoke)
Upon receiving a Floor Revoke message from the floor control server, the floor participant:

1.
shall inform the user that the permission to send RTP media is being revoked;

2.
may give information to the user about the reason for revoking the permission to send RTP media, if reason is received in the message;

3.
may inform the user of the retry after time, if a retry after time is contained in the Floor Release message;

4.
shall stop receiving and encoding user's Media;

NOTE 1:
RTP media packets can be buffered in transport layer, in which case it's sending can be impossible to stop.

5.
should start the optional timer T12 (floor control client retry-after), if a retry after time is contained in the Floor Revoke message;

NOTE 2: 
The floor participant does not take any action when T12 expires, but when T12 is running, the floor participant does not send a Floor Request message.

6.
if the reason code is 'Media Burst too long' or 'Media-floor occupied too long' 'Other reason', or 'Media Burst pre-empted', the floor control client shall enter the 'U: pending revoke' state; and

7.
if the reason code is 'Only one user', 'No resources available' or 'No permission to send a Media Burst', the floor control client:

a.
should discard any remaining buffered RTP media packets; and

b.
should perform the action in subclause 6.2.4.7.6.

Editor's note:
The exact reason codes are dependent on the choice of floor control protocol. Once decided the reason codes will be updated accordingly.

6.2.4.6
State: 'U: pending Release'

6.2.4.6.1
General

The floor participant  uses this state when the floor control client is waiting for response to a Floor Release message.

In this state the floor participant can receive floor control messages and RTP media packets.

Timer T10 (Floor release) is running and the optional timer T12 (floor participant retry-after) can be running in this state.

6.2.4.6.2
T10 (Floor release) timer fired
On firing of timer T10 (Floor release), the floor participant:

1.
shall send a Floor Release message towards the floor control server. The Floor Release message:

a.
shall include the sequence number of the last RTP media packet that was sent, if at least 1 RTP Media packet was sent; and

NOTE:
The floor participant is expected to provide the sequence number in all cases when the floor participant knows the sequence number of the RTP media packets.

b.
shall set the sequence number ignore field to 1, if no RTP media packets were sent;

2.
shall restart timer T10 (Floor release); and

3.
shall remain in state 'U: pending Release'.

6.2.4.6.3
T10 (Floor release) timer fired N times
On the Nth firing of timer T10 (Floor release), the floor participant shall enter the 'U: has no permission' state.

6.2.4.6.4
Receive Floor Idle message (R: Floor Idle)
Upon receiving a Floor Idle message the floor participant:

1.
can provide a floor idle notification to the user;

2.
shall stop the optional timer T12 (floor participant retry-after) if it is running;

3.
shall stop timer T10 (Floor release); and

4.
shall enter the 'U: has no permission' state.

6.2.4.6.5
Receive Floor Taken message (R: Floor Taken)
Upon receiving a Floor Taken message the floor participant:

1.
can provide floor taken notification to the user;

2.
should start the optional timer T13 (end of RTP media);

3.
shall stop the optional timer T12 (floor participant retry-after) if it is running;

4.
shall stop timer T10 (Floor release); and

5.
shall enter the 'U: has no permission' state.

6.2.4.6.6
Receive RTP media packets (R: RTP Media)
Upon receiving RTP media packets the floor participant:

1.
shall render the RTP media packets;

2.
should start the optional timer T13 (end of RTP media);

3.
shall stop timer T10 (Floor release); and

4.
shall enter the 'U: has no permission' state.

6.2.4.6.7
Receive Floor Revoke message (R: Floor Revoke)
Upon receiving a Floor Revoke message from the floor control server, the floor participant:

1.
may give information to the user that permission to send RTP media is being revoked, if a retry after time is contained in the Floor Revoke message;

2.
may inform the user of the reason contained in the Floor Revoke message;

3.
may inform the user of the retry after time, if a retry after time is contained in the Floor Revoke message;

4.
should start the optional timer T12 (floor participant retry-after), if a retry after time is contained in the Floor Revoke message; and

NOTE:
The floor participant does not take any action when T12 expires, but when T12 is running, the floor participant does not send a Floor Request message.

5.
shall remain in the 'U: pending Release' state.

6.2.4.7
State: 'U: pending Revoke'

6.2.4.7.1
General

The 'U: pending Revoke' state is a transition state and the floor participant uses this state when the floor control client has received a Floor Revoke message and is waiting for any remaining buffered RTP media requests to be sent.

In this state the floor participant is sending RTP media packets and can receive floor control messages.

6.2.4.7.2
Send RTP Media (S: Floor Media)

If the floor participant has user's encoded RTP media packets remaining in the buffer, the floor participant:

1.
should create and send RTP media packets toward the floor control server. The RTP media packets shall include:

a.
RTP media and payload attributes as defined in IETF RFC 3550 [3];
2.
if the sent RTP media packet has not been the last packet from the floor control client 's buffer, the floor participant shall remain in the 'U: pending Revoke' state; and

3.
if the sent RTP media packet has been the last packet from the floor control client 's buffer, the floor participant shall perform the action in subclause 6.2.4.7.6.

6.2.4.7.3
Receive Floor Idle message (R: Floor Idle)
Upon receiving a Floor Idle message the floor participant:

1.
shall stop sending RTP media packets;

2.
can provide floor idle notification to the user; and

3.
shall enter the 'U: has no permission' state.

6.2.4.7.4
Receive Floor Taken message (R: Floor Taken)
Upon receiving a Floor Taken message the floor participant:

1.
shall stop sending RTP Media packets;

2.
can provide a floor taken notification to the user;

3.
may display the identity or the display-name or both of the user with the permission to send RTP media, if they are included in the message;

4.
should start the optional timer T13 (end of RTP media); and

5.
shall enter the 'U: has no permission' state.

6.2.4.7.5
Receive RTP Media (R: RTP Media)

Upon receiving RTP Media packets the floor participant:

1.
shall stop sending RTP media packets;

2.
shall render the RTP media packets;

3.
should start the optional timer T13 (end of RTP media); and

4.
shall enter the 'U: has no permission' state.

6.2.4.7.6
Send Floor Release message (S: Floor Release)
When releasing the permission to send RTP media the floor participant:

1.
shall send a Floor Release message towards the floor control server. The Floor Release message:

a.
should include the sequence number of the last RTP media packet that was sent; and
NOTE:
The floor participant is expected to provide the sequence number in all cases where the floor participant knows the sequence number that is being put into the RTP media packets.

b.
shall set the sequence number validity ignore field to 1, if the floor participant is not providing the correct sequence number;
2.
shall start timer T10 (Floor release); and

3.
shall enter the 'U: pending Release' state.

6.2.4.8
State: Any state

6.2.4.8.1
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.

6.2.4.8.2
Receive MCPTT call release – step 1 (R: MCPTT call release - 1)

Upon receiving a MCPTT call release step 1 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 and RTP media packets towards the floor control server; and

2.
shall enter the 'Releasing' state.

6.2.4.9
State: 'Releasing'

6.2.4.9.1
General

The 'Releasing' state is a transition state. The floor participant uses this state while waiting for the application and signalling plane to finalize the disconnection of a MCPTT call.

6.2.4.9.2
Receive MCPTT call release – step 2 (R: MCPT call release - 2)

Upon receiving a MCPTT call release step 2 request from the application and signalling, the floor participant:

1.
shall release all resources including any running timers associated with the MCPTT call; and

2.
shall enter the 'Start-stop' state and terminate the 'Floor control state machine – basic'.

* * * End of Change * * * *
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