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1. Reason for Change
The following requirement exists in TS 23.179
10.9.1.3.2.2
Floor override without using floor revoked during an MCPTT session

Figure 10.9.1.3.2.2-1 shows the high level procedure that the floor control is conducted for the MCPTT session already established between the floor participants (with floor granted to floor participant B) and the floor control server (with an override based on priority and configured to permit the transmission of the overridden floor participant B to continue). Only two UEs involved in the session are shown for the simplicity.

Pre-conditions

· The floor control server has been configured to support override.

· The override supported in this case permits both the overridden floor participant and the overriding floor participant to be transmitting. 
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Figure 10.9.1.3.2.2-1: Floor override (overridden continues to transmit) during an MCPTT session

1.
It is assumed that floor participant B has been given the floor and is transmitting voice media.

2.
Floor participant A having a floor priority which is relatively higher than that of floor participant B wants to send voice media over the session. 

3.
Floor participant A sends a floor request message to the floor control server. 

4.
The floor control server determines to accept the floor request from floor participant A based on arbitration result e.g., according to the floor priority information that is received in the floor request message. 

5a.
Floor control server responds with a floor granted message to floor participant A.

5b.
 Floor control server sends a floor taken message to the other floor participants (including floor participant B). Floor participant B continues transmitting the (overridden) voice media transmission.

NOTE 1:
All other floor participants (not shown) that are part of this group call receive a floor taken message, so that the other floor participants learn who the newly granted talker (overriding) is.

6a.
The floor granted causes the user of floor participant A to be notified.

6b.
The user of floor participant B is notified of the status that the floor is now taken by floor participant A.

7.
Floor participant A (overriding) starts sending voice media over the session established beforehand.

NOTE 2:
Floor participant B is still sending voice (overridden). The list of floor participants that receive the overriding, overridden, or both transmissions is based on configuration.

2. Summary of Change

- Added a new state machine referred to as the 'dual floor control operation' state machine. The state machine operates in parallel to the floor control server state transition diagram for general floor control operation in subclause 6.3.4.
- Updated the Floor Release procedure in the floor participant to request a Floor Ack message

- Added a R: Floor Ack procedure in the 'U: pending Release' state.

- Since when dual floor control is used, the list of floor participants that receive the overriding, overridden, or both transmissions is based on configuration the behaviour on receipt of RTP media packets was updated.

- Updated the Floor Request procedure to initiate the dual floor control procedures if pre-emptive floor request and according to local policy.

- Finally, updated the 'Floor participant state transition diagram for basic operation' to reflect the receipt of the Floor Ack message.

- the editor's note in 4.1.1.2:

Editor's note [CT1#95, C1-154586-1]: "Floor override without revoking the current talker" as explained in subclause 10.11.1.2.2.2. of TS 23.179 is not yet handled.

is removed.

- Added notes in the floor participant part explaining tht there may be two sources of RTP media stream and that the behaviour of the media mixer is out of scope of the present document.
3. Consequence if not approved

The stage 2 requirement in TS 23.179 subclause 10.9.1.3.2.2 (Floor override without using floor revoked during an MCPTT session).
5. Proposal

It is proposed to agree the following changes to 3GPP TS 24.380 1.1.1.
* * * 1st Change * * *

4.1.1.2 
On-network floor control
When all group members are silent, a group member can press the PTT button, meaning the request of permission for talking, and then the floor participant entity of this user reflects this request to the floor control server by sending a Floor Request message. If the floor control server decides to permit, it informs this permission for this request by sending to the requesting group member a Floor Granted message. The floor control server informs the initiation of the talk to the other group members by sending a Floor Taken message. Once the group member receives the permission, a permission indication (permission tone) is generated and the user can talk and the media packets (encoded voice) are sent to the controlling MCPTT server and from there they are distributed to all listeners of this group. The user is expected to keep the PTT button pressed from the initiation of the permission request until the talk is finished. The release of the PTT button indicates the user’s intension to end talking. Once the PTT button is released, the floor participant sends a Floor Release message to the floor control server indicating that this user has finished talking. This cycle, starting from Floor Granted message and ending with Floor Release message, is known as 'talk burst' or 'media burst'.

In the beginning of a call the initial talk permission request can be implied by the SIP message which initiates the call as specified in 3GPP TS 24.379 [2] without any specific Floor Request message.

A group member can ask talk permission by sending a Floor Request message during a talk burst. The floor control server can resolve this request in several ways. If this request has higher priority with respect to the ongoing talk burst, the floor control server revokes the current talk burst by sending a Floor Revoke message to the current talker. The current talker is interrupted and the current media burst is ended by the current floor participant by sending a Floor Release message. Then the floor control server sends a Floor Granted message to the revoking user and send Floor Taken message to other group members. Then a new media burst starts. The revoked user is expected to release the PTT button. If this request does not have higher priority and floor request queuing is not used the floor control server rejects this request by sending a Floor Deny message to the requester. Then a reject indication (reject tone) is generated for the user. The ongoing talk burst continues. The rejected user is expected to release the PTT button. If request queuing is used the floor control server sends Floor Queue Position Info message indicating that there is no permission but the request is queued for potential permission when the current talk burst ends. Then a "queued" indication is generated for the user. The ongoing talk burst continues. The queued user is expected to release the PTT button.


During a talk burst, a queued user can ask its position in the queue by sending a Floor Queue Position Request message. Then the floor controller server provides the information by sending Floor Queue Position Info message. A queued user can also remove itself from the queue bay sending a Floor Release message. This kind of message exchange during a talk burst should not affect the ongoing talk burst.

If request queuing is used, by the end of the talk burst, the floor control server gives the talk permission to the first pending request in the queue. For this, it sends the same messages as in the beginning of a talk burst; Floor Granted message to the permitted user and Floor Taken message to other group members. The permitted user is expected to press the PTT button after the permission tone within a well-defined short period of time. If PTT button is pressed the media burst continues normally until it is released. If not, the MCPTT client loses the talk permission.

If queuing is used the ordering in the queue is affected by the priority of the users in the queue.

A floor request with pre-emptive priority can be granted without revoking the current speaker. In this case media from both the overridden current talker and the overriding MCPTT user is distributed to selected participants at the same time. The list of participants that receive the overriding, overridden, or both transmissions is based on configuration.
During silence (when no talk burst is ongoing), the floor control server can send Floor Idle message to all floor participants from time to time. The floor control server sends Floor Idle message in the beginning of silence.

Some of the floor control messages can be repeated as specified in state machines specified in clause 6.

The call can be released after a long silence period.

* * * 2nd Change * * *

6.2.4.1
General

The floor participant shall behave according to 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 packets 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.

* * * 3rd Change * * *

6.2.4.3.4
Receive RTP Media packets (R: RTP Media)

Upon receiving RTP media packets, the floor participant:

1.
shall request the MCPTT client to start rendering the received 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.
NOTE:
RTP media packets can be received from two sources when dual floor control is applied by the floor control server (see subclause 6.3.6). The MCPTT client can differentiate between the two sources using the SSRC in the received RTP media packets. How the media mixer in the MCPTT client mixes the two RTP media stream sources is out of scope of the present document.
* * * 4th Change * * *

6.2.4.5.3
Send Floor Release message (PTT released)

Upon receiving an indication from the user to release 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.
if the used floor priority is pre-emptive such that the floor control server allowed the MCPTT client to transmit media without revoking a current speaker, shall set the first bit in the subtype of the Floor Idle message to '1' (acknowledgement is required) as specified in subclause 8.2.2; and

2.
shall start timer T10 (Floor release) and initialize the counter C10 (Floor release) to 1; and

3.
shall enter the 'U: pending Release' state.
* * * 5th Change * * *

6.2.4.6.9
Receive Floor Ack message (R: Floor Ack)

Upon receiving a Floor Ack message, the floor participant:

1.
may provide floor taken notification to the user;

3.
shall stop timer T100 (Floor Release); and

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

* * * 6th Change * * *

6.2.4.10.2
Receive RTP Media packets (R: Media)

Upon receiving an indication from the media mixer in the MCPTT client that the media mixer is receiving RTP media packets, the floor participant:

1.
shall request to the media mixer to start rendering received RTP media packets;

2.
should restart the T13 (end of RTP Media) timer; and

3.
shall remain in the 'U: Queued' state.

NOTE:
RTP media packets can be received from two sources when dual floor control is applied by the floor control server (see subclause 6.3.6). The MCPTT client can differentiate between the two sources using the SSRC in the received RTP media packets. How the media mixer in the MCPTT client mixes the two RTP media stream sources is out of scope of the present document.
* * * 7th Change * * *

6.3.4.4.5
Receive RTP media packets (R: Media)

Upon receiving an indication from the media distributor in the MCPTT server that RTP media packets are received from the permitted MCPTT client, the floor control arbitration logic in the floor control server:

1.
shall start the T2 (Stop talking) timer if not already running;

2.
shall restart the T1 (End of RTP media) timer;

3.
shall stop the T20 (Granted re-send) timer, if running; and
4.
shall instruct the media distributor to forward the RTP media packets to MCPTT clients according to local policy; and

NOTE:
If dual floor control is ongoing as described in subclause 6.3.6, the list of floor participants that receive the overriding, overridden, or both transmissions is based on configuration.
5.
shall remain in the 'G: Floor Taken' state.


* * * 8th Change * * *
6.3.4.4.7
Receive Floor Request message with pre-emptive priority (R: pre-emptive Floor Request)

NOTE:
This procedure is invoked from the subclause 6.3.5.4.4.

If the floor participant negotiated "mc_priority" as specified in subclause 4.3.3, on receipt of a floor request message with the request priority level equal to pre-emptive priority, and if the priority level of the floor participant with permission to send media is not the pre-emptive priority, the floor control arbitration logic in the floor control server:

1.
based on local policy, select one of the following options:

a.
revoke the current speaker; or

b.
allow media from both the current speaker and from the participant now requesting floor with a pre-emptive priority;

2.
if revoking current speaker is selected:

a.
shall stop the T1 (End of RTP media) timer if the timer are running;
b.
shall stop the T20 (Granted re-send) timer, if running;3.
shall include a Reject Cause field with the <Reject Cause> value set to #4 (Media Burst pre-empted) in the Floor Revoke message sent in subclause 6.3.4.5.2;
c.
shall enter the 'G: pending Floor Revoke' state as specified in the subclause 6.3.4.5.2;

d.
shall insert the floor participant into the floor request queue to the position in front of all queued requests, if not inserted yet or update the position of the floor participant in the floor request queue to the position in front of all other queued requests, if already inserted;
e.
shall send a Floor Queue Position Info message to the requesting floor participant, if negotiated "mc_queuing" as specified in subclause 4.3.3. The Floor Queue Position Request message:

i.
include the queue position and floor priority in the Queue Info field; and
ii.
if the Floor Request message included a Track Info field, shall include the received Track Info field; and
5.
if allow media from both the current speaker and from the participant now requesting floor with a pre-emptive priority is selected:

a.
shall enter the state 'D: Floor Taken' as specified in the subclause 6.3.6.1.
* * * 9th Change * * *
6.3.4.5.3
Receive RTP media packets (R: Media)

Upon receiving an indication from the media distributor in the MCPTT server that RTP media packets are received from the permitted floor participant the floor control server:

1.
shall restart the T1 (End of RTP media) timer;
NOTE:
If the upper limit for T3 (Stop talking grace) timer is less than the upper limit of T1 (End of RTP media) timer then the T1 (End of RTP media) timer will not expire.

2.
shall instruct the media distributor to forward the RTP media packets to MCPTT clients according to local policy; and

NOTE:
If dual floor control is ongoing as described in subclause 6.3.6, the list of floor participants that receive the overriding, overridden, or both transmissions is based on configuration.
3.
shall remain in the 'G: pending Floor Revoke' state.

* * * 10th Change * * *
6.3.6
Dual floor control
6.3.6.1
General

Dual floor control is used when a floor participant requests floor with a pre-emptive floor priority allowing the floor control in subclause 6.3.4 to continue without revoking the floor from the MCPTT client permitted to send media as specified in 3GPP TS 23.179 [5] subclause 10.9.1.3.2.2.
The floor control server arbitration logic in the floor control server shall behave according to the state diagram and state transitions specified in this subclause.

Figure 6.3.6.1-1 shows the 'dual floor control operation' states (D states) and the state transition diagram.
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Figure 6.3.6.1-1: Floor control server state transition diagram for 'dual floor control operation'
The floor control arbitration logic in the floor control server shall keep one instance of the 'dual floor control operation' state machine for an floor participant with pre-emptive floor priority where this MCPTT user is allowed to talk without revoking a current speaker with lower flow priority.
NOTE:
Only one MCPTT user with this type of pre-emptive floor priority can exist within a MCPTT call.
The floor participant associated to the ''dual floor control operation' state machine is in the following subclauses referred to as the overriding MCPTT client.

If floor control messages or RTP media packets arrives in a state where there is no procedure specified in the following subclauses the floor control arbitration logic in the floor control server:
1.
shall discard the floor control message;

2.
shall request the media distributor in the MCPTT server to discard any received RTP media packet; and
3.
shall remain in the current state.

State details are explained in the following subclauses.

6.3.6.2
State: 'Start-stop'
6.3.6.2.1
General

When a new instance of the 'general dual floor control operation' state machine is initiated, before any floor control related input is applied, the state machine is in 'Start-stop' state. Similarly when the media burst is released the state machine shall return to the 'Start-Stop' state or the related MCPTT call is released.

6.3.6.2.2
Receive Floor Request message with overriding pre-emptive floor priority (R: Floor Request)
When a floor participant request floor with an overriding pre-emptive priority is granted the floor the floor control arbitration logic:

1.
shall create instance of the 'dual floor control operation' state machine;

2.
shall store the SSRC of floor participant;

3.
if a Track Info field is included in the Floor Request message, shall store the received Track Info field, and
4
shall enter the state 'D: Floor Taken' as specified in the subclause 6.6.3.2.
6.3.6.3
State: 'D: Floor Taken'

6.3.6.3.1
General

The floor control arbitration logic in the floor control server uses this state when it has permitted one floor participant to override a current speaker in a MCPTT call to send media.

Timer T1 (end of RTP media) can be running when the floor control server is in this state.

Timer T2 (stop talking) can be running when the floor control server is in this state.

6.3.6.3.2
Enter state 'D: Floor Taken'

When entering this state the floor control arbitration logic in the floor control server:

1.
shall send a Floor Granted message to the requesting floor participant. The Floor Granted message:

a.
shall include the value of timer T2 (stop talking) in the Duration field;

b.
shall include the granted priority in the Floor priority field; and

c.
if a Track Info field is stored, shall include the received Track Info field;

2.
shall send a Floor Idle messae to those floor participants that will only listen to RTP media from the overriding MCPTT client;
3.
shall send a Floor Taken message to other floor participants according to local policy. The Floor Taken message:
NOTE:
The MCPTT client overridden by the overriding MCPTT client is still sending voice (overridden). The list of floor participants that receive the overriding, overridden, or both transmissions is based on configuration.
a.
shall include the granted MCPTT users MCPTT ID in the Granted Party's Identity field, if privacy is not requested; and
b.
shall include a Message Sequence Number field with a Message Sequence Number value increased with 1;
4.
shall start timer T1 (end of RTP media); and

5.
shall enter the state to 'D: Floor Taken' state.

6.3.6.3.3
Timer T1 (End of RTP media) expired

On expiry of timer T1 (end of RTP media), the floor control arbitration logic in the floor control server:

1.
shall stop timer T2 (stop talking); if running;

2.
shall request the media distributor in the MCPTT server to stop distributing RTP media packets (with the exception of RTP media packets already in the buffer, if RTP media buffering is ongoing) to other MCPTT clients;
NOTE:
If dual floor control is ongoing as described in subclause 6.3.6, the list of floor participants that receive the overriding, overridden, or both transmissions is based on configuration.
3.
shall release all resources reserved in the media plane including the instances used for the 'dual floor control operation' state machine and any running timers associated with the state machine; 
4.
if the state in the 'general floor control operation' state machine is:

a.
'G: Taken', shall send a Floor Taken message to those floor participants that only received RTP media from the overriding MCPTT client. The Floor Taken message:

i.
shall include the granted MCPTT users MCPTT ID in the Granted Party's Identity field of the permitted MCPTT client, if privacy is not requested;
b.
'G: Idle', shall send a Floor Idle message to all floor participants; and

5.
shall enter the 'Start-stop' state.

6.3.6.3.4
Timer T2 (Stop talking) expired

On expiry of timer T2 (stop talking) the floor control arbitration logic in the floor control server:

1.
shall stop timer T1 (end of RTP media);

2.
shall include the Reject Cause field with the <Reject Cause> value set to #2 (Media burst too long) in the Floor Revoke message sent in subclause 6.3.4.5.2; and
3.
shall enter the 'D: pending Floor Revoke' state as specified in the subclause 6.3.6.4.2.
6.3.6.3.5
Receive RTP media packets (R: Media)

Upon receiving an indication from the media distributor in the MCPTT server that RTP media packets are received from the permitted MCPTT client, the floor control arbitration logic in the floor control server:

1.
shall start timer T2 (stop talking) if not already running;

2.
shall restart timer T1 (end of RTP media);
3.
shall instruct the media distributor to forward the RTP media packets to MCPTT clients according to local policy; and

NOTE:
The MCPTT client overridden by the permitted floor participant is still sending voice (overridden). The list of floor participants that receive the overriding, overridden, or both transmissions is based on configuration.
4.
shall remain in the 'D: Floor Taken' state.

6.3.6.3.6
Receive Floor Release message (R: Floor Release)

Upon receiving a Floor Release message the floor control arbitration logic in the floor control server:

1.
shall request the media distributor in the MCPTT server to stop distributing RTP media packets (with the exception of RTP media packets already in the buffer, if RTP media buffering is ongoing) to other MCPTT client;
2.
shall stop timer T2 (stop talking), if running;
3.
shall release all resources reserved in the media plane including the instances used for the 'Floor control server state transition diagram for dual floor control operation' and any running timers associated with the state machine;
4.
if the first bit in the subtype of the Floor Idle message is set to '1' (acknowledgement is required) as specified in subclause 8.2.2:

a.
shall send a Floor Ack message. The Floor Ack message:

i.
shall set the Source field to the value '2' (the controlling MCPTT function is the source); and

ii.
shall set the Message Type field to floor release.
5.
if the state in the 'general floor control operation' state machine is:

a.
'G: Taken', shall send a Floor Taken message to those floor participants that only received RTP media from the overriding MCPTT client. The Floor Taken message:

i.
shall include the granted MCPTT users MCPTT ID in the Granted Party's Identity field of the permitted MCPTT client, if privacy is not requested; and
b.
'G: Idle', shall send a Floor Idle message to all floor participants; and

6.
shall enter the 'Start-stop' state.

6.3.6.3.7
Receive Floor request message from permitted floor participant (R: Floor Request)

Upon receiving a floor request message from the floor participant that has been granted permission to send media, the floor control arbitration logic in the floor control server:

1.
shall send a Floor Granted message to the previously granted floor participant. The Floor Granted message:

a.
shall include the value of timer T2 (stop talking) in the Duration field;

b.
shall include the granted priority in the Floor priority field; and

c.
if the Floor Request message included a Track Info field, shall include the received Track Info field; and

2.
shall remain in the 'D: Floor Taken' state.

6.3.6.3.8
Permitted MCPTT client release

If the floor control server receives an indication from the floor control interface towards the MCPTT client that the MCPTT client has started to disconnect from the MCPTT call, the floor control arbitration logic in the floor control server:

1.
shall request the media distributor in the MCPTT server to stop distributing RTP media packets (with the exception of RTP media packets already in the buffer, if RTP media buffering is ongoing) to other MCPTT clients;
2.
shall release all resources reserved in the media plane including the instances used for the 'Floor control server state transition diagram for dual floor control operation' and any running timers associated with the state machine; and

3.
shall enter the 'Start-stop' state.

6.3.6.5
State: 'Any state'
6.3.6.5.1
General

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

6.3.6.5.2
Receive MCPTT call release - 1

This subclause is used by the floor control arbitration logic in the floor control server when an MCPTT call is released.

Upon receiving an MCPTT call release step 1 request from the application and signalling plane the floor control arbitration logic in the floor control server:

1.
shall request the media distributor in the MCPTT server to stop sending RTP media packets MCPTT clients; and

2.
shall enter the 'Releasing' state.

6.3.6.6
State: 'Releasing'

6.3.6.6.1
General
The floor control arbitration logic in the floor control server uses this state while waiting for the application and signalling plane to finalize the disconnection of an MCPTT call.

6.3.6.6.2
Receive MCPTT call release - 2

Upon receiving an MCPTT call release step 2 request from the application and signalling plane, the floor control arbitration logic in the floor control server:

1.
shall release all resources reserved in the media plane including the instances used for the 'general dual floor control operation' state machine and any running timers associated with the state machine; and

2.
shall enter the 'Start-stop' state.
* * * End Change * * * *
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Timer T11 expired N times
R: Floor Idle OR
R: Floor Taken OR
R: RTP media OR
Timer T10 expired N times OR
R: Floor Ack
R: Floor Idle OR
R: Floor Taken OR
R: RTP media OR
Timer T13 expired
R: Floor Idle OR
R: Floor Taken OR
R: RTP media OR
S: RTP media
R: Floor Revoke
PTT button released OR
R: Floor Revoke
S: RTP media OR
R: Floor Granted
S: Floor Release
MCPTT call initialization with floor granted indication in the SIP 200 (OK) response
U: pending
Request
U: queued
R: Floor Queue Position Info
R: RTP media OR
R: Floor Taken OR
R: Floor Queue Position Info OR
R: Request floor queue position OR
Timer T32 expired
R: Floor Granted
R: Floor Deny OR
R: Floor Idle OR
Timer T32 expired Nth times
PTT button released
R: Floor Granted
R: Floor Revoke OR
R: Floor Granted OR
Timer T10 expired
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D: Floor Taken

R:Media OR

R: Floor Request 

Start-stop

Releasing

R: MCPTT call release - 2

R: MCPTT call  Release – 1

R: Floor Request

T1 (End of RTP media) timer expired OR

R: Floor Release

Any state
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