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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

This document specifies the media control protocols and interactions with the media needed to support Mission Critical Push-To-Talk (MCPTT). 
This document specifies on-network protocol for using pre-established session to setup calls, floor control and managing pre-established MBMS bearers and off-network protocols for floor control.

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 media control protocols 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 participant functionality, setting up calls using pre-established SIP sessions and using MBMS bearers for group communication and to floor control servers supporting the these functions in the MCPTT system.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 24.379: "Mission Critical Push To Talk (MCPTT) call control Protocol specification".

[3]
IETF RFC 3550: "RTP: A Transport Protocol for Real-Time Applications".

[4]
3GPP TS 24.381: "Mission Critical Push To Talk (MCPTT) group management Protocol specification".

[5]
3GPP TS 23.179: "Functional architecture and information flows to support mission critical communication services; Stage 2".
3
Definitions and abbreviations
3.1
Definitions
For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term or definition defined in the present document takes precedence over the definition of the same term or definition, if any, in 3GPP TR 21.905 [1].

Participating MCPTT function: The MCPTT server performing a participating role
Controlling MCPTT function: The MCPTT server performing a controlling role

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.179 [5] apply:

Floor control

Floor participant
Floor control server

Group call

MCPTT call
MCPTT server performing a controlling role

MCPTT server performing a participating role
MCPTT user

Mission critical push to talk

Private call

SIP core

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

AS
Application Server
GCS AS
Group Communication Service Application Server

IP
Internet Protocol
MCPTT
Mission Critical Push To Talk
PTT
Push-To-Talk

RFC
Request For Comment
RTCP
RTCP Control Protocol
RTP
Real-time Transport Protocol
SSRC
Synchronization source

UE
User Equipment
4
General
Editor's note: This clause contains any material of a descriptive nature needed to introduce the document and its procedures.

4.1
Internal structure of floor control 
According to 3GPP TS 23.179 [5] the MCPTT server is divided into a floor control server and a media distribution function. In the present document the internal structure illustrated in figure 4.1-1 of the MCPTT server is assumed.
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NOTE:
The real internal structure of the MCPTT server is an implementation issue but for the specification of the floor control procedures in the present document an assumed internal structure is helpful.
Editor's note [CT1#94, C1-153806-1]: The internal structure of the floor participant is FFS.

Editor's note [CT1#94, C1-153806-2]: The internal structure of the floor control server due to multicast (i.e. MCPTT 8 reference point) is FFS.

Figure 4.1-1: Internal structure of floor control in the MCPTT server

The floor control interface towards the MCPTT client receives and transmitts the floor control messages from and to the MCPTT client. The procedures are controlled by a state machine described in subclause 6.3.5. One state machine is needed for each MCPTT client participating in an MCPPT call.

The floor control arbitration logic is performing the floor control. The floor control arbitration logic is controlled by a state machine described in subclause 6.3.4. One state machine is needed per MCPTT call. The floor request queue is accessible both by the floor control interface towards the MCPPT client for all MCPTT clients in the call and the floor control arbitration logic.
The network media interface is receiving and sending media from and to the associated MCPTT client. The network media interface is out of scope of the present document. One network media interface is needed for each MCPTT client participating in an MCPTT call.

The media distributor is controlled by the floor control arbitration logic. The media distributor is out of scope of the present document. One media distributor is needed per MCPTT call.

The internal interfaces are assumed to transport the following type of information.

1.
The interface between the network media interface and the floor control interface towards the MCPTT client:

Indication that the network media interface has started to receive media packets from the associated MCPTT client or that media packets are no longer received from the associated MCPTT client.'

NOTE:
It is an implementation whether an indication is sent for every received RTP media packet or only when the first packet is received and then when no more RTP packets are received.
2.
The interface between the floor control interface towards the MCPTT client and the floor control arbitration logic:

a.
Floor control messages to and from the associated MCPTT client, requests to create or delete the state machine instance for the associated MCPTT client. The floor control message to the floor control arbitration logic are limited to floor control messages that will change the state of the floor.
3.
The interface between the network media interface and the media distributor:
a.Media to and from associated MCPTT clients. This interface is out of scope of the present document.

4.
The interface between the floor control arbitation logic and the media distributor:

a.
Requests to start or stop distributing media to participants in the MCPTT call. Indication that the media distributor has started to receive media packets from the network media interface associated with the MCPTT client with the permission to send media or that media packets are no longer received from the network media interface from the associated MCPTT client.

5.
The interface between the floor control interface towards the MCPTT client and the floor request queue:

a.
Requests to store received Floor Request messages in the queue or requests to remove Floor Request messages from the queue and the queue content for building the Floor Queue Position Info message. 
6.
The interface between the floor control arbitration logic and the floor request queue:

a.
Requests to store received Floor Request messages in the queue or requests to remove Floor Request messages from the queue. Indications that the queue is modified.
Editor's note [CT1#94, C1-153806]: The relation to the application and signalling plane is FFS. At the moment it is assumed that all entities has a direct communication interface to the application and signalling plane.
5
Entities

Editor's note: This clause describes the functional entities that are used later in each of the procedures clauses. This is currently the floor participant and the floor control server. 
6
On-network floor control
6.1
General

6.2
Floor participant procedures

6.2.1
Floor participant procedures at MCPTT session initialization

Based on the negotiations during the call establishment specified in 3GPP TS 24.379 [2], a new instance of the 'Floor participant state transition diagram for basic operation' as specified in subclause 6.2.4 shall be created.

The SIP INVITE request sent by the application and signalling plane:

1.
shall be regarded an implicit floor request if a private call or a pre-arranged group call is initiated; and

2.
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 packets at a priority level that is lower than pre-emptive priority unless the user explicitly requests to pre-empt the current RTP media packets 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 packets.

In the second step, when the application and signalling plane has determined that the MCPTT call is released, the corresponding instance of the 'Floor participant state transition diagram for basic operation' as specified in subclause 6.2.4 is 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 transition diagram for basic operation
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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Contributor's comments: Modified is in red, moved is in blue.
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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.

6.2.4.2
State 'Start-stop'

6.2.4.2.1
General

The state machine is in this state when a new instance of the 'Floor participant state transition diagram for basic operation' is initiated or the related MCPTT call is released.

6.2.4.2.2
MCPTT call initiated – originating MCPTT user
When a call is initiated as described in 3GPP TS 24.379 [2], the floor participant:

1.
shall create an instance of the 'Floor participant state transition diagram for basic operation';

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 24.379 [2] the floor participant shall enter the 'U: has no permission state'.

6.2.4.2.3
MCPTT call established, terminating MCPTT user
When an MCPTT call is established, the terminating floor participant:

1.
shall create an instance of a 'Floor participant state transition diagram for basic operation'; 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 is in this state when the floor participant is not sending RTP media packets 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 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 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.

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

1.
shall send the Floor Request message toward the floor control server; The Floor Request message shall be populated as follows;

Editor's note [CT1#94, C1-153357-1]: The content of the Floor Request message is FFS. The inclusion of priority is most likely going to be one of the parameters.
2.
shall stop the optional timer T13 (end of RTP media), if it is running;

3.
shall start timer T11 (Floor request) and initiate the counter related to the timer; 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 is in this state when the floor participant 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.
Editor’s note [CT#94, airbus.com]: Management of RTP packets reception in this state for priority requests is FFS.
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, 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, the floor participant:

1.
can provide floor deny notification to the user;

2.
can 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 expired
On expiry of timer T11 (Floor request) less than the configurable number of times the timer is allowed to expire, the floor participant:

1.
shall send a Floor Request message towards the floor control server. The Floor Request message shall be populated as follows:

Editor's note [CT1#94, C1-153357-2]:
The content of the Floor Request is FFS. The inclusion of priority is most likely going to be one of the parameters.
2.
shall restart timer T11 (Floor request) and increment the counter related to the timer by 1; and

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

6.2.4.4.6
T11 (Floor request) timer expired N times

When timer T11 (Floor Request) expires for a configurable number of times, the floor participant:

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  request the MCPTT client to start rendering the received 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 (PTT released)
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. The Floor Release message shall be populated as follows:

Editor's note [CT1#94, C1-153357-3]:
The content of the Floor Release message is FFS.
2.
shall start timer T10 (Floor release);

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

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

6.2.4.4.9
Receive Floor Queue Position Info message (R: Floor Request Position Info)
Upon receiving a Floor Request Position Info message, the floor participant:
1.
shall provide floor request queued response notification to the MCPTT user;

NOTE:
The floor participant can provide the queue position and priority (if available in the Floor Queue Position Info message) to the MCPTT user.

2.
shall stop T11 (Media Burst Request) timer; and

3.
shall enter the 'U: queued' state.
6.2.4.5
State: 'U: has permission'

6.2.4.5.1
General

The floor participant is in this state when the MCPTT client is 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 media.

The MCPTT client could have already buffered media when it enters this state.

NOTE:
If the floor participant was queued, the floor participant requests a confirmation from the MCPTT user before start sending media. If confirmed, the media sending starts otherwise the permission to send media is released.

6.2.4.5.2
Send RTP Media packets (RTP media in the buffer)
Upon receiving indication from the MCPTT client that encoded voice is received from the user or if encoded voice is already buffered the floor participant:

1.
shall  request the MCPTT client to start forward encoded voice to the MCPTT server; and

2.
shall remain in the 'U: has permission' state.
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 shall be populated as follows:
Editor's note [CT1#94, C1-153357-2]:
The content of the Floor Release message is FFS.
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, the floor participant:

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

2.
can give information to the user about the reason for revoking the permission to send RTP media, if reason is received in the message; 
Editor's note [CT1#94, C1-153357-3]:
The content of the Floor Revoke message is FFS.

3.
shall request the media in the MCPTT client discard any remaining buffered RTP media packets and to stop forwarding of encoded voice to the MCPTT server; and

4.
should send a Floor Release message as specified in subclause 6.2.4.7.5. The Floor Release message shall be populated as follows:
Editor's note [CT1#94, C1-153357-4]: The content of the Floor Release message is FFS..
6.2.4.5.5
Receive Floor Granted message (R: Floor Granted)

Upon receiving a Floor Granted message from the floor control server, the floor participant:

1.
shall remain in the 'U: has permission' state.

6.2.4.6
State: 'U: pending Release'

6.2.4.6.1
General

The floor participant is in this state when the floor participant 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 expired
On expiry of timer T10 (Floor release) less than the configurable number of times the timer is allowed to expire, the floor participant:

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

Editor's note [CT1#94, C1-153357-5]: The content of the Floor Release message is FFS.

2.
shall restart timer T10 (Floor release) increment the counter related to the timer by 1; and

3.
shall remain in state 'U: pending Release'.
6.2.4.6.3
T10 (Floor release) timer expired N times
When timer T10 (Floor release) expires for a configurable number of times, the floor participant:

1.
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 MCPTT 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 an indication from the MCPTT client that RTP media packets are received, the floor participant:

1.
shall request the MCPTT client to start rendering 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, the floor participant:

1.
can 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.
can inform the user of the reason contained in the Floor Revoke message;

3.
can 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.

6.2.4.6.8
Receive Floor Granted message (R: Floor Granted)

Upon receiving a Floor Granted message, the floor participant:

1.
shall remain in the 'U: pending Floor Release' state.

6.2.4.7
State: 'U: pending Revoke'

6.2.4.7.1
General

The floor participant is in this state when the floor participant has received a Floor Revoke message and is waiting for any remaining buffered RTP media requests to be sent.

In this state the MCPTT client is sending RTP media packets, if any remaining RTP media packets are still buffered and the floor participant can receive floor control messages.
6.2.4.7.2
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.

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

1.
shall request the MCPTT client to stop sending RTP Media packets;

2.
can provide a floor taken notification to the user;
Editor's note [CT1#94, C1-153357-6]: The content of the Floor Taken message is FFS.
3.
should start the optional timer T13 (end of RTP media); and

4.
shall enter the 'U: has no permission' state.
6.2.4.7.4
Receive RTP Media (R: RTP Media)

Upon receiving an indication from MCPTT client that RTP Media packets are received, the floor participant:

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

2.
shall request the MCPTT client to start rendering the received RTP media packets;

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

4.
shall enter the 'U: has no permission' state.
6.2.4.7.5
Send Floor Release message (PTT released)
When releasing the permission to send media, the floor participant:

1.
shall send a Floor Release message towards the floor control server. The Floor Release message shall be populated as follows:
Editor's note [CT1#94, C1-153357-7]: The content of the Floor Release message is FFS.
2.
shall start timer T10 (Floor release) and initiate the counter related to the timer; 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 an 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 
2.
shall request the MCPTT client to stop sending RTP media packets; and

3.
shall enter the 'Releasing' state.
6.2.4.9
State: 'Releasing'

6.2.4.9.1
General

The floor participant is in this state while waiting for the application and signalling plane to finalize the disconnection of an MCPTT call.

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

Upon receiving an 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 current instance of the 'Floor control state machine – basic'.

6.2.4.10
State: 'U: Queued'

6.2.4.10.7.1
General

The floor participant uses this state when a Floor Request message has been queued by the floor control server, and is awaiting the Floor Granted message.

In this state, the MCPTT client can receive RTP Media packets and the floor participant can send and receive floor control messages.

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.

6.2.4.10.3
Receive Floor Taken message (R: Floor Taken)

Upon receiving a Floor Taken message, the floor participant:

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

2.
shall remain in the 'U: Queued' state.

6.2.4.10.4
Receive Floor Granted message (R: Floor Granted)

Upon receiving a Floor Granted message, the floor participant:

1.
shall provide a floor granted notification to the MCPTT user; and
Editor's note [CT1#94, C1-153752-8]: The content of the Floor Granted message is FFS.

2.
shall enter the 'U: has permission' state.

6.2.4.10.5
Receive Floor Deny message (R: Floor Deny)

Upon receiving a Floor Deny message, the floor participant:

1.
can provide floor deny notification to the MCPTT user;

2.
may display the deny reason, if it is included in the message; and

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

6.2.4.10.6
Send Floor Release message (PTT button released)

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

1.
shall send a Floor Release message. The Floor Release message shall be populated as follows:

Editor's note [CT1#94, C1-153752-9]: The content of the Floor Release message is FFS.

2.
shall start timer T10 (Media Burst Release); and

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

6.2.4.10.7
Floor Queue Position Info message (R: Floor Queue Position Info)
Upon receiving a Floor Queue Position Info message, the floor participant:

1.
if the message indicates that the request has been queued, the floor participant:

a.
may provide the queue position and priority (if available) to the MCPTT user; and

2.
shall remain in the 'U: queued' state.

6.2.4.10.8
Receive Floor Idle message (R: Floor Idle)

Upon receiving a Floor Idle message, the floor participant:

1.
shall enter the 'U: has no permission' state.
6.2.5
Call setup control over pre-established session

6.2.5.1

General

If the MCPTT client supports pre-established session, the MCPTT client shall support the behaviour implied by the state machine specified in this subclause. The specifications are on the reception or sending of floor control messages related to the call setup control over pre-established session 

An MCPTT client may have several pre-established session at a time.
6.2.5.2
Call setup control over pre-established session state machine

6.2.5.2.1
General

A call setup control over pre-established state machine has two states: Pre-established Session_Not_in_use and Pre-established Session_In_use. In addition the Sart-Stop state is specified for the initiation or the termination of the state machine.The state transitions are partly controlled by the call control procedures specified in 3GPP TS 24.379 [2]. 

Figure 6.2.5.2.1-1 shows the call setup control over pre-establised session state machine and the state transitions.
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Figure 6.2.5.2.1-1: Call setup control over pre-establised session state machine.
The MCPTT client shall create one instance of the call setup control over pre-established state machine per pre-established session.

If a floor control message, a SIP request or RTP media packet arrives in any state and there is no procedure specified in the subclauses below, the MCPTT client shall discard the floor control message, SIP request or RTP media packet and shall remain in the current state.
6.2.5.2.2
'Start-Stop' state

6.2.5.2.2.1

General

In this state no pre-established session exists
6.2.5.2.2.2
Pre-established session started

When a pre-established session is created between the MCPTT client and the MCPTT server, as specified in 3GPP TS 24.379 [2], the MCPTT client:

1.
shall initialize any needed user plane resources for the pre-established session as specified in 3GPP TS 24.379 [2]; and

2.
shall enter the U:Pre-established session not in use state.
6.2.5.2.3
'U: Pre-established session not in use' state

6.2.5.2.3.1
General

The 'U: Pre-established session not in use' state is a stable state. The MCPTT client is in this state when a pre-established session is established, but it is not used for a call.

In this state the MCPTT client can receive call initiation message and floor control messages.

6.2.5.2.3.2
Reception of Connect message (R:Connect)

Editor’s Note [CT1#94, C1-153714-1]: The availability of a dedicated bearer to carry the RTP flow after the Acknowledgment message for each one and all of the group member is FFS.
Upon reception of a Connect message:

1.
If the MCPTT client accepts the incoming call the MCPTT client:

a.
shall send Acknowledgement message with reason code 'Accepted';

b.
shall use only the media streams of the pre-established session which are indicated as used in the associated call session Media-Stream field, if the Connect contains Media-Stream field;

c.
shall create an instance of the 'Floor participant state transition diagram for basic operation' as specified in subclause 6.2.4; and 

d. shall enter the U:Pre-established session in use state.

2.
Otherwise the MCPTT client:

a.
shall send Acknowledgement message with reason code 'Busy' or 'Not Accepted'; and

b. 
shall remain in U:Pre-established session not in use state.

6.2.5.2.3.3
Pre-established session stopped

When the associated pre-established session between the MCPTT client and the MCPTT server is released the MCPTT client:

1.
 shall release any user plane resources including any running timers associated with the pre-established session; and

2.
shall enter the 'Start-Stop' state.

6.2.5.2.3.4
Reception of Disconnect message (R:Disconnect)

Upon reception of a Disconnect message the MCPTT client:

1.
shall send Acknowledgement message; and

2.
shall remain in U:Pre-established session not in use state.

6.2.5.2.3.5
Reception of SIP 2xx response (R:2xx response)

Editor’s note [CT1#94, C1-153714-2]: The Stage-2 specifications 3GPP TS 24.379 [2] do not include the possibility of this input. 

6.2.5.2.3.6
Reception of SIP re-INVITE request (R:re-INVITE)

Editor’s note [CT1#94, C1-153714-3]: This input may also be handled within the framework of call invitation over pre-established session in 3GPP TS 24.379 [2]. 

6.2.5.2.3.7
Fast establishemnet

Editor’s note [CT1#94, C1-153714-4]: The Stage-2 specifications 3GPP TS 24.379 [2] do not include the possibility. 
6.2.5.2.4
'U:Pre-established session in use' state

6.2.5.2.4.1

General

The MCPTT client is in this state when a pre-established session is established and it is used for an MCPTT call session.

In this state the MCPTT client can receive call release indication, floor control messages and RTP media packets.

6.2.5.2.4.2
Reception of Connect message (R: Connect)

Upon reception of a Connect message the MCPTT client:

1.
shall send Acknowledgement message;
2.
shall remain in the 'U:Pre-established session in use' state.
6.2.5.2.4.3
Reception of other floor control message (R: other message)
Upon reception of a floor control message other than the Connect message and the Disconnect message the MCPTT client:

1.
shall act as specified in subclause 6.2.4; and

2.
shall remain in the 'U: Pre-established session in use' state.

6.2.5.2.4.4
Reception of RTP media packets (R:RTP packet)
Upon reception of an RTP media packet the MCPTT client:

1.
shall act as specified in subclause 6.2.4; and

2.
shall remain in the 'U: Pre-established session in use' state.

6.2.5.2.4.5
Reception of Disconnect message (R:Disconnect)
Upon reception of Disconnect message the MCPTT client:

1.
shall send Media Burst Acknowledgement message;

2.
shall enter the 'U:Pre-established session not in use' state; and

3.
shall act as specified in subclause 6.2.4.

6.2.5.2.4.6
Reception of SIP 2xx response (R: 2xx response)
Editor’s note [CT1#94, C1-153714-5]: This input is related to the call session release without releasing the pre-established session. It will be completed/modified after the related call session release procedure is specified in 24.379.

Upon receiving a 2xx response to the sent SIP REFER request as described in 3GPP TS 24.379 [2] when the call is released, but the Pre-established Session is kept alive the MCPTT Client:
1.
shall enter the 'U: Pre-established session not in use' state; and

2.
 shall terminate the instance of 'Floor participant state transition diagram for basic operation' state machine as specified in subclause 6.2.4.

6.3
Floor control server procedures

6.3.1
General

The floor control server arbitration logic in the floor control server shall support the procedures in subclause 6.3.1 and 6.3.2 and the floor control server state transition diagram for 'general floor control operation' in subclause 6.3.4.

The floor control interface towards the MCPTT client in the floor control server shall support the floor control server state transition diagram for 'basic floor control operation towards the floor participant as specified in subclause 6.3.5.

6.3.2
Controlling MCPTT function procedures at MCPTT call initialization

When an MCPTT call is established a new instance of the floor control server state machine for 'general floor control operation' is created.
For each MCPTT client added to the MCPTT call, a new instance of the floor control server state machine for 'basic floor control operation towards the floor participant' is added.

The original initial SIP INVITE / SIP REFER request to establish a private MCPTT call or a pre-arranged MCPTT group call (regardless if the MCPTT call is ongoing or not) is treated as an implicit floor control request, and the floor control server state machine for 'client floor control operation' for that Floor participant behaves as if a Floor Request message has been received.

If the optional "queuing" feature is supported and has been negotiated as specified in 3GPP TS 24.379 [2], the floor control server could queue the implicit floor control request for the media-floor control entity.

The original initial SIP INVITE / REFER request to establish an MCPTT chat group call or to rejoin an ongoing MCPTT call is not handled as an implicit floor control request message by the floor control server.

The permission to send media to the inviting MCPTT client due to implicit floor control request is applicable to both confirmed indication and unconfirmed indication.

If tb_granted value set to 1 is included in the SIP 200 (OK) response as specified in 3GPP TS 24.379 [2] and if the floor control server performing the participating MCPTT server does not stay on the media path, the floor control server does not send a Floor Granted message corresponding to the implicit floor request.

Editor's note [CT1#94, C1-153709-1]: Whether a floor request can be included in a SIP request and if the participating MCPTT server does not stay in the media path is FFS.
When the first unconfirmed indication is received from the invited participating MCPTT function (see 3GPP TS 24.379 [2]) the floor control server optionally can give an early indication to send RTP media packets, to the inviting MCPTT client.

If an early indication to send RTP media packets is given to the inviting MCPTT client, the floor participant is granted the permission to send media and the MCPTT server buffers RTP media packets received from the MCPTT client at least until the first invited MCPTT client accepts the invitation or until the RTP media packet buffer exceeds it maximum limit to store RTP media packets. 

If the MCPTT server does not support or does not allow media buffering then when an early indication to send RTP media packets is not given to the inviting MCPTT client, the floor participant is granted the permission to send media when the first invited MCPTT client accepts the media.

Before the floor control server sends the first floor control message in the MCPTT call, the floor control server has to assign itself a SSRC identifier to be included in media floor control messages and quality feedback messages if the MCPTT server is supporting that option. A suitable algorithm to generate the SSRC identifier is described in IETF RFC 3550 [3].

The floor participant and the floor control server can negotiate the maximum priority level that the floor participant is permitted to request. The floor control server can pre-empt the current sender based on the negotiated maximum priority level that the floor participant is permitted to request and the priority level included in the Floor Request message.
Editor's note [CT1#94, C1-153709-2]: How the floor control server determines the highest priority level, which can be offered and answered to a MCPTT user, is FFS.

Editor's note [CT1#94, C1-153709-3]: The exact details of negotiating priority FFS.
The floor participant and the floor control server can negotiate queueing of floor requests. If queueing is supported, the floor control server queues the floor control request if a Floor Request message is received when another floor participant has the floor and the priority of the current speaker is the same or higher.
Editor's note [CT1#94, C1-153709-4]: If queueing is negotiated per floor participant or not is FFS..
6.3.3
MCPTT floor control procedures at MCPTT call release

When an MCPTT client leaves an MCPTT call and the MCPTT call remains ongoing with the other MCPTT clients, the floor control server follows a two-stage procedure.

1.
In the first stage, the MCPTT server stops sending floor control messages and RTP media packets to the MCPTT client leaving the MCPTT call and .the MCPTT server discards floor control messages and RTP media packets received from the MCPTT client leaving the MCPTT call.

2.
In the second stage, when the application and signalling plane has determined that the MCPTT call with this floor participant has been released, the corresponding instance of the floor control server state machine for 'basic floor control operation towards the MCPTT client' is released.

When an MCPTT call is released, the floor control server follows a two-stage procedure.

1.
In the first stage, the MCPTT server stops sending floor control messages and RTP media packets to all floor participants in the MCPTT call.

2.
In the second stage, when the application and signalling plane has determined that the MCPTT call has been released, the corresponding instance of the floor control server state machine for 'general floor control operation' are also terminated, along with any floor control server state machines for client floor control operation.

The floor control server state machine for general floor control operation initiates the MCPTT call release depending on the release policy specified in 3GPP TS 24.379 [2].

6.3.4
Floor control server state transition diagram for general floor control operation

6.3.4.1
General

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 6.3.4.1-1 shows the general floor control operation states (G states) and the state transition diagram.
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Figure 6.3.4.1-1: Floor control server state transition diagram for general floor control operation
The floor control arbitration logic in the floor control server shall keep one instance of the 'general floor control operation' state machine per MCPTT call.

The floor participant associated to the ''general floor control operation' state is in the following subclauses referred to as the permitted 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.

6.3.4.2
State 'Start-stop

6.3.4.2.1
General

The state machine is in this state when a new instance of the 'General floor control state machine' is initiated or the related MCPTT call is released.

6.3.4.2.2
MCPTT call initialization

When an MCPTT call is initiated as specified in 3GPP TS 24.379 [2] and

1.
if an confirmed indication is required and at least one invited MCPTT client has accepted the invitation; or 
2.
if an confirmed indication is not required;

then the floor control arbitration logic in the floor control server:
1.
shall create an instance of the 'general floor control operation' state machine;
Editor's note [CT1#94, C1-153709-5]: How the establishment of the chat group session is initiated needs further study.
2.
shall wait for the 'basic floor control operation towards the MCPTT client' to be initialized before continuing the following steps; and
3.
shall when the 'basic floor control operation towards the MCPTT client' state machine is initialized:

a.
act as a Floor Request message and perform the actions specified in subclause 6.3.4.3.3, if SDP parameter tb_granted set to 0 as specified in 3GPP TS 24.379 [2] or is not included and if the floor control server is granting an implicit floor request at MCPTT call establishment;

b.
enter the state 'G: Floor Taken' as specified in the subclause 6.3.4.4.2, if SDP parameter tb_granted set to 1 is negotiated as specified in 3GPP TS 24.379 [2]; or

c.
enter state 'G: Floor Idle' as specified in the subclause 6.3.4.3.2.
6.3.4.3
State 'G: Floor Idle'

6.3.4.3.1
General

The floor control arbitration logic in the floor control server is in this state when no MCPTT user currently has permission to send media.

The timer T4 (Inactivity) and the timer T7 (Floor Idle) can be running when the floor control arbitration logic in the floor control server is in this state.

6.3.4.3.2
Enter state 'G: Floor Idle'

When entering this state from any state except the 'Start-stop' state and if no MCPTT client negotiated "queuing" as described in 3GPP TS 24.379 [2], the floor control arbitration logic in the floor control server:
1.
shall send the Floor Idle message to all floor participants;

2.
shall start T7 (Floor Idle) timer;

3.
shall start the T4 (Inactivity timer); and

4.
shall set the general state to 'G: Floor Idle' state.

When entering this state from any state except the 'Start-stop' state and if either no MCPTT client negotiated "queuing" as described in 3GPP TS 24.379 [2], the floor control arbitration logic in the floor control server:

1.
if the floor request queue is empty the floor control server 

a.
shall send Floor Idle message to all floor participants;

b.
shall start T7 (Floor Idle) timer;

c.
shall start the T4 (Inactivity timer); and

d.
shall set the general state to 'G: Floor Idle' state; and
2.
if the floor request queue is not empty the floor control server:

a.
shall select a queued floor request from the top of the floor request queue;

b.
shall remove that queued floor request from the floor request queue; and

c.
shall enter the state 'G: Floor Taken' as specified in the subclause 6.3.4.4.2 with respect to that floor participant.

6.3.4.3.3
Receive Floor Request message (R: Floor Request)

Upon receiving a floor request message (from a floor participant that is permitted to make a floor request) the floor control arbitration logic in the floor control server: 

Editor's note [CT1#94, C1-153709-6]: Whether MCPTT allows only listening users or not is FFS.

1.
shall reject the request if one of the following conditions is fulfilled:

a.
if there is only one MCPTT client in the MCPTT call; and

b.
if the negotiated maximum priority level that the floor participant is permitted to request is receive only;
2.
if the floor request is rejected the floor control server:
a.
shall send the Floor Deny message:
i.
shall include in the reason code field:

Editor's note [CT1#94, C1-153709-7]: The content of the reason code field is FFS.

ii.
may include in the reason phrase field:

Editor's note [CT1#94, C1-153709-8]: The content of the reason phrase field is FFS.

b.
shall remain in the 'G: Floor Idle' state; and
4.
if the floor request is granted the floor control server:

a.
shall stop the T4 (Inactivity) timer;

b.
shall stop the T7 (Floor Idle) timer;

d.
shall store the SSRC of floor participant granted the permission to send media until the floor is released associated to that floor request; and

e.
shall enter the state 'G: Floor Taken' as specified in the subclause 6.3.4.4.2.
6.3.4.3.4
T7 (Floor Idle) timer expired

On expiry of the T7 (Floor Idle) timer the floor control arbitration logic in the floor control server:

1.
shall restart the T7 (Floor Idle) timer. The Floor Idle message shall be sent only for a configurable number of times (not forever), so the timer shall only be restarted, if not yet already restarted the number of configurable times;
Editor's note [CT1#94, C1-153709-9]: Defining counter's are FFS.
2.
shall send a Floor Idle message to all floor participants in the MCPTT call; and

3.
shall remain in the 'G: Floor Idle' state.
6.3.4.3.5
T4 (Inactivity) timer fired

Editor's note [CT1#94, C1-153709-10]: The expiry of T4 may need some more work e.g. a hook in TS 24.379 and is FFS.

On expiry of T4 (Inactivity) timer the floor control arbitration logic in the floor control server based on a configurable service provider policy either:

1.
shall indicate to the application and signalling plane that the inactivity timer has expired;

2.
if the application and signalling planes initiates MCPTT call release, shall enter the 'Releasing' state; or

3.
if the application and signalling planes does not initiate MCPTT call release, shall remain in the 'G: Floor Idle' state.
6.3.4.4
State 'G: Floor Taken'

6.3.4.4.1
General

The floor control arbitration logic in the floor control server uses this state when it has permitted one of the MCPTT clients in the MCPTT call to send media.

The timer T1 (End of RTP) can be running when the floor control server is in this state.

The timer T2 (Stop talking) can be running when the floor control server is in this state.

The T20 (Granted re-send) timer is running to guarantee reliable delivery of the Floor Granted message, if the granted floor request was queued.

6.3.4.4.2
Enter the state 'G: 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:
Editor's note [CT1#94, C1-153709-11]: If the normal Granted is retransmitted i.e. T20 shall be started is FFS.


The Floor Granted message shall be populated as follows:

Editor's note [CT1#94, C1-153709-12]:
The content of the Floor Granted message is FFS.

2.
shall start the T20 (Granted re-send) if the floor request was queued;

3.
shall send Floor Taken message to all other floor participants. The Floor Taken message shall be populated as follows:

Editor's note [CT1#94, C1-153709-13]:
The content of the Floor Taken message is FFS.

4.
shall start the timer T1 (end of RTP media timer); and

5.
shall enter the state to 'G: Floor Taken' state.
6.3.4.4.3
T1 (End of RTP media) timer expired

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

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

2.
shall stop the T20 (Granted re-send) timer, if running;

3.
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, and
4.
shall enter the state 'G: Floor Idle' as specified in the subclause 6.3.4.3.2.
6.3.4.4.4
T2 (Stop talking) timer expired

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

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

2.
shall set the reason code field in the Floor Revoke message to "xxx"; and

Editor's note [CT1#94, C1-153709-14]:
The reason code ("xxx" above) in the Floor Revoke message is FFS.

3.
shall enter the 'G: pending floor revoke' state as specified in the subclause 6.3.4.6.2.

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 remain in the 'G: Floor Taken' state.

NOTE:
The media distributor in the MCPTT server forwards the received RTP media packets towards to all MCPTT clients that are not on hold and if the floor control server does not have media packets in the media buffer or buffer the received RTP media packets in case of unconfirmed indication and if RTP media packet buffering is ongoing;

6.3.4.4.6
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 forwarding RTP media packets when last RTP media packet is received;

Editor's note [CT1#94, C1-153709-15]:
How the media distributor in the MCPTT server knows if the last packet is received is FFS. In OMA PCPS the sequence number of the last RTP media packet, if available at the MCPTT client, is received in the Floor Release message.

2.
if the media distributor in the MCPTT server indicates that the last RTP media packet is not received:

a.
shall stop the T20 (Granted re-send) timer, if running; and

b.
shall enter the state 'G: pending floor release' as specified in subclause 6.3.4.5.2; and

3.
if the media distributor in the MCPTT server indicates that the last RTP media packet is received and distributed:

a.
shall stop the T2 (Stop talking) timer, if the timer is running;

b.
shall stop the T20 (Granted re-send) timer, if running; and

c.
enter state 'G: Floor Idle' as specified in the subclause 6.3.4.3.
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 "tb_priority", 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.
shall stop the T1 (End of RTP media) timer if the timer are running;

2.
shall stop the T20 (Granted re-send) timer, if running;

3.
shall set the reason code field in the Floor Revoke message to "xxx";

Editor's note [CT1#94, C1-153709-16]: The value of the reason code ("xxx" above) in the Floor Revoke message is FFS.

4.
shall enter the 'G: pending floor revoke' state as specified in the subclause 6.3.4.6.2;

5.
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; and

6.
shall send a Floor Queue Position Request message to the requesting floor participant, if negotiated "queuing". The Floor Queue Position Request message shall be populated as follows:
Editor's note [CT1#94, C1-153709-17]: The content of the Floor Queue Position Request message is FFS.

6.3.4.4.8
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 shall be populated as follows:

Editor's note [CT1#94, C1-153709-18]: The content of the Floor Granted message is FFS.

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

6.3.4.4.9
T20 (Granted re-send) timer expired

On expiry of the T20 (Granted re-send) timer, the floor control arbitration logic in the floor control server:

1.
shall send a Floor Granted message to the granted floor participant: The Floor Granted message shall be populated as follows:

Editor's note [CT1#94, C1-153709-19]: The content of the Floor Granted message is FFS.

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

3.
shall remain in the 'G: Floor Taken' state.

6.3.4.4.10
T20 (Granted re-send) timer expired N times

When the T20 (Granted re-send) timer expires for a configurable number of times, the floor control arbitration logic in the floor control server:

1.
shall remain in the 'G: Floor Taken' state.

6.3.4.4.11
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 enter the 'G: Floor Idle' state as specified in the subclause 6.3.4.3.2.

6.3.4.5
State 'G: pending Floor Release'

6.3.4.5.1
General

The floor control arbitration logic in the floor control server uses this state after having received a Floor Release message from the permitted floor participant and the media distributor in the MCPTT server indicated that the last RTP media packet is not yet distributed.

The T1 (End of RTP) timer is running when the floor control arbitration logic in the floor control server is in this state.

6.3.4.5.2
Enter the state 'G: pending Floor Release'

When entering this state the floor control arbitration logic in the floor control server:
1.
shall set the general state to 'G: pending Floor Release'.

6.3.4.5.3
Receive last RTP media packets (R: Last media)
Upon receiving an indication from the media distributor in the MCPTT server that the last RTP media packet is distributed the floor control arbitration logic in the floor control server:

1.
shall stop the T2 (Stop talking) timer, if the timer is running; and

2.
shall enter state 'G: Floor Idle' as specified in the subclause 6.3.4.3.2 if RTP media packet buffering is not ongoing.

6.3.4.5.4
Receive RTP media packets (R: media)

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

1.
shall restart the T1 (End of RTP media) timer; and
2.
shall remain in the 'G: pending Floor Release' state.

6.3.4.5.5
T1 (End of RTP media) timer expired
On expiry of the T1 (End of RTP media) timer the floor control arbitration logic in the floor control server:

1.
shall stop the T2 (Stop talking) timer, if the timer is running; and

2.
enter state 'G: Floor Idle' as specified in the subclause 6.3.4.3.2.

6.3.4.5.6
T2 (Stop talking) timer expired

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

1.
shall enter state 'G: Floor Idle' as specified in the subclause 6.3.4.3.2.

6.3.4.6
State 'G: pending floor revoke'

6.3.4.6.1
General

The floor control arbitration logic in the floor control server uses this state after having sent a Floor Revoke message to the permitted floor participant.

The timer T3 (Stop talking grace) is running when the floor control arbitration logic in the floor control server is in this state.

In this state the MCPTT server forwards RTP media packets to the other floor participants in the MCPTT call.

6.3.4.6.2
Enter the 'G: pending Floor Revoke' state

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

Editor's note [CT1#94, C1-153709-19]: The sending of the Floor Revoke to other participants are FFS.

1.
shall send the Floor Revoke message to the permitted floor participant. The Floor Revoke message shall be populated as follows:
a)
the reason for sending the Floor Revoke message as specified in subclause 8.2.9.1;

Editor's note [CT1#94, C1-153709-20]: Additional content of the Floor Revoke message to the revoked floor participants is FFS.

2.
shall start the T3 (Stop talking grace) timer; and

3.
shall set the general state to 'G: pending Floor Revoke'.

6.3.4.6.3
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; and
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 remain in the 'G: pending Floor Revoke' state.
6.3.4.6.4
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 forwarding RTP media packets when last RTP media packet is received;

Editor's note [CT1#94, C1-153709-21]:
How the media distributor in the MCPTT server knows if the last packet is received is FFS. In OMA PCPS the sequence number of the last RTP media packet, if available at the MCPTT client, is received in the Floor Release message.

2.
if the media distributor in the MCPTT server indicates that the last RTP media packet is not received:

a.
shall remain in the 'G: pending floor revoke' state; and
3.
if the media distributor in the MCPTT server indicates that the last RTP media packet is received and distributed:

a.
shall stop the T1 (End of RTP media) timer if it is running;

b.
shall stop the T3 (Stop talking grace) timer; and

c.
enter state 'G: Floor Idle' as specified in the subclause 6.3.4.3.
6.3.4.6.5
Receive last RTP media packets (R: Last media)

Upon receiving an indication from the media distributor in the MCPTT server that the last RTP media packet is distributed the floor control server:

Editor's note [CT1#94, C1-153709-22]:
How the media distributor in the MCPTT server knows if the last packet is received is FFS. In OMA PCPS the sequence number of the last RTP media packet, if available at the MCPTT client, is received in the Floor Release message.

1.
shall stop the T1 (End of RTP media) timer if it is running;

2.
shall stop T3 (Stop talking grace) timer; and

3.
shall enter state 'G: Floor Idle' as specified in the subclause 6.3.4.3.2.

6.3.4.6.6
T3 (Stop talking grace) timer expired

On expiry of the T3 (Stop talking grace) timer the floor control arbitration logic in the floor control server:

1.
shall indicate to the interface towards the MCPTT client that the general state machine is now 'G: Floor Idle'; and

2.
shall enter state 'G: Floor Idle' as specified in the subclause 6.3.4.3.2.

6.3.4.6.7
T1 (End of RTP media) timer expired
On expiry of the T1 (End of RTP media) timer the floor control arbitration logic in the floor control server:

1.
shall stop the timer T3 (Stop talking grace) timer; and

2.
shall enter state 'G: Floor Idle' as specified in the subclause 6.3.4.3.2.

6.3.4.7
State: Any state

6.3.4.7.1
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.

6.3.4.7.2
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 stage 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.

6.3.4.7.3
Sending Floor Queue Position Info message (S: Sending Floor Queue Position Info)

When a Floor Request message is added or when a queued floor request is removed from the floor request queue the floor control arbitration logic in the floor control server supporting queueing of Floor Request messages:

1.
should send a Floor Queue Position Info message with the updated status to the floor participants in the floor request queue which negotiated "queuing" as specified in subclause 4.3.3, which have requested the queue position, whose queue position has been changed since the previous Floor Queue Position Info message and which are not the requesting floor participant added to the queue or removed from the queue. The Floor Queue Position Info message shall be populated as follows:

Editor's note [CT1#94, C1-153709-23]: The content of the Floor Queue Position Info message is FFS.

NOTE:
In congested situation the floor control server can determine to not send the Floor Queue Position Info message based on local policy.

6.3.4.8
State: 'Releasing'

6.3.4.8.1
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.

6.3.4.8.2
Receive MCPTT call release - 2

Upon receiving an MCPTT call release stage 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 'Floor control server state transition diagram for general floor control operation', and 'Floor control server state transition diagram for basic floor control operation towards the floor participant' state machines and any running timers associated with the state machines; and

2.
shall enter the 'Start-stop' state.
6.3.5
Floor control server state transition diagram for basic floor control operation towards the floor participant
6.3.5.1
General

The floor control interface towards the MCPTT client in the floor control server shall behave according to the state diagram and state transitions specified in this subclause.

Figure 6.3.5.1-1 shows the states and state transitions for an associated floor participant in the floor control server.
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Figure 6.3.5.1-1: Floor control server state transition diagram for basic floor control operation towards the floor participant
The floor control interface towards the MCPTT client in the floor control server shall create one instance of the 'basic floor control operations' state machine towards the MCPTT client for every floor participant served by the floor control server as follows:

1.
In case of an originating MCPTT call, the 'basic floor control operation' state machine towards the MCPTT client shall be created when the MCPTT server sends the SIP 200 (OK) response to the originating MCPTT client.
Editor's note [CT1#94, C1-153710-1]: Additional specification is needed for chat model. Or else this takes place during “join” procedure. If we want to the initiation with the first Talk Burst request of the origination MCPTT client then, the originating MCPTT client sends Floor Request and the MCPTT server responds with Floor granted. If conf. ind needed The server first sends Floor Taken and the Floor grant follow. The terminating MCPTT client may not send anything (conf. ind. not required). Then the instance is created according to the Join state. In short the “join” status is the trigger for initiation.

-
In case of a terminating MCPTT call, the 'basic floor control operation' state machine towards the MCPTT client shall be created when the floor control server receives the SIP 200 (OK) response sent from the terminating MCPTT client.

The MCPTT client associated to the 'basic floor control operation' state machine towards the MCPTT client is here referred to as the associated floor participant.
The external inputs to the state machine are:

1.
directives coming from the floor control arbitration logic;

2.
floor messages sent by the floor participants;

3.
media; and
4.
in certain cases, SIP messages used for call handling.

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 interface towards the MCPTT client in the floor control server: 
1.
shall discard the floor control message;

2.
shall request the network media interface 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.

6.3.5.2
State 'Start-stop'

6.3.5.2.1
General

In this state no association between the floor control interface towards the MCPTT client in the floor control server and an MCPTT client exists.
An association between the floor control server and an floor participant in the MCPTT client is created when an MCPTT call is initiated or during an MCPTT call.

6.3.5.2.2
SIP Session initiated
When a SIP Session is established and:

1.
if an MCPTT client initiates an MCPTT call with an implicit floor request, and the MCPTT call does not exist yet, the floor control interface towards the MCPTT client in the floor control server:

a.
shall initialize a general state machine as specified in subclause 6.3.4.2.2; and

NOTE 1:
In the subclause 6.3.4.2.2 the 'general floor control operation' state machine will continue with the initialization of the 'general floor control operation' state machine.

b.
shall enter the state 'U: permitted' as specified in the subclause 6.3.5.5.2;

2.
if the associated MCPTT client rejoins an ongoing MCPTT call without an implicit floor request or initiates or joins a chat group call without an implicit floor request or attempts to initiate an already existing MCPTT call without an implicit floor request, and
a.
if an MCPTT call already exists but no MCPTT client has the permission to send a media, the floor control interface towards the MCPTT client in the floor control server:

i.
should send a Floor Idle message to the MCPTT client; and

ii.
shall enter the state 'U: not permitted and Floor Idle' as specified in the subclause 6.3.5.5.2;

b.
if an MCPTT call is initiated, the floor control interface towards the MCPTT client in the floor control server:

i.
shall enter the state 'U: not permitted and Floor Idle' as specified in the subclause 6.3.5.5.2; and

ii.
shall initialize a general state machine as specified in subclause 6.3.4.2.2; and
NOTE 2:
In the subclause 6.3.4.2.2 the general state machine will continue with the initialization of the general state machine.

c.
if another MCPTT client has the permission to send a media, the floor control interface towards the MCPTT client in the floor control server:

i.
should send a Floor Taken message to the MCPTT client. The Floor Taken message shall be populated as follows:

Editor's note [CT1#94, C1-153710-2]: The content of the Floor Taken message is FFS.

ii.
shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2;

3.
if the associated floor participant attempts to initiate an already existing MCPTT call with an implicit floor request, and

a.
if no MCPTT client has the permission to send media, the floor control interface towards the MCPTT client in the floor control server:

i.
shall processes the implicit floor request as if a Floor Request message was receive as specified in subclause 6.3.4.3.3; and

ii.
shall enter the state 'U: permitted' as specified in the subclause 6.3.5.5.2;

b.
if the MCPTT client negotiated "queuing" and if another MCPTT client has the permission to send media, the floor control interface towards the MCPTT client in the floor control server:

i.
shall set the priority level to the negotiated maximum priority level that the MCPTT client is permitted to request, except for pre-emptive priority, when high priority is used;
NOTE 3:
The initial implicit floor request will not result in pre-emption when an MCPTT client is joining an ongoing MCPTT call. If the MCPTT client wants to pre-empt the current MCPTT client that are sending media, an explicit floor request with pre-emptive priority is required.

ii.
shall insert the MCPTT client into the floor request queue to the position immediately following all queued floor requests at the same priority level;

iii.
shall send a Floor Queue Position Info message to the MCPTT client. The Floor Queue Position Info message shall be populated as follows:

Editor's note [CT1#94, C1-153710-3]: The content of the Floor Queue Position Info message is FFS.

iv.
should send a Floor Queue Position Info message with the updated status to the MCPTT clients in the floor request queue which negotiated "queuing" as specified in subclause 4.3.3, which have requested the queue status, whose queue position has been changed since the previous Floor Queue Position Info message and which is not the joining MCPTT client. The Floor Queue Position Info message shall be populated as follows:

Editor's note [CT1#94, C1-153710-4]: The content of the Floor Queue Position Info message is FFS.

vi.
shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2:

c.
if the MCPTT client did not negotiate "queuing" and if another MCPTT client has the permission to send a media, the floor control interface towards the MCPTT client in the floor control server:

i.
shall send a Floor Taken message to the MCPTT client. The Floor Taken message shall be populated as follows:

Editor's note [CT1#94, C1-153710-5]: The content of the Floor Taken message is FFS.

ii.
shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2; and

4.
if the MCPTT client is invited to the MCPTT call and

a.
if another MCPTT client has permission to send a media, the floor control interface towards the MCPTT client in the floor control server:

i.
should send a Floor Taken message to the MCPTT client. The Floor Taken message shall be populated as follows:

Editor's note [CT1#94, C1-153710-6]: The content of the Floor Taken message is FFS.

ii.
shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2; and

b.
if no other MCPTT client has the permission to send a media; the floor control interface towards the MCPTT client in the floor control server:

i.
should send a Floor Idle message to the MCPTT client; and

ii.
shall enter the 'U: not permitted and Floor Idle' state as specified in the subclause 6.3.5.3.2.

6.3.5.3
State U: not permitted and Floor Idle
6.3.5.3.1
General

The floor control interface towards the MCPTT client in the floor control server uses this state when the associated floor participant is not permitted to send media.

6.3.5.3.2
Enter the 'U: not permitted and Floor Idle' state

When entering this state the floor control interface towards the MCPTT client in the floor control server:

1.
shall set the state for the associated floor participant to 'U: not permitted and Floor Idle'.

6.3.5.3.3
Sending Floor Taken message (S: Floor Taken)

When a Floor Taken message is received from the floor control server arbitration logic, the floor control interface towards the MCPTT client in the floor control server:

1.
shall forward the Floor Taken message to the associated floor participant; and
2.
shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2.
6.3.5.3.4
Receive Floor Request message (R: Floor Request)

Upon receiving a Floor Request message from the associated floor participant, the floor control interface towards the MCPTT client in the floor control server:

1.
shall forward the Floor Request message to the floor control server arbitration logic.
6.3.5.3.5
Send Floor Grant message (S: Floor Grant)

When a Floor Granted message is received from the floor control arbitration logic in the MCPTT server, the floor control interface towards the MCPTT client in the floor control server:
1.
shall forward the Floor Granted messages to the associated floor participant; and

2.
shall enter the state 'U: permitted' as specified in subclause 6.3.5.5.2

6.3.5.3.6
Send Floor Deny message (S: Floor Deny)

When a Floor Deny message is received from the floor control arbitration logic in the MCPTT server, the floor control interface towards the MCPTT client in the floor control server:
1.
shall forward the Floor Deny messages to the associated floor participant; and
2.
shall remain in the 'U: not permitted and Floor Idle' state.
6.3.5.3.7
Receive Floor Release message (R: Floor Release)
Upon receiving a Floor Release message from the associated floor participant, the floor control interface towards the MCPTT client in the floor control server:
1.
shall send a Floor Idle message to the associated floor participant;
2
if the floor participant is in the floor request queue, shall remove the floor participant from the queue; and
3.
shall remain in the state 'U: not permitted and Floor Idle' state.
6.3.5.3.8
Receive RTP media packets (R: Media)
Upon receiving an indication from the network media interface that RTP media packets are received with payload from the associated floor participant and if Floor Release message was received in the previous 'U: permitted' state, the floor control interface towards the MCPTT client in the floor control server:

1.
shall request the network media interface in the MCPTT server to not forward the received RTP media packets to the media distributor in the MCPTT server;

2.
shall remain in the state 'U: not permitted and Floor Idle' state.
Editor's note [CT1#94, C1-153710-7]: It FFS how the MCPTT server knows whether the Floor Release message was received in the previous state 'U: permitted' or not.
Upon receiving an indication from the network media interface that RTP media packets are received with payload from the associated floor participant and if the Floor Release message was not received in the previous 'U: permitted' state, the floor control interface towards the MCPTT client in the floor control server:

1.
shall request the network media interface in the MCPTT server to not forward the received RTP media packets to the media distributor in the MCPTT server;

2.
shall send a Floor Revoke message to the associated floor participant. The Floor Revoke message:

Editor's note [CT1#94, C1-153710-8]:
The content of the Floor Revoke message is FFS.

3.
shall enter the 'U: not permitted but sends media' state as specified in the subclause 6.3.5.8.2.
NOTE: 
It is an implementation issue for the floor control server how to check whether the Floor Release message was received in the previous state 'U: permitted' or not.

6.3.5.4
State U: not permitted and Floor Taken
6.3.5.4.1
General

The floor control interface towards the MCPTT client in the floor control server uses this state when another MCPTT client (i.e. not the associated floor participant) has been given permission to send media.

In this state RTP media packets received from the media distributor in the MCPTT server are forwarded to the associated floor participant by the network media interface in the MCPTT server.
Editor's note [CT1#94, C1-153710-9]: How eMBMS impacts this section is FFS.
6.3.5.4.2
Enter the 'U: not permitted and Floor Taken' state

When entering this state the floor control server:

1.
shall set the basic state to 'U: not permitted and Floor Taken'.
6.3.5.4.3
Send Floor Idle message (S: Floor Idle)

When receiving a Floor Idle message from the floor control server arbitration logic in the MCPTT server, the floor control interface towards the MCPTT client in the floor control server:

1.
forward the Floor Idle message to the associated floor participant; and

2.
shall enter the 'U: not permitted and Floor Idle' state as specified in the subclause 6.3.5.3.2.
6.3.5.4.4
Receive Floor Request message (R: Floor Request)

Upon receiving a Floor Request message from the associated floor participant and if the MCPTT client did not negotiate "queuing" or "tb_priority" as described in 3GPP TS 24.379 [2], the floor control interface towards the MCPTT client in the floor control server:

1.
shall send a Floor Deny message to the associated floor participant. The Floor Deny message shall be populated as follows:

Editor's note [CT1#94, C1-153710-10]: The content of the Floor Deny message is FFS.

2.
shall remain in the 'U: not permitted and Floor Taken' state.
Upon receiving a Floor Request message from the associated floor participant and if the MCPTT client negotiated "queuing" or "tb_priority" or both as described in 3GPP TS 24.379 [2] and according to local policy, the floor control interface towards the MCPTT client in the floor control server:
1.
shall determine the effective priority level as follows

a.
the lower of the priority level included in Floor Request message and the negotiated maximum priority level that the MCPTT client is permitted to request, if the MCPTT client negotiated "tb_priority" and priority level is included in the Floor Request message;

b.
the receive only priority, if the MCPTT client negotiated "tb_priority" and if the negotiated maximum priority level that the MCPTT client is permitted to request is receive only;

c.
the normal priority, if the MCPTT client negotiated "tb_priority", if the negotiated maximum priority level that the MCPTT client is permitted to request is not receive only and if the priority level is not included in the Floor Request message; and

d.
the normal priority, if the MCPTT client did not negotiate "tb_priority";

2.
if the effective priority level is receive only, the floor control interface towards the MCPTT client in the floor control server:

a.
shall send a Floor Deny message to the MCPTT client. The Floor Deny message shall be populated as follows:

Editor's note [CT1#94, C1-153710-11]: The content of the Floor Deny message is FFS.

b.
shall remain in the 'U: not permitted and Floor Taken' state;
3.
if the MCPTT client is already queued with the same effective priority level, the floor control interface towards the MCPTT client in the floor control server:

a.
shall send a Floor Queue Position Info message to the requesting MCPTT client, if the MCPTT client negotiated "queuing". The Floor Queue Position Info message shall be populated as follows:

Editor's note [CT1#94, C1-153710-12]: The content of the Floor Deny message is FFS.

4.
if the effective priority level is pre-emptive and there are no other pre-emptive requests in the floor request queue and the effective priority level of the current MCPTT client with permission to send a media is not the pre-emptive priority, the floor control interface towards the MCPTT client in the floor control server:

a.
shall forward the Floor Request message to the floor control server arbitration logic indicating that a Floor Request message with pre-emptive priority is received;

NOTE:
The Floor control server arbitration logic initiates revoking the permission to send media towards the current MCPTT client with the permission to send media as specified in the subclause 6.3.4.4.7;

5.
if the MCPTT client did not negotiate "queuing", the effective priority level is pre-emptive and either other pre-emptive request is queued or the effective priority level of the current MCPTT client with permission to send a media is the pre-emptive priority, the floor control interface towards the MCPTT client in the floor control server:

a.
shall send a Floor Deny message to the associated floor participant. The Floor Deny message shall be populated as follows:

Editor's note [CT1#94, C1-153710-13]: The content of the Floor Deny message is FFS.

b.
shall remain in the 'U: not permitted and Floor Taken' state;
6.
if the MCPTT client did not negotiate "queuing" and the effective priority level is not pre-emptive, the floor control interface towards the MCPTT client in the floor control server:

a.
shall send a Floor Deny message to the associated floor participant. The Floor Deny message shall be populated as follows:

Editor's note [CT1#94, C1-153710-14]: The content of the Floor Deny message is FFS.

b.
shall remain in the 'U: not permitted and Floor Taken' state; and
7.
if the MCPTT client negotiated "queuing" and the effective priority level is not pre-emptive, the floor control interface towards the MCPTT client in the floor control server:
a.
shall insert the MCPTT client into the floor request queue, if not inserted yet, or update the position of the MCPTT client in the floor request queue, if already inserted, to the position immediately following all queued requests at the same effective priority level;

b.
the floor control server shall send a Floor Queue Position Info message to the floor participant. The Floor Queue position message shall be populated as follows:

Editor's note [CT1#94, C1-153710-15]: The content of the Floor Queue Position Info message is FFS.

d.
shall remain in the 'U: not permitted and Floor Taken' state.
6.3.5.4.5
Receive Floor Release message (R: Floor Release)

Upon receiving a Floor Release message from the associated floor participant and if the MCPTT client did not negotiate "queuing" or "tb_priority"as described in 3GPP TS 24.uuu [2], the floor control interface towards the MCPTT client in the floor control server:
1.
shall send a Floor Taken message to the associated floor participant. The Floor Taken message shall be populated as follows:

Editor's note [CT1#94, C1-153710-16]: The content of the Floor Taken message is FFS.

2.
shall remain in the 'U: not permitted and Floor Taken' state.

Upon receiving a Floor Release message from the associated floor participant and if the MCPTT client negotiated "queuing", the floor control interface towards the MCPTT client in the floor control server:

1.
shall remove the MCPTT client from the floor request queue, if the MCPTT client was in the floor request queue;

2.
shall send a Floor Taken message to the associated floor participant. The Floor Taken message shall be populated as follows:

Editor's note [CT1#94, C1-153710-17]: The content of the Floor Taken message is FFS.

3.
shall remain in the 'U: not permitted and Floor Taken' state.

6.3.5.4.6
Receive RTP media packets (R: Media)

Upon receiving an indication from the network media interface in the MCPTT server that RTP media packets with payload are received from the associated floor participant, the floor control interface towards the MCPTT client in the floor control server:
1.
shall request the network media interface to not forward the RTP media packets to the media distributor in the MCPTT server;

2.
shall send a Floor Revoke message to the associated floor participant. The Floor Revoke message shall be populated as follows:
Editor's note [CT1#94, C1-153710-18]: The content of the Floor Revoke message is FFS.

3.
shall enter the 'U: not permitted but sends media' state as specified in the subclause 6.3.5.8.2.

6.3.5.5
State U: permitted

6.3.5.5.1
General

The floor control interface towards the MCPTT client in the floor control server uses this state when the associated floor participant has been given permission to send media.

6.3.5.5.2
Enter the state 'U: permitted'

When entering this state the floor control interface towards the MCPTT client in the floor control server:

1.
shall set the state for the associated floor participant to 'U: permitted'.

6.3.5.5.3
Receive Floor Release message (R: Floor Release)

Upon receiving a Floor Release message from the associated floor participant, the floor control interface towards the MCPTT client in the floor control server:

1.
shall forward the Floor Release message to the floor control arbitration logic in the MCPTT server; and

2.
shall remain in the state 'U: permitted';

6.3.5.5.4
Send Floor Idle (S: Floor Idle)

When receiving the Floor Idle message from the floor control server arbritation logic in the MCPTT server, the floor control interface towards the MCPTT client in the floor control server shall:

1.
shall enter the 'U: not permitted and Floor Idle' state as specified in the subclause 6.3.5.3.2.

6.3.5.5.5
Sending Floor Revoke (S: Floor Revoke)

When receiving the Floor Revoke message from the floor control server arbritation logic in the MCPTT server, the floor control interface towards the MCPTT client in the floor control server:

1.
shall enter the state 'U pending Floor Revoke' as specified in the subclause 6.3.5.6.2.

6.3.5.5.6
Receive RTP media packets (R: media)

Upon receiving an indication from the network media interface in the MCPTT server that RTP media packets with payload are received from the associated floor participant, the floor control interface towards the MCPTT client in the floor control server:

1.
shall request the network media interface in the MCPTT server to forward RTP media packets to the media distributor in the MCPTT server:

6.3.5.5.7
Receive Floor Request message (R: Floor Request)

Upon receiving a Floor Request message from the associated floor participant, the floor control interface towards the MCPTT client in the floor control server:

1.
shall forward the Floor Request message to the floor control server arbitration logic in the MCPTT server; and

2.
shall remain in the 'U: permitted' state.

6.3.5.6
State 'U: pending Floor Revoke'

6.3.5.6.1
General

The floor control interface towards the MCPTT client in the floor control server uses this state during the grace period after sending the Floor Revoke message.

In this state the T8 (media Revoke) timer is running.
6.3.5.6.2
Enter the state 'U pending Floor Revoke'

When entering this state the floor control interface towards the MCPTT client in the floor control server:

1.
shall start the T8 (media Revoke) timer; and

2.
shall enter the state 'U: pending Floor Revoke'.

6.3.5.6.3
T8 (media Revoke) timer expired

On expiry of the T8 (media Revoke) timer the floor control interface towards the MCPTT client in the floor control server:

1.
shall retransmit the Floor Revoke message to the associated floor participant. The Floor Revoke message shall be populated as follows:

Editor's note [CT1#94, C1-153710-19]:
The content of the Floor Revoke message is FFS.

2.
shall start the T8 (media Revoke) timer; and

3.
shall remain in the 'U: pending Floor Revoke' state.

6.3.5.6.4
Receive RTP media packets (R: media)

Upon receiving an RTP media packet with payload from the associated floor participant, the floor control interface towards the MCPTT client in the floor control server:

1.
shall forward RTP media packets to the media distributor; and
2.
shall remain in the 'U: pending Floor Revoke' state.

6.3.5.6.5
Receive Floor Release message (R: Floor Release)

Upon receiving a Floor Release message from the associated floor participant, the floor control interface towards the MCPTT client in the floor control server:

1.
shall forward the Floor Release message to the floor control server arbitration logic; and

2.
shall remain in the state 'U: pending Floor Revoke';

6.3.5.6.6
Send Floor Idle message (S: Floor Idle)

Upon receiving a Floor Idle message from the floor control server arbitration logic in the MCPTT server, the floor control interface towards the MCPTT client in the floor control server, based on local policy either:

NOTE 1:
The Floor Idle message is sent when the T3 (Stop talking grace) timer expires, T1 (End of RTP media) timer expires or when the last RTP media packets are received and distributed.

1.
shall send the Floor Idle message to the associated floor participant; and

2.
shall enter the 'U: not permitted and Floor Idle' state as specified in the subclause 6.3.5.3.2; or

3.
shall enter the 'U: waiting Floor Revoke' state as specified in the subclause 6.3.5.7.2.

NOTE 2: 
To allow a floor participant, who had exceeded the maximum allowed time to send media and from whom the floor control interface towards the MCPTT client in the floor control server received a Floor Release message before T3 (Stop talking grace) timer expired, to request permission to send media without the penalty period, sending of the Floor Idle message and enter the 'U: not permitted and Floor Idle' state (i.e. step 1 and 2 above) is highly recommended.
6.3.5.7
State 'U: waiting Floor Revoke'

6.3.5.7.1
General

The floor control interface towards the MCPTT client in the floor control server uses this state during the time the MCPTT client is not allowed to request for the permission to send media as a penalty for misusing its permission to send media.

Timer T9 (retry-after) is running in this state.

NOTE:
This state is required in order to not destroy an MCPTT call in the case an MCPTT client is misbehaving and sends the Floor Request message all the time.

6.3.5.7.2
Enter the 'U: waiting Floor Revoke' state

When entering this state the floor control interface towards the MCPTT client in the floor control server:

1.
shall start the T9 (Retry-after) timer; and

2.
shall enter the state 'U: waiting Floor Revoke'.

In this state, the floor control interface towards the MCPTT client in the floor control server:

1.
shall not send the Floor Idle message to the associated floor participant;

2.
shall send Floor Taken message to the associated floor participant if another MCPTT client is granted the permission to send a media;

3.
shall forward RTP media packets from the media distributor in the MCPTT server to the associated floor participant; and

4.
shall not forward RTP media packets from the MCPTT client to the media distributor in the MCPTT server.

6.3.5.7.3
Receive Floor Request message (R: Floor Request)

Upon receiving a Floor Request message, the floor control interface towards the MCPTT client in the floor control server:

1.
shall send a Floor Deny message to the floor participant. The Floor Deny message shall be populated as follows:

Editor's note [CT1#94, C1-153710-20]:
The content of the Floor Revoke message is FFS.

2.
shall remain in the 'U: waiting Floor Revoke' state.

6.3.5.7.4
T9 (Retry-after) timer fired

On expiry of the T9 (Retry-after) timer either,

1.
if the general state is 'G: Floor Idle', the floor control interface towards the MCPTT client in the floor control server:

a.
shall send the Floor Idle message; and

b.
shall enter the 'U: not permitted and Floor Idle' state as specified in the subclause 6.3.5.3.2; and

2.
if the general state is 'G: Floor Taken', the floor control interface towards the MCPTT client in the floor control server:

a.
shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2.

6.3.5.8
State U: not permitted but sends media

6.3.5.8.1
General

The floor control interface towards the MCPTT client in the floor control server uses this state when it receives RTP media packets from the MCPTT client and the MCPTT client is not permitted to send media.

Timer T8 (media Revoke) is running in this state.

6.3.5.8.2
Enter the 'U: not permitted but sends media' state

When entering this state the floor control interface towards the MCPTT client in the floor control server:

1.
shall start the T8 (media Revoke) timer; and

2.
shall enter the state 'U: not permitted but sends media'.

In this state the floor control interface towards the MCPTT client in the floor control server:

1.
shall not request the network media interface in the MCPTT server to forward RTP media packets from the MCPTT client to the media distributor in the MCPTT server.
6.3.5.8.3
T8 (media Revoke) timer expired

On expiry of T8 (media Revoke) timer, the floor control interface towards the MCPTT client in the floor control server:

1.
shall send a Floor Revoke message to the associated floor participant. The Floor Revoke message shall be populated as follows:

Editor's note [CT1#94, C1-153710-21]: The content of the Floor Revoke message is FFS.

2.
shall restart T8 (media Revoke) timer; and

3.
shall remain in the 'U: not permitted but sends media' state.

NOTE:
The number of times the floor control server retransmits the Floor Revoke message and the action to take when the floor control server gives up is an implementation issue. However, the recommended action is that the MCPTT client is disconnected from the MCPTT call.

6.4.5.8.4
Receive Floor Release message (R: Floor Release)

Upon receiving a Floor Release message, the floor control interface towards the MCPTT client in the floor control server:

1.
if the general state is 'G: Floor Idle', the floor control interface towards the MCPTT client in the floor control server:

a.
shall send the Floor Idle message; and

b.
shall enter the 'U: not permitted and Floor Idle' state as specified in the subclause 6.3.5.3.2; and

2.
if the general state is 'G: Floor Taken', the floor control interface towards the MCPTT client in the floor control server:

a.
shall send a Floor Taken message. The Floor Taken message shall be populated as follows:

Editor's note [CT1#94, C1-153710-22]: The content of the Floor Taken message is FFS.

b.
shall enter the 'U: not permitted and Floor Taken' state as specified in the subclause 6.3.5.4.2.

6.3.5.9
State: Any state

6.3.5.9.1
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' and 'Releasing' states.

6.3.5.9.2
Receive MCPTT call release – 1

Upon receiving an MCPTT call release stage 1 request from the application and signalling plane e.g. when the MCPTT call is going to be released or when the MCPTT client leaves the MCPTT call, the floor control interface towards the MCPTT client in the floor control server:

1.
shall stop sending floor control messages to the associated floor participant;

2.
shall request the network media interface to stop sending RTP media packets towards to the associated MCPTT client;

2.
shall ignore any floor control messages received from the associated floor participant;

3.
shall request the network media interface to stop forwarding RTP media packets from the associated MCPTT client to the media distributor in the MCPTT server; and

4.
shall indicate to the floor control server arbitration logic in the MCPTT server that the MCPTT client has started to disconnect from the MCPTT call; and

5.
shall enter the 'Releasing' state.

6.3.5.10
State: 'Releasing'

6.3.5.10.1
General

The the floor control interface towards the MCPTT client in the floor control server uses this state while waiting for the application and signalling plane to finalize the release of the MCPTT call or finalizing the removal of the MCPTT client from the MCPTT call.

6.3.5.10.2
Receive MCPTT call release - 2

Upon receiving an MCPTT call release stage 2 request from the application and signalling plane, the floor control interface towards the MCPTT client in the floor control server:

1.
shall request the network media interface to release all resources associated with this MCPTT client for this MCPTT call; and

2.
shall enter the 'Start-stop' state and terminate the 'basic normal floor control operation' state machine associated with this floor participant and this MCPTT call.
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 behave according to the state diagram and the transitions specified in this subclause.
Figure 7.2.3.1-1 show the 'Floor participant state diagram – basic operation'.


[image: image9.emf]O: has permission

O: has no permission

O: pending 

request

O: silence

S: RTP media OR

R: Floor Release OR

R: Floor Request 

R: Floor Release OR

Timer T13 fired

PTT button released 

with pending request(s) in queue OR

R: Floor Request with pre-emption

O: pending 

granted

R: RTP media OR

Timer T11 fired OR

R: Floor Granted to other

R: RTP media OR  

R: Floor Granted to other

PTT button released with 

no request pending in 

queue

R: Floor Granted to me OR

Timer T11 fired N times

Start-stop

Any State

PTT button released 

Timer T20 fired OR

Timer T20 fired N times OR

(Timer T33 fired AND pending 

request(s) in queue)

R: MCPTT call release OR

Timer T30 fired

MCPTT call established 

–

 

terminating MCPTT user

PTT button pressed

O: queued

R: Floor Request Queue Status

PTT button pressed

Timer T13 fired

R: RTP media OR

R: Floor Request Queue Status OR

R: Floor Granted to other OR

R: Floor Granted to me

R: Floor Deny OR

S: Floor Release OR

Timer T33 fired

PTT button pressed

R: RTP media

Timer T33 fired AND no pending 

request in queue.

R: RTP media OR

R: Floor Taken

R: Floor Deny 

MCPTT call established 

–

 

originating MCPTT user


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 packet 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 an 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;
2.
shall send Floor Taken message towards other floor participants;3.
shall start timer T30 (During silence); and

4.
shall enter 'O: has permission' state.
7.2.3.2.3
MCPTT call established – terminating MCPTT user
When an 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;
2.
shall start timer T30 (During silence); and
3.
shall enter '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;
2.
shall start the timer T11 (Request re-send); 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 restart timer T30 (During silence);

3.
shall restart (or start, if not running already) timer T13 (No RTP Media);
4.
shall request the MCPTT client to start rendering received RTP media packets; and
5.
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. The Floor Request message shall be populated as follows:
Editor's note: Parameters in this Floor Request message is FFS.

2.
shall start the timer T11 (Request re-send); and

3.
shall enter 'O: pending request' state.

7.2.3.4.3
Receive Floor Release 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.

7.2.3.5.4
Receiving Floor Granted message (R: Floor Granted)

When a Floor Granted message is received and if the User ID in the Floor Granted message does not match its own User ID, the floor participant:

1.
shall remain in the 'O: has no permission' state.

7.2.3.4.5
Receiving Floor Deny message (R: Floor Granted)

When a Floor Deny message is received (i.e. after sending a Floor Request in this state), the floor participant:

1.
shall stay in the state 'O: has no permission'.

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 T30 (During silence);
3.
shall restart timer T13 (No RTP Media); and

4.
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 media is already buffered the floor participant:

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

2.
shall restart timer T30 (During silence); and

3.
shall remain in the current 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 '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 '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 Queue Position Info message. The Floor Queue Position Info 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; and
d.
should indicate the priority level of the MCPTT client in the in the floor request queue; and
Editor's note [CT1#94, C1-153853-1]: The above indicated parameters are preliminary since the content of the Floor Floor Request Queue Status message is FFS.

3.
shall remain in '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: The Floor Release message shall be populated as follows:
Editor's note [CT1#94, C1-153853-2]: The content of the Floor Release message is FFS.
2.
shall enter '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 IDs of the MCPTT clients in the floor request queue;
b.
should include the SSRCs of the floor participants in the floor request queue;
c.
should include the positions of the floor participants in the floor request queue; and
d.
should include the priority levels of the floor participants in the in the floor request queue;
Editor's note: The above indicated parameters are preliminary since the content of the Floor Granted message is FFS.

3.
shall start timer T20 (Granted re-send); and
4.
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.
shall start timer T20 (Granted re-send);
4.
if floor control queuing mode is used in the session, the Floor Granted message shall be populated as follows:

a.
should include User IDs of the floor participants in the floor request queue;

b.
should include SSRCs of the floor participants in the floor request queue;
c.
should include queue positions of the floor participants in the floor request queue; and
d.
should include the priority levels of the floor participants in the in the floor request queue; and
Editor's note [CT1#94, C1-153853-3] : The above indicated parameters are preliminary since the content of the Floor Granted message is FFS.

5.
shall enter the 'O: pending granted' state.
7.2.3.6
State: 'O: pending request'

Editor's note [CT1#94, C1-153853-4]: 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.
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;
2.
shall reset the counter associated with T11 (request re-send);
3.
shall restart timer T30 (During silence);
4.
shall restart (or start, if not running already)  the timer T13 (No RTP media); and

5.
shall remain in 'O: pending request' state.
7.2.3.6.3
Receive Floor Queue Position Info message (R: Floor Queue Position Info)
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: queued' 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)
On the Nth firing of timer T11 (request re-send), the floor participant:

1.
shall send Floor Taken message towards other floor participants;
2.
shall stop timer T13 (no RTP media), if running; and

2.
shall enter 'O: has permission' state.

7.2.3.6.7
Receive Floor Granted message (R: Floor Granted to me)
Upon receiving Floor Granted message and if the User ID in the Floor Granted message matches its own User ID, the floor participant:
1.
shall request the MCPTT client to stop rendering received RTP media packets;
2.
shall stop timer T13(No RTP Media), if running;
3.
shall stop the timer T11 (request re-send); and
4.
shall enter 'O: has permission' state.
7.2.3.6.8
Receive Floor Granted message (R: Floor Grantedto other)
Upon receiving Floor Granted message and if the User ID in the Floor Granted message does not match its own User ID, the floor participant:

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

2.
shall remain in 'O: pending request' 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 in the '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 take over 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 request the MCPTT client to render the received RTP media packets;
2.
shall stop timer T20 (Granted re-send);
3.
shall restart timer T30(During silence);
4.
shall start timer T13 (no RTP media); and

5.
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 list of User IDs of the MCPTT clients in the floor request queue;

b.
should indicate the list of SSRCs of the MCPTT clients in the floor request queue;
c.
should indicate the list of positions of the MCPTT clients in the floor request queue; and
d.
should indicate the list of priority levels of the MCPTT clients in the in the floor request queue;
Editor's note [CT1#94, C1-153853-5]: 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 in 'O: pending granted' state.
7.2.3.7.4
T20 (Granted re-send) timer expired N times
On the expiry of timer T20 (Granted re-send) for a configurable number of times with more request(s) pending in the queue, the floor participant:

1.
shall reset the count of N;
2.
shall start the timer T33 (Pending user action); and
2.
shall remain in 'O: pending granted' state.
7.2.3.7.5
T33 (Pending user action) timer fired with no pending request in the queue (T33 timer expired AND no pending request in queue)
On expiry of timer T33 (Pending user action) with no pending request in the queue, the floor participant:

1.
shall send a Floor Release message towards other floor participants; and,
2.
shall enter 'O: silence' state.7.2.3.7.6
T33 (Pending user action) timer fired with pending request(s) in the queue (T33 timer fired AND pending request(s) in queue);
On the expiry of timer T33 (Pending user action) with more request(s) pending in the queue, the floor participant:
1.
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 list of User IDs of the MCPTT clients next in the floor request queue;

b.
should indicate the list of SSRCs of the MCPTT clients next in the floor request queue;
c.
should indicate the list of positions of the MCPTT clients next in the floor request queue; and
d.
should indicate the list of priority levels of the MCPTT clients next in the in the floor request queue;
Editor's note [CT1#94, C1-153853-6]: The above indicated parameters are preliminary since the content of the Floor Queue Status message is FFS.

2.
shall start the timer T20 (Granted re-send); and
3.
shall remain in 'O: pending granted' state.
7.2.3.8
State: 'O: queued
Editor's note [CT1#94, C1-153853-7]: Other actions in this state are FFS.

7.2.3.8.1
General
In this state the MCPTT client is waiting for a response to a pending request.
7.2.3.8.2
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;
2. shall restart timer T30 (During silence);

3. shall restart timer T13 (no RTP media); and
4. shall remain in 'O: queued' state.
7.2.3.8.3
Receive Floor Queue Position Info message (R: Floor Queue Position Info)
Upon receiving Floor Queue Position Info message, the floor participant:

1.
shall update the queue position, if the User ID in the Floor Queue Position Info message matches its own User ID;

2.
may notify the MCPTT user about the queue position; and

3.
shall remain in 'O: queued' state.

7.2.3.8.4
Receive Floor Deny message (R: Floor Deny)
Upon receiving Floor Deny message, the floor participant:

1.
shall enter 'O: has no permission' state.

7.2.3.8.5
Send Floor Release message (S: Floor Release)
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; and

2.
shall enter 'O: has no permission' state.
7.2.3.8.6
Receiving Floor Granted message (R: Floor Granted to me)

Upon receiving Floor Granted message and if the User ID in the Floor Granted message matches its own User ID, the floor participant:
1.
shall request the MCPTT client to stop rendering received RTP media packets;
2.
shall start timer T33(Pending user action); and
3.
shall remain in 'O: queued' state.
7.2.3.8.7
T33 (Pending user action) timer fired
1.
shall start timer T30 (During silence); and
2.
shall enter 'O: has no permission' state.
7.2.3.8.8
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 stop the timer T33 (Pending user action); and

2.
shall enter 'O: has permission' state.
7.2.3.8.9
Receive Floor Granted message (R: Floor Granted to other)
Upon receiving Floor Granted message and if the User ID in the Floor Granted message does not match its own User ID, the floor participant:

1. shall request the MCPTT client to stop rendering received RTP media packets; and,
2.
shall stop timer T30 (During silence); and
3.
shall remain in 'O: queued' state.
7.2.3.8.10
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.
7.2.3.9
State: Any state

7.2.3.9.1
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.

7.2.3.9.2
Receive MCPTT call release (R: MCPTT call release)

Upon receiving an MCPTT call release request from the application and signalling plane when the MCPTT call is going to be released or firing of timer T30 (During silence), 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 'Start-stop' state.
8
Coding

8.1
General

Editor's note:
The content of this subclause is FFS.
8.2
Floor control messages

8.2.1
Introduction

The floor control protocol is based on the RTCP Application Packets (RTCP: APP), as defined in IETF RFC 3550 [3], but the floor control messages do not conform to the rules for compound RTCP packets or RTCP packet transmission.

Each floor control message shall be one RTCP: APP packet. These RTCP: APP packets shall not be sent in compound RTCP packets, but more than one floor control message may be sent in a single IP packet. The structure of each floor control message is defined below.

Editor's note:
The transport of the floor control messages should be multicast for off-network. The transport of the floor control messages may be unicast, in which case UDP transport is appropriate, but it may also be broadcast (see 3GPP TS 23.179 [5] subclause 10.9.1.6). The impact on the coding and this specification from the broadcast is FFS.
Editor's note:
The use of SSRC as provided in the description is not compatible with the multiplexing which may occur both on broadcast channels (several call may share the same TMGI) and on unicast (when there is a NAT traversal for the media, a session is pre-established and several calls may share the same 5-tuple (IP addresses and port numbers).  Various techniques may be foreseen for the multiplexing, for example using the SSRC as a multiplexing index, or adding a MIS header extension in the RTCP packet. The impact on the coding from the multicast and NAT traversal is FFS.

Editor's note:
Some of the parameters of the message are directly imported from OMA and have little meaning in the MCPTT context. For example, the P-count is usually useless as it is not possible to have an accurate assessment of the number of participants in a broadcast context. The timestamp are not a standalone value, but a part of the location information (see 3GPP TS 22.179 [5]). The number of priority level is making the PTT not interoperable with legacy systems (like TETRA which has 4 values or P25 which is using a 3-bit field). In the case off-network, 8 levels of priorities are proposed by RAN 2. See 3GPP TS 23.179 [5] subclause 10.9.1.6. The details of parameters are FFS.
Editor's note:
As the floor control messages may carry location info or identity information, they must be able to be encrypted. In that case SRTCP should be used. The impact on the coding is FFS.
The same floor control messages are used for on-network and off-network floor control.

Editor's note: Any differences between off-network and on-network messages and the content of messages are FFS. The difference will be indicated wherever a difference is identified.
NOTE:
In case of off-network, the floor participant that has the floor acts as the floor control server in the following subclauses.

8.2.2
RTCP: APP message format

8.2.2.1
General

The definition of the fields in the RTCP APP packet is found in IETF RFC 3550 [3].

Table 8.2.2.1-1 shows the RTCP APP packet format.

Table 8.2.2.1-1: RTCP: APP message format.
0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P| subtype |   PT=APP=204  |            length             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                           SSRC                                |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name (ASCII)                         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                 application-dependent data                    |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

P

The padding bit P shall be set to 0.

Length

The length field in the RTCP header is the length of the packet in 32-bit words, not counting the first 32-bit word in which the length field resides.

NOTE: 
The length field can indicate message size longer than specified in this version of the protocol. This can be the case e.g. if message is of later version of this protocol.

Name

The 4-byte ASCII string in the RTCP header shall be used to define the set of floor control messages to be unique with respect to other APP packets that the application might receive.

For the floor control protocol specified in present document the ASCII name string shall be: MCPT.

Application-dependent data

The use of application dependent data is specified in the following subclauses. If the length of the application dependent data is not a multiple of 4 bytes, the application dependent data shall be padded to a multiple of 4 bytes. The value of the padding bytes should be set to zero. The floor participant shall ignore the value of the padding bytes.
8.2.2.2
Floor control messages

The table 8.2.2.2-1 provides a list of floor control messages.

Table 8.2.2.2-1: Floor control specific messages
	Message name
	Subtype
	Reference
	Direction

	Floor Request
	00000
	Subclause 8.2.3
	Client ( server

	Floor Granted
	x0001
	Subclause 8.2.4
	Server ( client

	Floor Deny
	x0011
	Subclause 8.2.5
	Server ( client

	Floor Release
	x0100
	Subclause 8.2.6
	Client ( server

	Floor Idle
	x0101
	Subclause 8.2.7
	Server ( client

	Floor Taken
	x0010
	Subclause 8.2.8
	Server ( client

	Floor Revoke
	00110
	Subclause 8.2.9
	Server ( client

	Floor Queue Position Request
	01000
	Subclause 8.2.10
	Client ( server

	Floor Queue Position Info
	x1001
	Subclause 8.2.11
	Server ( client

	ACK
	01010
	Subclause 8.2.12
	Server ( client
Client ( server

	Connect
	x1011
	Subclause 8.2.13
	Server ( client

	Disconnect
	x1100
	Subclause 8.2.14
	Server ( client


For some messages the first bit (marked as x in the subtype) can be used to indicate if the sender want to have an acknowledgment. The x is coded as follows:

Acknowledgment not required 
=
0

Acknowledgment not required 
=
1

NOTE:
Whether a message needs to be acknowledged or not is described in clause 6 or 7.

If an acknowledgment is required the ACK messages is used to acknowledge the message.
8.2.2.3
Floor control protocol specific fields

8.2.2.3.1
Introduction

This subclause describe fields specific for the floor control protocol specified in the present specification.

The floor control messages can include the floor control protocol specific fields and if included, the floor control specific fields are contained in the application-dependent data of the floor control message.

Each floor control protocol specific field consists of an 8-bit Field ID, an 8-bit octet count describing the length of the field value not including this two-octet header, and the field value.

Table 8.2.2.3-1 lists the available fields including the assigned Field ID.

Table 8.2.2.3-1: Floor control specific fields

	Field name
	Field ID
	Reference
	Description

	-
	000-099
	IETF RFC 3550 [3]
	Used by RTCP

	Duration
	103
	8.2.2.3.5
	

	Floor priority
	102
	8.2.2.3.4
	

	Granted party's identity
	106
	8.2.2.3.8
	

	Permission to request the floor
	108
	8.2.2.3.10
	

	Priority-level
	107
	8.2.2.3.9
	

	Queue position info
	105
	8.2.2.3.7
	

	Queue size
	110
	8.2.2.3.12
	

	Rejection cause
	104
	8.2.2.3.6
	

	Requester’s Identity
	100
	8.2.2.3.2
	

	Source identifier
	101
	8.2.2.3.3
	

	User ID
	109
	8.2.2.3.11
	MCPTT user identity

	
	
	
	


Editor's note:
Additional field names and identities are at the moment FFS.
8.2.2.3.2
Requester's Identity

The Requester's Identity field is identified by the field ID in table 8.2.2.3.1-1.

The Requester's Identity value is coded as follows:

Editor's note [CT1#94, C1-153713-1]: The coding is FFS.

8.2.2.3.3
Source Identifier

The Source Identifier field is identified by the field ID in table 8.2.2.3.1-1.

Source identifier identifies the communication, e.g. by identifying the media flow within a media multiplex, present only in case of media multiplexing and is coded as follows:

Editor's note [CT1#94, C1-153713-2]: The coding is FFS.

8.2.2.3.4
Priority-level
The Priority-level field is identified by the field ID in table 8.2.2.3.1-1.

The Priority-length field shall have the value 2 indicating the length of this item.

The Priority value field shall consist of 16 bit parameter giving a request priority level.

Editor's note [CT1#94, C1-153854-3]: Priority levels are FFS .

8.2.2.3.5
Duration

The Duration field is identified by the field ID in table 8.2.2.3.1-1.

The Duration field describes the time for which the granted party is allowed to transmit and is a binary value given in seconds.

8.2.2.3.6
Rejection Cause

The Rejection Cause field is identified by the field ID in table 8.2.2.3.1-1.

The Rejection Cause field shall contain a cause value and may contain a rejection phrase.

The length field gives the length of the rejection phrase in bytes. If the length field is set to 0, there is no rejection phrase. If included, the rejection phrase contains a text string with additional information. The text string shall use the same encoding as the text strings in the SDES item CNAME as specified in IETF RFC 3550 [3].

The content of the Rejection Cause value is floor control message dependent and is described per individual floor control message carrying the Rejection Cause value.

8.2.2.3.7
Queue Position Info

The Queue Position Info field is identified by the field ID in table 8.2.2.3.1-1.
The Queue Position Info contains the waiting list.
If used, the Queue field shall include the value 105 (decimal) indicating that this information field is used to provide queue information.

The queue-length field shall be set to 2 indicating the length of this item. 

If the length of the identity is not a multiple of 4 bytes except first 16-bit words, the identity value field shall be padded to a multiple of 4 bytes except first 16-bit words. The value of the padding bytes should be set to zero. The floor participant shall ignore the value of the padding bytes.
Editor's note [CT1#94, C1-153713-4]: The coding is FFS.

8.2.2.3.8
Granted Party's Identity

The Granted Party's Identity field is identified by the field ID in table 8.2.2.3.1-1.

Granted Party's Identity value:

Editor's note [CT1#94, C1-153713-5]: The content is FFS.

8.2.2.3.9
Priority-level
The Priority-level is identified by the field ID in table 8.2.2.3.1-1.
The Priority-level field contains the Priority-level field value:
The Priority-length field shall have the value 2 indicating the length of this item.

The Priority value field shall consist of 16 bit parameter giving a request priority level.
Editor's note [CT1#94, C1-153713-6]: The content is FFS.

8.2.2.3.10
Permission to Request the Floor

The Permission to Request the Floor field is identified by the field ID in table 8.2.2.3.1-1.

The Permission to Request the Floor field indicates whether receiving parties are allowed to request the floor or not (e.g. broadcast call).

The Permission to Request the Floor value is binary and coded as follows:

0
The receiver is not permitted to request floor.

1
The receiver is permitted to request floor.

8.2.2.3.11
User ID

The User ID field is identified by the field ID in table 8.2.2.3.1-1.
The User ID field contains the MCPTT user identity.
The User ID field shall include the value indicating the length of this item except padding. 

If the length of the identity is not a multiple of 4 bytes except first 16-bit words, the identity value field shall be padded to a multiple of 4 bytes except first 16-bit words. The value of the padding bytes should be set to zero. The floor participant shall ignore the value of the padding bytes.

8.2.2.3.12
Queue size

The User ID field is identified by the field ID in table 8.2.2.3.1-1.
The Queue size field is only applicable in off-network and contains the numbers of waiting clients in the MCPTT call.
8.2.2.4
Handling of unknown fields and messages

When a floor control message is received the floor participant and the floor control server shall:

1.
ignore the whole message, if the subtype is unknown;

2.
ignore the unspecified fields in the message (e.g. specified in future version of the media plane control protocol); and

3.
ignore the syntactically incorrect optional fields.

8.2.3
Floor Request message

The Floor Request message is a request from a floor participant to get permission to send media. The Floor Request message can only be used in the unicast transport mode.
Table 8.2.3-1 shows the content of the Floor Request message.

Table 8.2.3-1: Floor Request message.

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 0 0 0 0|   PT=APP=204  |          length               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  SSRC of floor participant sending the Floor Request message  |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=MCPT                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  Field ID = 101|    length    | Source identifier value       |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 100|    length     | Requester's Identity value    |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 102|    Length = FFS     | Priority-level value    |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 109| User ID-length|         User ID value         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the Floor Request message: 00000.

SSRC:

The SSRC field shall carry the SSRC of the floor participant sending the Floor Request message.
The content of the SSRC field shall be coded as specified in IETF RFC 3550 [3].

Source identifier:

The Source Identifier field shall be coded as specified in subclause 8.2.2.3.3.
Requester’s identity:

The Requester's Identity field contains the identity of the floor participant requesting the floor.

The Requester's Identity field is coded as specified in the subclause 8.2.2.3.2.

Floor priority:

The floor participant shall include the Priority-level field if the MCPTT user has indicated that the floor request is desired at a level other than default priority.
Editor's note [CT#94, C1-153854-1 added by rapporteur]: Whether the above paragraph belongs to the procedure texts or not is FFS.
The Floor Priority field value shall be coded as described in subclause 8.2.2.3.4.

User ID:
The User ID field is used in off-network only. It shall carry the MCPTT User ID of the floor participant.
Editor's note: Additional content of this message is FFS.
8.2.4
Floor Granted message

The Floor Granted message is an action from the floor control server to inform the requesting floor participant that it has been granted the permission to send media. The Floor Granted message can only be used in the unicast transport mode.
Table 8.2.4-1 shows the content of the Floor Grant message.

Table 8.2.4-1: Floor Granted message

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 0 0 0 1|   PT=APP=204  |          length=              |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|               SSRC of floor control server                    |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=MCPT                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 101|    length     | Source identifier value       |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 103| Length = FFS  |      Duration value           |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 110| Length = 2    |    Queue size value           |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                SSRC of floor participant                      |

:                                                               :
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 109|    length     | User ID value                 |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 105|  Queue position info value    |  padding      |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
| Field ID = 107|   Priority-level value        |  padding      |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the Floor Granted message: 00001.

SSRC:

The SSRC field shall carry the SSRC of the floor control server.

The content of the SSRC field shall be coded as specified in IETF RFC 3550 [3].

Source identifier:

The Source Identifier field shall be coded as specified in subclause 8.2.2.3.3.

Duration:

The Duration field shall be coded as specified in subclause 8.2.2.3.5.

Queue size:

The Queue size field is only applicable in off-network and contains the numbers of waiting clients in the MCPTT call.
For each waiting floor participant the following set of fields are included:

1.
the SSRC of floor participant;

2.
the User ID field;

3.
the Queue position info field; and

4.
the Priority-level field.

The set can occur multiple times.
The Queue size field shall be coded as specified in subclause 8.2.2.3.12.

SSRC of floor participant:

The SSRC field shall carry the SSRC of the floor participant in the queue.
The content of the SSRC field shall be coded as specified in IETF RFC 3550 [3].

User ID:
The User ID field is set to the MCPTT User ID of the floor participant in the queue.
The User ID value shall be coded as specified in subclause 8.2.2.3.11.

Queue position info:

The queue position field defines position in the queue. 

The Queue position info value shall be coded as specified in subclause 8.2.2.3.7.
The last 8 bits are padding bits and shall be set to zero.
Priority-level:

The priority level field is a 1 byte field which defines the priority level of the queued floor participant.

The priority level value shall be coded as specified in subclause 8.2.2.3.9.
The last 8 bits are padding bits and shall be set to zero.

Editor's note [CT#94, C1-153854-2]: The priority levels are FFS.
Editor's note: Additional content of this message is FFS. 

Editor's note: (Off network) It is FFS how to carry a user ID field with the MCPTT User ID of the floor participant held by floor participants granted the permission to send the media. Priority, Queue position, Padding, user ID needs to be set indicating the floor participants waiting for receiving the Floor Granted message. The set can be one or more floor participants.

8.2.5
Floor Deny message

8.2.5.1
General

The Floor Deny message is sent as an action from the floor control server to the requesting floor participant to inform that the floor request was rejected. The Floor Deny message can only be used in the unicast transport mode.
Table 8.2.5.1-1 shows the content of the Floor Deny message.

Table 8.2.5.1-1: Floor Deny message

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|x 0 0 1 1|   PT=APP=204  |            length             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                SSRC of floor control server                   |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=MCPT                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  reason code  |    length     |         reason phrase         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 101|    length     | Source identifier value       |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 104|    length     | Rejection cause value         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 109|    length     |         UserID value          |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the Floor Deny message: x0011 where x is 0 or 1 depending on if acknowledgment is required or not.

The Rejection cause value for the Floor Deny message shall include a reject cause in the Rejection Cause field explaining why the floor control server rejects the floor request and may be followed by a text-string in the rejection cause phrase describing why the floor request was rejected. Therefore the length of the packet will vary depending on the size of the application dependent field.

The coding of rejection cause code and rejection cause phrase is specified in subclause 8.2.5.2.

SSRC:

The SSRC field shall carry the SSRC of the floor control server.

The content of the SSRC field shall be coded as specified in IETF RFC 3550 [3].

Source identifier:

The Source Identifier field shall be coded as specified in subclause 8.2.2.3.3.

Rejection cause:

The coding of reason code is specified in subclause 8.2.5.2.

Editor's note: Additional content of this message is FFS.
User ID:
The User ID field is used in off-network only. It shall carry the MCPTT User ID of the floor participant sending Floor Deny message.
The User ID field shall be coded as specified in subclause 8.2.2.3.11.
8.2.5.2
Rejection cause codes and rejection cause phrase
Editor's note: Reason codes are FFS.
8.2.6
Floor Release message

The Floor Release message is sent as an action from the floor participant to the floor control server to inform that the floor can be released. The Floor Release message can only be used in the unicast transport mode.
The Floor Release message may also be sent if the floor participant has a request in the floor request queue. In this case, the Floor Release message is sent to cancel the floor request in the queue.

Table 8.2.6-1 shows the content of the Floor Release message.

Table 8.2.6-1: Floor Release message.

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|x 0 1 0 0|   PT=APP=204  |          length=3             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|   SSRC of floor participant with permission to send media     |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=MCPT                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  Field ID = 101|    length    | Source identifier value       |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|UserID = 10x   | UserID-length |         UserID value          |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the Floor Release message: 00100 where x is 0 or 1 depending on if acknowledgment is required or not.

SSRC:

The SSRC field shall carry the SSRC of the floor participant with permission to send media.

The content of the SSRC field shall be coded as specified in IETF RFC 3550 [3].

Source identifier:

The Source Identifier field shall be coded as specified in subclause 8.2.2.3.3.Editor's note: Additional content of this message is FFS.

User ID:
The User ID field is used in off-network only. It shall carry the MCPTT User ID of the floor participant sending floor request message or granted the permission to send the media.
The User ID field shall be coded as specified in subclause 8.2.2.3.11.
8.2.7
Floor Idle message

The Floor Idle message is sent as an action from the floor control server to the floor participant indicating that no floor participant has permission to send media. The Floor Idle message can be used in unicast and broadcast transport modes.
Table 8.2.7-1 shows the content of the Floor Idle message.

Table 8.2.7-1: Floor Idle message.

 0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|x 0 1 0 1|   PT=APP=204  |          length=2             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                      SSRC of floor control server             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=MCPT                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 101|    length     | Source identifier value       |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the Floor Idle message: x0101 where x is 0 or 1 depending on if acknowledgment is required or not.

SSRC:

The SSRC field shall carry the SSRC of the floor control server.

The content of the SSRC field shall be coded as specified in IETF RFC 3550 [3].

Source identifier:

The Source Identifier field shall be coded as specified in subclause 8.2.2.3.3.Editor's note: Additional content of this message is FFS.
8.2.8
Floor Taken message

The Floor Taken message is sent as an action from the floor control server  to inform non-requesting floor participant(s) that someone has been granted permission to send media. The Floor Idle message can be used in unicast and broadcast transport modes.
Table 8.2.8-1 shows the content of the Floor Taken message.

Table 8.2.8-1: Floor Taken message.

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P| subtype |   PT=APP=204  |           length              |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                SSRC of floor control server                   |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=MCPT                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 101|    length     | Source identifier value       |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 106|    length     | Granted Party's Identity value|

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 107| Length = FFS  |     Priority-level value      |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 108| Length = FFS  | Permission to Request         |

|               |               | the Floor value               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 109|    length     |         User ID value         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the Floor Taken message: 00010 where x is 0 or 1 depending on if acknowledgment is required or not.

The Floor Taken message may also carry the participant item, the privacy item and the anonymous identity item. Therefore the length of the packet will vary depending on number of SDES items and the size of the SDES items and existence of the optional items.

SSRC:

The SSRC field shall carry the SSRC of the floor control server.
The content of the SSRC field shall be coded as specified in IETF RFC 3550 [3].

Source identifier:

The Source Identifier field shall be coded as the User Identity field specified in subclause 8.2.2.3.3.

Granted Party’s Identity:

The Source Identifier field shall be coded as the User Identity field specified in subclause 8.2.2.3.3.

Priority-level:

The Priority-level field value shall be coded as described in subclause 8.2.2.3.9.

Permission to request the floor:

The Permission to Request the Floor field shall be coded as specified in subclause 8.2.2.3.10.
User ID:
The User ID field is used in off-network only. It shall carry the MCPTT User ID of the floor participant sending the Floor Taken message.
The User ID field shall be coded as specified in subclause 8.2.2.3.11.
Editor's note: Additional content of this message is FFS.

8.2.9
Floor Revoke message

8.2.9.1
General

The Floor Revoke message is sent from the floor control server to the floor participant with the permission to send media to inform that the permission to send media is revoked. The Floor Revoke message is used in the unicast transport mode towards the floor participant with the permission to send media and in unicast or broadcast or both transport modes, towards the other floor participants.
Table 8.2.9.1-1 shows the content of the Floor Revoke message.

Table 8.2.9.1-1: Floor Revoke message

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 0 1 1 0|   PT=APP=204  |          length               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|               SSRC of floor control server                    |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=MCPT                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 101|    length     | Source identifier value       |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 104|    length     | Rejection Cause value         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the Floor Revoke message: 00110.

SSRC:

The SSRC field shall carry the SSRC of the floor control server.

The content of the SSRC field shall be coded as specified in IETF RFC 3550 [3].

Source identifier:

The Source Identifier field shall be coded as specified in subclause 8.2.2.3.3.

Granted party's identity:

If included, the Granted Party's Identity field shall be coded as specified in subclause 8.2.2.3.8.
Rejection code:

The Rejection cause value for the Floor Revoke message shall include revoke cause in the Rejection Cause field explaining why the floor control server wants the floor participant to stop sending media and may be followed by a text-string in the revoke cause phrase describing in clear text why the floor is revoked. Therefore the length of the packet can vary depending on the value of the rejection cause.

The coding of revoke cause code and revoke cause phrase is specified in subclause 8.2.9.2.

Editor's note: Additional content of this message is FFS.
8.2.9.2
Floor revoke cause codes and revoke cause phrases
Editor's note: Reason codes are FFS.
8.2.10
Floor Queue Position Request message

The Floor Queue Position Request message is a request from a floor participant to get information about the floor participant's position in the floor request queue. The Floor Queue Position Request message can only be used in the unicast transport mode.
Table 8.2.10-1 shows the content of the Floor Queue Position Request message.

Table 8.2.10-1 : Floor Queue Position Request message.

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 1 0 0 0|   PT=APP=204  |          length=2             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  SSRC of floor participant requesting floor queue status info |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=MCPT                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 101|    length     | Source identifier value       |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the Floor Queue Position Request message: 01000.

SSRC:

The SSRC field shall carry the SSRC of the floor participant that is requesting information about its position in the floor request queue.

The SSRC field shall be coded as specified in IETF RFC 3550 [3].

Source identifier: 

The Source Identifier field shall be coded as specified in subclause 8.2.2.3.3.

Editor's note: Additional content of this message is FFS.
8.2.11
Floor Queue Position Info message

The Floor Queue Position Info message is sent by the floor control server to notify the floor participant of its position in the floor request queue. The Floor Queue Position Info message is sent in response to a Floor Queue Position Request message if the request is queued or as the response to the Floor Queue Position Info message. It can be sent at other times, e.g. if the floor participant is removed from the floor request queue or if the position or priority of the floor request is changed.  The Floor Queue Position Info message can only be used in the unicast transport mode.
Table 8.2.11-1 shows the content of the Floor Queue Position Info message.

Table 8.2.11-1: Floor Queue Position Info  message
0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|x 1 0 0 1|   PT=APP=204  |          length=3             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|               SSRC of floor control server                    |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=MCPT                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 101|    length     | Source identifier value       |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 109|     length    |        User ID value          |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Field ID = 105|  Queue position info value    |  padding      |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
| Field ID = 107|   Priority-level value        |  padding      |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the Floor Queue Position Info message: x1001 where x is 0 or 1 depending on if acknowledgment is required or not.

SSRC:

The SSRC field shall carry the SSRC of the floor control server.
The SSRC field shall be coded as specified in IETF RFC 3550 [3].

Source identifier:

The Source Identifier field shall be coded as specified in subclause 8.2.2.3.3.

User ID:
The User ID field is used in off-network only. It shall carry the MCPTT User ID of the floor participant sending the Floor Queue Position Info message.
The User ID value shall be coded as specified in subclause 8.2.2.3.11.

Queue position info:

The Queue Position Info field shall be coded as specified in subclause 8.2.2.3.7.

Priority-level:

The priority level field is a 1 byte field which defines the priority level of the queued floor participant.

The priority level value shall be coded as specified in subclause 8.2.2.3.9.
The last 8 bits are padding bits and shall be set to zero.

Editor's note: Additional content of this message is FFS.

8.2.12
ACK message

Table 8.2.12-1 shows the content of the Floor Queue Position Info message.

Table 8.2.12-1: Ack message
0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 1 0 1 0|   PT=APP=204  |          length=3             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|               SSRC of floor control server                    |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=MCPT                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the ACK message: 01001.

SSRC:

The SSRC field shall carry the SSRC of the floor control server.
The SSRC field shall be coded as specified in IETF RFC 3550 [3].

Editor's note [CT#94, C1-153854-4]: Additional content of this message is FFS.

8.2.13
Connect message

Table 8.2.12-1 shows the content of the Connect message.

Table 8.2.12-1: Connect message
0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|x 1 0 1 1|   PT=APP=204  |          length=3             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|               SSRC of floor control server                    |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=MCPT                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the Connect message: x1011 where x is 0 or 1 depending on if acknowledgment is required or not.

SSRC:

The SSRC field shall carry the SSRC of the floor control server.
The SSRC field shall be coded as specified in IETF RFC 3550 [3].

Editor's note [CT#94, added by rapporteur]: Additional content of this message is FFS.
8.2.13
Disconnect message

Table 8.2.13-1 shows the content of the Connect message.

Table 8.2.13-1: Disconnect message
0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|x 1 1 0 0|   PT=APP=204  |          length=3             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|           SSRC of participating MCPTT function                |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=MCPT                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the Disconnect message: x1100 where x is 0 or 1 depending on if acknowledgment is required or not.
SSRC:

The SSRC field shall carry the SSRC of the floor control server.
The SSRC field shall be coded as specified in IETF RFC 3550 [3].

Editor's note [CT#94, added by rapporteur]: Additional content of this message is FFS.
9
Timers

9.1
Timers in the floor participant
The table 9.1-1 recommends timer values, describes the reason for of starting the timer, normal stop and the action on expiry.

Table 9.1-1: Floor participant timers
	Timer
	Timer value
	Cause of start
	Normal stop
	On expiry

	T10
(Floor release)
	Configurable as specified in 3GPP TS 24.381 [4].

T10 shall only permit a certain number of retransmissions of the Floor Release message.

The total timing during which the floor participant retransmits the Floor Release messages shall be less than 6 seconds.
	The MCPTT client sends a Floor Release message.
	The reception of a Floor Idle message or when the floor participant detects the receipt of RTP media.
	When T10 expires, a new Floor Release message is sent.
When T10 expires for a configurable number of times, the floor participant stops sending the Floor Release message.

	T11
(Floor request)
	Configurable as specified in 3GPP TS 24.381 [4].

T11 shall only permit a certain number of retransmissions of the Floor Request message.

The total time during which the floor participant retransmits Floor Request messages should be less than 6 seconds.
	T11 is started when the floor participant sends a Floor Request message.

The T11 is also started when the application layer and signalling plane initiates a MCPTT session as an implicit Floor Request message.
	The reception of a Floor Granted message, a Floor Taken message, a Floor Deny message, Floor Queue Position Info message or when the floor participant receives RTP media from another floor participant.
	When T11 expires, a new Floor Request message is sent.

	T12
(floor participant retry-after)
	Delivered by the floor control server in the Floor Revoke message
	The possibility for the floor participant to send a Floor Request message is disabled by the floor control server due to misbehaving MCPTT user.
	Reception of a Floor Idle message or a Floor Taken message.
	When T12 expires the MCPTT client enables the possibility to send a Floor Request message.

	T13
(end of RTP media)
	Configurable as specified in 3GPP TS 24.381 [4].

Should be equal to T1.
	Reception of a Floor Taken message or an RTP media packet.

T13 is reset and started again every time an RTP media packet is received.
	The reception of a Floor Idle message.
	When T13 expires the floor participant concludes that the RTP media, which it was started for, has completed.


9.2
Timers in the floor control server

Table 9.2-1 shows the timers used in the floor control server procedures.

Table 9.2-1: Timers in the floor control server.

	TIMER
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON EXPIRY

	T1

'End of RTP Media timer'
	Configurable

Max 6 seconds

Default value: 4 seconds

(NOTE 1, NOTE 2)
	Transmission of either a SIP message that includes an optional tb_granted parameter, or a Floor Granted message to the floor participant that are given permission to send media or when RTP media packets are received.
	The reception of the last RTP media packet and a Floor Release message.

(NOTE 3)
	When T1 expires it is concluded that the granted floor request, which it was started for, has been completed.

	T2

'Stop talking timer'
	Default maximum value: 30 seconds.
	Detection of an RTP media packet. 
	Detection of the completion of media.
	When T2 expires it is concluded that the floor participant that has permission to send media has talked too long.

	T3
'Stop talking grace timer'
	Default value: 3.
	Expiry of T2.
	Reception of a Floor Release message from the floor participant that has permission to send media.

(NOTE 4)
	When T3 expires, the floor participant that talked too long is penalized and put in a waiting state in which it cannot be granted the right to speak.

	T4
'Inactivity timer'
	Default value: 30 seconds.
	When the floor control server enters the 'G: 'Floor idle' state.
	A floor participant requests the permission to send media.
	The MCPTT call is released.

	T7
'Media Floor Idle timer'
	Default value: Depends on the characteristic of the radio access network.
	The transmission of a Floor Idle message to the floor participants in the MCPTT call.
	The stop can be supervised by a timer (out of scope of this specification). The recommended value of this timer is the same value as the value of the T14 (Conversation) timer.
	When T7 expire the floor control server sends another Floor Idle message to the floor participants.

	T8

'Floor Revoke timer'
	Configurable.

Default value: 1 second.
	A Floor Revoke message is sent to a floor participant with the permission to send media.
	Expiry of T3 or reception of a Floor Release message from the revoked floor participant.
	Send another Floor Revoke message to the floor participant and reset and start T8 again.

	T9

'Retry-after timer'
	Configurable

5-30 seconds.

Default value: 5 seconds.
	The floor control server enters the 'U: waiting floor revoke' state when either T3 expires or it receives a Floor Release message from the revoked floor participant.
	-
	When T9 expires the floor participant permits the floor participant to send a Floor Request message.

	T20 'Granted re-send' timer
	Configurable.

Default value: 1 second

T20 shall only permit a certain number of retransmissions of the Floor Granted message.

The total time during which the floor control server retransmits the Floor Granted messages is limited by lower of T1 and T19.
	When the floor control server grants the permission to send media to a floor participant, which was queued and which negotiated "queuing".

T20 is also started again when the floor control server sends a Floor Granted message upon T20 expiry.
	The reception of an RTP Media packet or when the MCPTT client is losing its permission to send media.
	When T20 expires, a new Floor Granted message is sent.

	NOTE 1:
The minimum value (Min) should be greater than the expected round trip delay from floor control server to the remote floor participant. Special consideration should be given to over-the-air connections that introduce significant transmission latency due to low bandwidth.

NOTE 2:
The T1 can be set to higher value than normally when a queued MCPTT client is granted the permission to send media.

NOTE 3:
If the Floor Release message doesn't include the sequence number of the last RTP media packet the T1 is stopped on the reception of the Floor Release message.

NOTE 4
If the Floor Release message doesn't include the sequence number of the last RTP packet the T3 is stopped on the reception of the Floor Release message.


Annex A (informative):
Signalling flows
Editor’s note: The included signalling flows will be limited to illustrate key functionalities and will not cover all possible scenarios.

Editor’s note: As inclusion of all protocol details in the signalling flows can be time consuming to specify and only illustrate an informative example, it is FFS whether the included signalling flows will show all protocol details or if they only will list the information elements and / or possible key parameters that are needed to illustrate certain aspects of each signalling flow.

A.1
On network signalling flows

A.1.1
General

Editor's note [CT#94, C1-153626-1]:
Text to be added is FFS.

A.1.2
MCPTT session initialization

Editor's note [CT#94, C1-153626-2]:
Text to be added is FFS.
A.1.2
On network floor control during an MCPTT call

A.1.2.1
Floor request when the floor is idle

The figure A.1.2.1-1 illustrates a case a user request floor and is granted the floor during an ongoing MCPTT call.
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Figure A.1.2.1-1: Floor request when the floor is idle
The user at MCPTT client A wants to talk and presses the push-to-talk button.

The steps of the flow are as follows:

1.
The floor participant in the MCPTT client A sends a Floor Request message to the floor control server.

2.
When the floor control interface towards the MCPTT client A receives the Floor Request message in the 'U: not permitted and Idle' state the Floor Request message is forwarded to the floor control arbitration logic.

3.
When the floor control arbitration logic receives the Floor Request message in the 'G: Idle' state, the floor request is authorized. If the floor request is authorized, the floor control arbitration logic sends the Floor Grant message to the floor control interface towards the MCPTT client A and changes the state to 'G: Floor Taken'.

4.
The floor control interface towards the MCPTT client A forwards the Floor Grant message to the floor participant in the associated MCPTT client and changes the state to 'U: permitted'.

5.
The floor control arbitration logic sends a Floor Taken message to all other participants in the MCPTT call via the other floor control interfaces towards the MCPTT clients.


When the Floor Taken message is received by the other floor control interfaces towards the MCPTT clients the Floor Taken message is forwarded to the floor participant in the associated MCPTT client and the state is changed to the 'U: not permitted and Taken' state.

6.
On receipt of the Floor Grant message the floor participant in the associated MCPTT client provides a grant notification to the MCPTT user, changes the state to 'U: has permission' and the MCPTT client A starts to forward RTP media packets towards the MCPTT server.

7.
The media distributor distributes the RTP media packets to all other MCPTT clients in the MCPTT call.

8.
When the user at MCPTT client A stops talking and releases the push-to-talk button the floor participant in the MCPTT client A sends a Floor Release message to the floor control server and enter the 'U: pending Release' state.

9.
When the floor control interface towards the MCPTT client A receives the Floor Release message the Floor Release message is forwarded to the floor control arbitration logic. The floor control interface towards the MCPTT client A allows the last RTP media packets to be forwarded to the media distributor in the MCPTT server.

10.
When the last RTP media packet is forwarded to the media distributor in the MCPTT server the floor control interface towards the MCPTT client A sends the Floor Idle message to the floor participant in associated MCPTT client A and changes the state to 'U: not permitted and Floor Idle'.

11.
When the floor control arbitration logic receives the Floor Release message the last RTP media packets are allowed to be forwarded.

12.
When the last RTP media packets are distributed by the media distributor the floor control arbitration logic sends a Floor Idle message to all participants in the MCPTT call with the exception of the MCPTT client that was permitted to send media and changes state to 'G: Floor Idle'. The Floor Idle message is forwarded by the other floor control interface towards MCPTT clients. The state in the other floor control interface towards MCPTT clients is changed to 'U: not permitted and Floor Idle'.

A.1.2.2
Floor request when floor is taken and queueing is not applied
The figure A.1.2.2-1 illustrates a case when a user request floor when the floor is taken and queueing is not applied in the MCPTT call.
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Figure A.1.2.2-1: Floor request when floor is taken when queueing is not applied
One of the users in the MCPTT call wants to speak and presses the push-to-talk when the floor is already taken by the MCPTT client A.
1.
The floor participant in one of the other MCPTT clients sends the Floor Request message towards the floor control server. The Floor participant enters the 'U: pending Floor Request' state.

2.
When one of the other floor control interface towards MCPTT clients receives a Floor Request message in the 'U: not permitted and Taken' state and if:

-
the floor request does not include higher priority than the current user permitted to talk requested; and

-
when queuing of floor requests are not negotiated;


then the other floor control interface towards MCPTT clients send a Floor Deny message towards the floor participant in the associated MCPTT client.


When the floor participant in the associated MCPTT client receives the Floor Deny message, the floor participant provides a deny notification to the user. The Floor participant enters the 'U: has no permission' state.

A.1.2.3
Floor request when floor is taken and queueing is applied

The figure A.1.2.3-1 illustrates a case when a user request floor when the floor is taken and queueing is applied in the MCPTT call.
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Figure A.1.2.3-1: Floor request when floor is taken and queing applied
The users at MCPTT client B wants to speak and presses the push-to-talk when the floor is already taken by the MCPTT client A.

The steps of the flow is as follows:

1.
The floor participant in the MCPTT client B sends the Floor Request message towards the floor control server.

2.
When the floor control interface towards the MCPTT client B receives a Floor Request message in the 'U: not permitted and Taken' state and if:

a.
the floor request does not include higher priority than the user already permitted to talk requested; and

b.
when queuing of floor requests are negotiated as specified in subclause 4.3.3;


then the floor control interface towards the MCPTT client B queues the Floor Request message and sends a Floor Queue Position Info message towards the floor participant in the MCPTT client B.


When the floor participant in MCPTT client B receives the Floor Queue Position Info message the floor participant provides a queuing indications to the user and enter the 'U: queued' state.

3.
When the user at MCPTT client A stops talking and releases the push-to-talk button the floor participant in the MCPTT client A sends a Floor Release message to the floor control server and enter the 'U: pending Release' state.

4.
When the floor control interface towards the MCPTT client A receives the Floor Release message the Floor Release message is forwarded to the floor control arbitration logic.

5.
When the floor control arbitration logic receives the Floor Release message the last RTP media packets are allowed to be forwarded. When thast RTP media packets are distributed the floor control arbitration logic checks the floor request queue. In this example there is one floor request in the queue and a Floor Grant message is sent towards the floor participant in the MCPTT client B.

6.
The floor control interface towards MCPTT client B interface forwards the message to the floor participant in MCPTT client B and changes the state to 'U: permitted'.

7.
The floor control arbitration logic sends a Floor Taken message to all other participants in the MCPTT call via the other floor control interfaces towards MCPTT clients.


When the Floor Taken message is received by the other floor control interface towards MCPTT clients Floor Taken message is forwarded to the floor participants in the associated MCPTT client. The floor participant in the MCPTT client A changes the state to the'U: not permitted and Taken' state.

8.
On receipt of the Floor Grant message the floor participant in MCPTT client B provides a grant notification to the MCPTT user, changes the state to 'U: has permission' and the MCPTT client A starts to forward RTP media packets towards the MCPTT server.

9.
The media distributor distributes the RTP media packets to all other MCPTT clients in the MCPTT call.

A.1.2.4
Pre-emptive floor request when floor is taken
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A MCPTT call is ongoing. The user A at MCPTT client A has permission to talk.


The users at MCPTT client B wants to interrupt the user at the MCPTT client presses the push-to-talk indicating a pre-emptive priority.

The steps of the flow are as follows:

1.
The floor participant in the MCPTT client B sends the Floor Request message towards the floor control server. The message includes an pre-emtive priority.

2.
When the floor control interface towards MCPTT client interface in the MCPTT server receives a Floor Request message in the 'U: not permitted and Taken' state and since the Floor Request message includes a higher pre-emptive priority than the user that is already permitted to send media the floor control interface towards the MCPTT client sends the Floor Request message to the floor control server arbitration logic.

3.
When the floor control server arbitration logic receives the Floor Request message with the high pre-emtive priority, the floor control server arbitration logic revokes the current talker's permission to talk by sending a Floor Revoke message to the floor control interface towards the MCPTT client A.

4.
The floor control interface towards MCPTT client A forwards the Floor Revoke message to the floor participant in MCPTT A.

5.
When the floor participant in the MCPTT client A receives the Floor Revoke message, the floor participant provides a floor revoke indication to the MCPTT user, sends a Floor Release message and changes the state to 'U: pending Release'.

6. When the floor control interface towards the MCPTT client A receives the Floor Release message, the Floor Release message is forwarded to the floor control server arbitration logic.

7.
When the floor control arbitration logic receives the Floor Release message the last RTP media packets are allowed to be received. When thast RTP media packets are distributed the floor control arbitration logic sends a Floor Grant message towards the floor control interface towards the MCPTT client B.

8.
The floor control interface towards MCPTT client receives the Floor Grant message the Floor Grant message is sent to the floor participant in MCPTT client B and changes the state to 'U: permitted'.

9.
The floor control arbitration logic sends a Floor Taken message to all other participants in the MCPTT call via the other floor control interfaces towards the MCPTT clients.


When the Floor Taken message is received by the other floor control interfaces to MCPTT clients the Floor Taken message is forwarded to the floor participant in the associated MCPTT client. The floor participant in the MCPTT client A changes the state to the'U: not permitted and Taken' state.

10.
On receipt of the Floor Grant message the floor participant in MCPTT client B provides a grant notification to the MCPTT user, changes the state to 'U: has permission' and the MCPTT client A starts to forward RTP media packets towards the MCPTT server.

11.
The media distributor in the MCPTT server distributes the RTP media packets to all other MCPTT clients in the MCPTT call.
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B.0
Annex usage 

This annex is a living annex.

At start, this annex contains import of OMA-PCPS-TS-User_Plane-V1_0-20150220-C, adjusted to 3GPP drafting rules.

This annex will be modified by contributions as needed to fit MCPTT work. However, modified versions of the text in this annex may also be incorporated into the main body of the document without first being modified in this annex.

It is expected that some text (but not necessarily all text) of this annex will be moved to the main body of the document, as needed.

This annex does not preclude other text from being added to the main body of the document.

The annex will be removed before this technical specification is moved to change request status.

B.1.
Scope

This document describes the User Plane signalling procedures for the Push to Communicate for Public Safety service over the POC-3, POC-4, POC-10, POC-12 and POC-15 reference points as defined in [OMA-PCPS-AD] using the Media Burst Control Protocol (MBCP). This specification version is applicable, if the corresponding CP specification version is used as described in [OMA-PCPS-CP]. 

Signalling procedures over the reference points POC-16 and POC-17 for Multicast PoC are specified in [OMA-PCPS-MC]. Signalling procedures for Multicast PoC over the PoC-3 are partly described in this document and partly described in [OMA-PCPS-MC].

The Talk Burst Control Protocol (TBCP) can be used for PoC Speech and is specified in [OMA-PoC-1-UP].

When necessary, the interworking between the Control Plane [OMA-PCPS-CP] and the User Plane is described in this document.

The PCPS User Plane procedures in this document are based on the User Plane Signaling Procedures for the Push to talk over Cellular (PoC) service, thus “PoC service” has been used throughout the document.
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B.3.
Terminology and conventions

B.3.1
Conventions

Void

B.3.2
Definitions

For the purposes of the PoC specifications, the terms and definitions given in [OMA Dictionary] and the following terms and definitions apply.

1-1 PoC Session: A feature enabling a PoC User to establish a PoC Session with another PoC User.

1-many-1 PoC Group Session: A PoC Session established by a PoC User to a Pre-arranged PoC Group, in which one Participant is a Distinguished Participant and other Participants are Ordinary Participants.

Active PoC Dispatcher: PoC User currently taking the role of PoC Dispatcher for all the Dispatch PoC Sessions of a Dispatch PoC Group. The Active PoC Dispatcher can change along time between PoC Users that are allowed the role of PoC Dispatcher for the Dispatch PoC Group (e.g. through role transfer mechanisms).

Active PoC Session: A PoC Session that carries both RTP and MBCP/TBCP based packets to the PoC User. If the PoC User has multiple PoC Sessions, at most only one can be active at any given time.

Ad-hoc PoC Group Session: A PoC Group Session established by a PoC User to PoC Users listed on the invitation. The list includes PoC Users or PoC Groups or both.

Advanced Revocation Alert: An alert to the PoC User that the Media transmit time will end within the time specified by the Alert Margin.

Alert Margin: The amount of time between the moment when the Advanced Revocation Alert is notifies the PoC User and the moment when the granted Media Burst for the PoC User is to be revoked.

Answer Mode: A PoC Client mode of operation for the terminating PoC Session invitation handling.

Audio: General communication of sound with the exception of PoC Speech.

Automatic Answer Mode: Answer Mode where the PoC Client accepts a PoC Session establishment request without manual intervention from the PoC User. The Media is immediately played when received.

Badly Formatted: A message that contains a syntax error e.g. an RTP packet or an RTCP message not conformant to [RFC3550] or a MBCP message not conformant to this specification.

Chat PoC Group: A persistent PoC Group in which a PoC User individually joins to have a PoC Session with other joined PoC Users, i.e., the establishment of a PoC Session to a Chat PoC Group does not result in other PoC Users being invited.

NOTE 1:
A Chat PoC Group is a persistent PoC Group where the <invite-members> element is set to "false" as specified in the [OMA-PCPS-Document-Mgmt] "PoC Group".

Chat PoC Group Session: A PoC Session established to a Chat PoC Group.

Confirmed Indication: A signalling message returned by the PoC Server to confirm that the PoC Server, all other network elements intermediary to the PoC Server and a terminating PoC Client are able and willing to receive Media.

Continuous Media: Media with an inherent notion of time (e.g., PoC Speech, Audio, and Video).

Control Plane: The specification of the signalling between PoC Client and PoC Server, between PoC Box and PoC Server and between PoC Servers for the Push to talk over Cellular (PoC) service.

Controlling PoC Function: A function implemented in a PoC Server, providing centralized PoC Session handling, which includes Media distribution, Talk Burst Control, Media Burst Control, policy enforcement for participation in the PoC Group Sessions, and the Participant information.

Conversation: A series of Media Bursts within a PoC Session in which the inter-arrival spacing of the Media Bursts is less than a defined time interval; typically, the Media Bursts are associated to a logical exchange between two or more PoC Users.

Discrete Media: Media that itself does not contain an element of time (e.g. images, text).

Discrete Media Transfer Final Report: A report sent to the sending PoC Client to indicate final status of the Discrete Media transfer to the receiving PoC Clients.

Discrete Media Transfer Progress Report: A report sent to the sending PoC Client to indicate progress of the Discrete Media transfer to the receiving PoC Clients.

Dispatch PoC Group: A Pre-arranged PoC Group in which one member is assigned the role of PoC Dispatcher and the other member(s) are assigned the role of PoC Fleet Members.

Dispatch PoC Session: The PoC Session of a Dispatch PoC Group, or a subset of the Dispatch PoC Group, in which the 1-many-1 communication method is used.

Distinguished Participant: A Participant in a 1-many-1 Session that sends Media to all Ordinary Participants and that receives Media from any Ordinary Participant.

NOTE 2:
The <is-key-participant> is set to "true" as specified in [OMA-PCPS-Document-Mgmt] to indicate who is the Distinguished Participant.

Dormant PoC Session: A PoC Session in which the PoC User receives MBCP/TBCP messages and no RTP Media. If the PoC User has multiple PoC Sessions, all except at most one PoC Session are dormant.

Group: A predefined set of Users together with its policies and attributes. A Group is identified by a SIP URI.

Home PoC Server: The PoC Server of the PoC Service Provider that provides PoC service to the PoC User.

Implicit Media Burst Request: A Media Burst request that is inferred from the receipt of a SIP INVITE request or a SIP REFER request as specified in [OMA-PCPS-CP] "Implicit Media Burst request".

Invited PoC Client: A PoC Client that is invited to a PoC Session.

Invited PoC User: The PoC User who has been invited to a PoC Session.

Inviting PoC Client: A PoC Client that invites other PoC User(s) to a PoC Session.

Inviting PoC User: The PoC User who invites other PoC User(s) to a PoC Session.

Local Granted Mode: A permission for a PoC User to start sending Media prior to receiving the MBCP Media Burst Grant message.

LockIn PoC Session: A PoC Session, which the PoC User is locked in when using Simultaneous PoC Sessions.

Media: Forms of information that are exchanged between Participants. Media may come in different forms, which are referred to as Media Types.

Media Burst: Flow of Media from a PoC Client that has the permission to send Media to the receiving PoC Client(s).

Media Burst Control: Media Burst Control is a control mechanism that arbitrates requests from the PoC Clients, for the right to send Media and Multimedia.

Media Burst Control Protocol: Media Burst Control Protocol (MBCP) is a protocol for performing Media Burst Control, and is defined in this document.

Media Parameters: Media Parameters are SIP/SDP based information exchanged between the PoC Server and the PoC Client, between the PoC Server and the PoC Box and between PoC Servers that specify the characteristics of the Media for a PoC Session being established or that already exists.

Media Stream: An instance of the transmission of a Media Type, which is used as the basic unit to distinguish each Media flow. Multiple Media Streams can be combined to transmit multimedia.

Media Streaming Control: A Media Type allowing Participants to control a Continouus Media Stream using RTSP in a PoC Session.

Media Type: Media Types are either realtime or non-realtime, like:

-
PoC Speech

-
Audio (e.g. music)

-
Video

-
Discrete Media (e.g. still image, formatted and non-formatted text, file)

-
Media Streaming Control (RTSP)

Media-floor Control Entity: A Media Control resource shared by Participants in a PoC Session. The Media-floor Control Entity is controlled by a state machine to ensure that only one Participant can access the Media resource at the same time. One Media-floor Control Entity can handle one or more Media Streams according to negotiation.

Moderated PoC Group: A PoC Group where an authorized Participant of the PoC Session acts as the Moderator of the PoC Session who has an ability to control the Media Burst Control entity of the PoC Session.

Moderated PoC Session: A PoC Session established using a Moderated PoC Group where an authorized Participant of the PoC Session acts as the Moderator of the PoC Session who has an ability to control the Media Burst Control entity of the PoC Session.

Moderated PoC Session Media Burst Control: The mechanism to support a Moderator controlling a Moderated PoC Session.

Moderator: An authorized Participant of a Moderated PoC Session who has an ability to control the Media Burst Control entity of the PoC Session.

Moderator Role: The role performed by a PoC User acting as a Moderator in a Moderated PoC Session.

Multicast PoC: A feature that provides the capability to use multicast/broadcast access technology in PoC Sessions.

Multicast PoC Channel: See [OMA-PCPS-MC].

NW PoC Box: A PoC functional entity in the PoC Network where PoC Session Data and PoC Session Control Data can be stored.

On-demand Session: A PoC Session set-up mechanism in which all Media Parameters are negotiated at PoC Session establishment.

Ordinary ParticipantA Participant in a 1-many-1 PoC Group Session that is only able to send and receive Media to and from the Distinguished Participant.

Participant: A Participant is a PoC User in a PoC Session.

Participating PoC Function: A function implemented in a PoC Server, which provides PoC Session handling, which includes policy enforcement for incoming PoC Sessions and relays Talk Burst Control and Media Burst Control messages between the PoC Client and the PoC Server performing the Controlling PoC Function. The Participating PoC Function may also relay RTP Media between the PoC Client and the PoC Server performing the Controlling PoC Function.

PoC Address: An address identifying a PoC User. The PoC Address can be used by one PoC User to request communication with other PoC Users. If SIP/IP Core is the 3GPP/3GPP2 IMS the PoC Address is a public user identity.

PoC Box: A PoC functional entity where PoC Session Data and PoC Session Control Data can be stored. It can be a NW PoC Box or a UE PoC Box.

PoC Client: A functional entity that resides on the User Equipment that supports the PoC service.

PoC Dispatcher: Dispatch PoC Session that sends Media to all PoC Fleet Members and that receives Media from any PoC Fleet Member.

NOTE 2:
The PoC Dispatcher is an enhancement to the PoC 1 Distinguished Participant.

PoC Fleet MemberDispatch PoC Session that is only able to send Media to the PoC Dispatcher, and that likewise is only able to receive Media from the PoC Dispatcher.

NOTE 3:
PoC Fleet Member is the same as Ordinary Participant in PoC 1.

PoC GroupA Group supporting the PoC service. PoC User uses PoC Groups e.g. to establish PoC Group Sessions.

PoC Group Identity: A SIP URI identifying a Pre-arranged PoC Group or a Chat PoC Group. A PoC Group Identity is used by the PoC Client e.g. to establish PoC Group Sessions to the Pre-arranged PoC Groups and Chat PoC Groups.

PoC Group Name: Indicates the name of the PoC Group that can be presented to the PoC User.

PoC Group Session: A Pre-arranged PoC Group Session, Ad-hoc PoC Group Session or Chat PoC Group Session.

PoC Media Traffic Optimisation: A mechanism for reducing PoC Media traffic via the PoC-4 reference point.

PoC Server: A network element, which implements the 3GPP/3GPP2 IMS application level network functionality for the PoC service. A PoC Server can perform the role of the Controlling PoC Function or Participating PoC Function, or both at the same time.

PoC Service Provider: A PoC Service Provider provides PoC Service – on its own or in conjunction with other Value Added Services – to his PoC Subscribers.

PoC Session: A PoC Session is a SIP Session established by the procedures of this specification. This specification supports the following types of PoC Sessions: 1-1 PoC Session, Ad-hoc PoC Group Session, Pre-arranged PoC Group Session, or Chat PoC Group Session.

PoC Session Identity: SIP URI, which identifies the PoC Session and which can be used for routing initial SIP requests. It is received by the PoC Client during the PoC Session establishment in the Contact header and/or in the MBCP Connect message in case of using Pre-established Session.

PoC Speech: Communication of speech as defined by PoC version 1.0.

PoC User: A User of the PoC service. A PoC User can be the same person as a PoC Subscriber. A PoC User uses the PoC features through the User Equipment.

Pre-arranged PoC Group: A persistent PoC Group. The establishment of a PoC Session to a Pre-arranged PoC Group results in the members being invited.

NOTE 4:
A Pre-arranged PoC Group is a persistent PoC Group, where the <invite-members> element is set to "true" as specified in the [OMA-PCPS-Document-Mgmt] "PoC Group". 

Pre-established Session: The Pre-established Session is a SIP Session established between the PoC Client and the Home PoC Server containing at least one Media Stream bound to a Media-floor Control Entity. The PoC Client establishes the Pre-established Session prior to making requests for PoC Sessions to other PoC Users. To establish a PoC Session based on a SIP request from the PoC User, the PoC Server conferences other PoC Servers/Users to the Pre-established Session so as to create an end-to-end connection.

Primary PoC Session: A PoC Session that the PoC User selects in preference to other PoC Sessions. When the PoC User has Simultaneous PoC Sessions, the Primary PoC Session has a priority over Secondary PoC Sessions.

Radio Access State: A state representing the signalling resources available to a UE. Each type of Radio Access have its on state representation.

NOTE 5:
In WCDMA the states Idle, URA_PCH, CELL_PCH, CELL_FACH and CELL_DCH represents the availability of signalling resources.

Referenced Media Content: Reference(s) to Media content to be included in an invitation to a PoC Session or in a Group Advertisement.

Requested Duration: The duration time included in MBCP Media Burst Request message for expanding the duration of the Media Burst transmission.

RTP Media: The Media carried in an RTP payload.

RTP Session: Considered as an association that allows exchange of RTP Media Streams and RTCP messages among a set of PoC functional entities.

Secondary PoC Session: A PoC Session for which the PoC User receives Media when there is no Media present on the Primary PoC Session.

Sender Identification: The procedure by which the identity of the current Media sender is determined and made known to receivers on the PoC Session.

Service Provider PolicyService Provider Policy refers to the overall policy conditions actually selected by a service provider(s) for commercial implementation of a PoC service. Service Provider Policy is established based on commercial considerations, which may concern, e.g. support/non-support of certain network or client capabilities or service features within a network. Service Provider Policy is applicable only to the network or subscribers over which the service provider has control.

Simultaneous PoC Session: Functionality, where Home PoC Server discards Media for keeping conversation uninterrupted, in case a PoC User is a Participant in more than one PoC Session simultaneously using the same PoC Client.

SIP Session: A SIP dialog. From [RFC3261], a SIP dialog is defined as follows: A dialog is a peer-to-peer SIP relationship between two UAs that persists for some time. A dialog is established by SIP messages, such as a 2xx response to an INVITE request. A dialog is identified by a call identifier, local tag, and a remote tag. 

SIP URI: As defined in RFC3261, a SIP or SIPS URI identifies a communications resource. Being a type of URI, a SIP URI follows the guidelines in RFC 3986. PoC uses SIP URIs to identify PoC Clients, PoC Servers, and PoC Sessions, resource lists that point to URI lists, etc.

Text Content: Text included in an invitation to a PoC Session or in a Group Advertisement.

UE PoC Box: A functional entity co-located with the PoC Client in the User Equipment where PoC Session Data and PoC Session Control Data can be stored.

Unconfirmed Indication: An indication returned by the PoC Server to confirm that it is able to receive Media and believes the PoC Client is able to accept Media. The PoC Server sends the Unconfirmed Indication prior to determining that all elements on the forward path are ready or even able to receive Media.

User: Any entity that uses the described features through the User Equipment.

User EquipmentA hardware device that supports a PoC Client e.g., a wireless phone.

User Plane: The User Plane includes the Media and Media control signaling (e.g., Talk Burst Control Protocol) between the PoC Client and PoC Server, between the PoC Box and the PoC Server as well as between PoC Servers.

Video: Communication of live-streamed pictures without any Audio component.

B.3.3
Abbreviations

For the purposes of the PoC specifications, the abbreviations given in [OMA Dictionary] and the following abbreviations apply:

APP
Application defined RTCP packet

CNAME
Canonical name

GPS
Global Positioning System

ID
Identity

IETF
Internet Engineering Task Force

IP
Internet Protocol

MB_Ack
MBCP Media Burst Acknowledgement message

MB_Deny
MBCP Media Burst Deny message

MB_Granted
MBCP Media Burst Granted message

MB_Idle
MBCP Media Burst Idle message

MB_Queued
MBCP Media Burst Request Queue Status message

MB_Release
MBCP Media Burst Release message

MB_Request
MBCP Media Burst Request message

MB_Revoke
MBCP Media Burst Revoke message

MB_seg_Preload
Media Buffering Segment Preload

MB_Taken
MBCP Media Burst Taken message

MBCP
Media Burst Control Protocol

MBMS
Multimedia Broadcast/Multicast Service

MOD_Granted
Moderated Burst Granted

MOD_Granted_Confirm
Moderated Granted Confirm

MOD_Granted_Reject
Moderated Granted Reject

MOD_Release
Moderated Burst Release

MOD_Request
Moderated Burst Request

MOD_Request_Reject
Moderated Burst Request Reject

MOD_Revoke
Moderated Burst Revoke

MOD_Revoke_Confirm
Moderated Burst Revoke Confirm

MOD_Status
Moderated Burst Status

MOD_Status_Confirm
Moderated Burst Status Confirm

MSRP
Message Session Relay Protocol. The base Message Session Relay Protocol is defined in [RFC4975].

NAME
User Name SDES Item

NAT
Network Address Translators

NTP
Network Time Protocol

OMA
Open Mobile Alliance

PoC
Push to talk over Cellular

PT
Payload Type

QoE
Quality of Experience

RFC
Request For Comments (IETF specification) 

RR
Receiver Report

RTCP
RTP Control Protocol

RTP
Real-time Transport Protocol

RTSP
Real Time Streaming Protocol. The base Real Time Streaming Protocol is defined in [RFC2326] or [RFC2326bis].

SCR
Static Conformance Requirement

SDES
Source Description RTCP Packet

SDP
Session Description Protocol

SIP
Session Initiation Protocol

SR
Sender Report

SSRC
Synchronization source

TCP
Transmission Control Protocol

TLS
Transport Layer Security

UDP
User Datagram Protocol

B.4.
Introduction

The PCPS Enabler is intended to deliver a complete set of Push-to-Communicate for Public Safety application and service layer standards (for voice and data), hence the PCPS acronym. This enabler is an update from the current PoC V2.1 Enabler.

This document describes the User Plane aspect of the PCPS service. This document gives an overview of the Discrete Media User Plane aspect of PCPS service, details of which are defined in [OMA-IM-TS] and as endorsed in [OMA-PCPS-IM]. The Control Plane is specified in [OMA-PCPS-CP].

B.4.1
Version 1.0

PCPS V1.0 has a limited scope, serving as a limited OMA PoC Enabler Update from the current version of PoC V2.1. 

PCPS V1.0 updates PoC V2.1 to support 3GPP Release 12 LTE and relevant key features based upon completed 3GPP requirements up through Release 12.

PCPS V1.0 is synchronized to 3GPP Release 12, specifically excluding the following in progress Release 12 work:

-
Group Communication System Enablers for LTE (GCSE_LTE) 

-
Proximity Services (ProSe) 

PCPS V1.0 is synchronized to 3GPP Release 12, to specifically include the following:

-
Adapt PoC V2.1 Multicast (currently using MBMS over UTRAN) to use eMBMS over LTE

-
Update PoC V2.1 SIP/IP Core operations to align with 3GPP Release 12 LTE architecture

PCPS V1.0 contains the following features from the PoC enablers:

-
Basic Talk Burst Control procedures with or without queuing of Talk Burst requests procedures

-
Pre-established Session procedures

-
Simultaneous PoC Sessions procedure

-
The Media Type Audio (in this document referred to as PoC Speech).

-
Quality feed-back procedure

-
User Plane adaptation procedure

-
Media on or off hold procedure

-
Media transferring procedure

-
Media buffering procedure

-
Talker identification procedure

-
Media-floor Control Entity handling more than one Media Type.

-
Enhancements to the Pre-established Session procedure due to increased number of Media Types

-
Introduced other Media Types than PoC Speech, e.g. Video, Audio, text, audio-clips, etc.

-
Media buffering enhancements such as Limited Segment Media Buffer Preload

-
PoC Traffic Optimisation procedure

-
Quality of Experience (QoE) procedures

-
Sender Identification (renaming of the Talker Identification due to increased number of Media Types) procedure

-
Dispatcher PoC Group Sessions procedures

-
Moderated PoC Session Media Burst Control procedure

-
PoC Session Control for Crisis Handling procedure

-
External Media Content Server Retrieval procedure

-
Expanding Duration of Media Burst Transmission procedure

-
Fast PoC Session establishment procedure

-
Still-alive procedure

-
Bit map addressing procedure

B.4.1.1
Overview

The PCPS Service supports half-duplex type of communication for both Continuous Media and Discrete Media Types. Alternatively, PoC Clients in a PoC Session could select to send Discrete Media at any time. Media is not sent as continuous stream of Media packets instead the Media is sent in bursts, in this document referred to as a Media Burst. A Talk Burst is the Media Burst, where the sent Media is PoC Speech. A Continuous Media Burst consists of one or more RTP Media packets and the Media Burst starts when the first RTP Media packet is sent and it ends when the last RTP Media packet is sent. The Discrete Media Burst consists of one or several messages delivered over MSRP as specified in [OMA-PCPS-IM].

A PoC Server (referred to as the Controlling PoC Function in the [OMA-PCPS-AD]) located between the PoC Clients communicating with each other acts as an arbitrator and controls the sending of Media Burst using a Media Burst Control Protocol (MBCP). In many of the PCPS Service scenarios also a PoC Server (referred to as the Participating PoC Function in [OMA-PCPS-AD]) can be inserted in the Media path.

Before a PoC Client, a PoC Box or the PoC Crisis Event Handling Entity can send a Media Burst  permission from the PoC Server performing the Controlling PoC Function has to be requested. Other PoC Clients in a PoC Session receive an indication about the identity of the sender of the Media Burst, subject to privacy.

A PoC Session can be moderated. If a PoC Session is moderated the request for permission to send Media sent to the PoC Server performing the Controlling PoC Function is forwarded to the Moderator in the PoC Session.

For PoC Clients located on mobile devices the quality of the transmission can vary depending on access network and distance to the base station. This implies that the quality of sent Continuous Media Burst needs to be controlled using RTCP and when needed, Media Parameters are changed for improving the PoC User’s experience.

The State machines are used by the PoC Server, the PoC Client,  the PoC Box and the PoC Crisis Event Handling Entity to control each separate Media Floor Control Entity. Media Streams including one or more Media Types are bound to Media-floor Control Entities.

The state machines for the PoC Server are specified in subclause B.6.3, B.6.4 and the subclause B.10.1.

The state machines for the PoC Client are specified in subclause B.6.2 and in subclause B.10.2 "PoC Client Moderated PoC Session Media Burst Control procedure".

The state machines for PoC Box are specified in subclause B.6.6 and B.6.7.

The state machines for the PoC Crisis Event Handling Entity are specified in subclause B.6.8 "Procedures at the PoC Crisis Event Handling Entity".

B.4.1.2
User Plane routing

Figure 1 shows the entities active in the User Plane in a PoC Session and the relevant User Plane interfaces in between. 
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Figure 1: Entities in the User Plane

All RTP Media packets, MSRP messages, RTCP packets and MBCP messages flow through the PoC Server performing the Participating PoC Function (if inserted in the transport path) are terminated in the PoC Server performing the Controlling PoC Function.

Media Burst Control, MSRP message replication and RTP Media packet replication are done in Controlling PoC Functions.

The transport path between the PoC Client and the PoC Server performing the Controlling PoC Function is established on a per PoC Session basis as specified in [OMA-PCPS-CP].

The transport path between the PoC Box (the NW PoC Box or the UE PoC Box) and the PoC Server performing the Controlling PoC Function is established on a per PoC Session basis as specified in [OMA-PCPS-CP].

When the PoC Session is established, the PoC Server performing the Participating PoC Function normally includes itself into the transport path to relay the MSRP messages, RTP Media packets, RTCP packets and MBCP messages between the PoC Client or the PoC Box and the PoC Server performing the Controlling PoC Function and act as an RTP translator according to [RFC3550] and MSRP relay according to [OMA-PCPS-IM].

Figure 2 shows the 2 options for the transport path. 
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NOTE:
The PoC Box and the PoC Crisis Event Handling Entity can replace the PoC Client in the figure.

Figure 2: PoC Client transport path options.

Option 1 is the case where a PoC Server performing the Participating PoC Function has inserted itself in the transport path. When included in the transport path the PoC Server performing the Participating PoC Function forwards MSRP messages, RTP Media packets, RTCP packets and MBCP messages between the PoC Client or the PoC Box and the PoC Server performing the Controlling PoC Function.

Examples of when the PoC Server performing the Participating PoC Function is in the transport path (Option 1) are:

-
the PoC Session is over a Pre-established Session;

-
the PoC Client and that PoC Server support Simultaneous PoC Sessions;

-
the PoC Server needs transport information to support charging;

-
the PoC Service Provider has configured the Participating PoC Function to be in the transport path;

-
the PoC Server is used for transcoding or other Media translation;

-
the PoC Server is used to support lawful intercept; and

-
the PoC Server is in the terminating PoC Network and the use of QoE Profiles is enabled.

In option 2, a PoC Server performing the Participating PoC Function has not inserted itself in the transport path. In this case the PoC Client, the PoC Box, the PoC Crisis Event Handling Entity and the PoC Server performing the Controlling PoC Function send the MSRP messages, RTP Media packets, RTCP packets and MBCP messages directly between each other.

B.4.1.3
External Media Content Server (EMCS) Retrieval function state machine structure

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 4.1.3.

B.5.
Transport

B.5.1
Internet Protocol

The IP domain for the PoC User Plane for a PoC Client, a PoC Box, PoC Crisis Event Handling Entity or a PoC Server shall be the same IP domain as the SIP/IP Core. (e.g., if the SIP/IP Core uses IPv4, the PoC Clients, the UE PoC Boxes, the NW PoC Boxes and PoC Servers in that network use IPv4 for the User Plane.)

NOTE:
In case different domains have different IP versions, an IP protocol translator (e.g. NAT-PT) and an application level getaway (e.g. SIP-ALG) is needed, if PoC Servers do not support dual stack operation.

B.5.2
UDP

The User Datagram Protocol (UDP), as defined in [RFC768], shall be used as Continuous Media transport protocol over the POC-3, POC-4, POC-10, POC-12 and POC-15 reference points.

B.5.2.1
Port Numbers

The UDP port numbers are used to identify the endpoints of the Continuous Media packets, MBCP messages and RTCP packets and shall be exchanged during the SIP Session establishment phase.

If the PoC Server performing the Participating PoC Function will be present in the Media path, the PoC Server performing the Participating PoC Function shall provide its port numbers for the Continuous Media and Media Burst Control Protocol part of the User Plane to the PoC Client or to the PoC Box and to the PoC Server performing the Controlling PoC Function during the SIP Session establishment phase.

If the PoC Server performing the Participating PoC Function will not be present in the Media path, the PoC Server performing the Participating PoC Function shall forward to the PoC Server performing the Controlling PoC Function the port numbers that it received from the PoC Client or from the PoC Box and return to the PoC Client or to the PoC Box the port numbers that it receives from the PoC Server performing the Controlling PoC Function.

The PoC Server performing the Controlling PoC Function shall send the port numbers used for the PoC Session to the PoC Crisis Event Handling Entity and the PoC Crisis Event Handling Entity shall return the port numbers used for the PoC Session. 

The PoC Server shall use the same UDP port number for sending and receiving Continuous Media. The PoC Server shall use the same UDP port number for sending and receiving MBCP messages.

The PoC Client should use the same UDP port number for sending and receiving Continuous Media. The PoC Client should use the same UDP port number for sending and receiving MBCP messages.

The NW PoC Box should use the same UDP port number for sending and receiving MBCP messages.

The NW PoC Box should use the same UDP port number for sending and receiving Continuous Media.

NOTE 1:
The UE PoC Box is only receiving Media hence no special requirements for selecting Continuous Media port applies. The PoC Crisis Event Handling Entity only sends Media hence no special requirements for selecting Continuous Media port applies.

NOTE 2: 
The sending port is not carried in SDP. This can allow a threat of masquerading the sending PoC Client to be imposed by other PoC Client that has the same IPv4 address, though the sending port number can be different. This is possible because the PoC Server cannot associate the SSRC with the Contact address of the PoC Client. Thus the PoC Client is recommended to use the same port for sending and receiving Media Streams. The same applies to the MBCP messages.

In case of Simultaneous PoC Sessions, the PoC Server performing the Participating PoC Function shall use a unique UDP port number for Media Streams per PoC Session towards the PoC Client. The PoC Server performing the Participating PoC Function shall use a unique UDP port number per Media-floor Control Entity for MBCP messages towards the PoC Client using Simultaneous PoC Sessions.

NOTE 3: Unique port numbers identify a Media-floor Control Entity and the Media-floor Control Entity identifies the PoC Session.

B.5.3
RTP

The Real-time Transport Protocol (RTP), as defined in [RFC3550], provides means for sending real-time data over UDP. In PoC, Media related to a Continuous Media over reference points POC-3, POC-4, POC-10, POC-12 and POC-15 shall be transported by RTP/UDP/IP.

The Media shall be encapsulated in the RTP packets with Media specific RTP payload formats.

A PoC Client may send RTP Media packets without payload (referred to as "RTP "dummy" packets) in order to keep the Media path open through Network Address Translators (NAT).

NOTE 1:
The PoC Server discards RTP Media packets without payload if received.

NOTE 2:
How often the PoC Client needs to send the RTP Media packet without the payload is out of scope of this specification.

NOTE 3:
The method how to determine if the PoC Client is behind a NAT or not is out of scope of this specification. However, one method for determine whether a PoC Client is behind a NAT or not is described in the [RFC5389]. Another method could be configuration of the PoC Client.

Before sending the first RTP Media packet, RTCP packet or Media Burst Control Protocol message in a PoC Session, the PoC Client, the PoC Server, the NW PoC Box, the UE PoC Box or the PoC Crisis Event Handling Entity shall assign itself a SSRC identifier for the PoC Session. A suitable algorithm to generate the SSRC identifier is described in [RFC3550]. The allocated SSRC identifier shall not be 1111…1 (all 32 bits 1's), because this SSRC identifier is reserved for a special use.

B.5.4
RTCP

The PoC Client, the UE PoC Box, the NW PoC Box, the PoC Server performing the Controlling PoC Function and the PoC Server performing the Participating PoC Function shall support the RTP Control Protocol (RTCP), according to rules and procedures as specified in [RFC3550], with the clarifications in this subclause.

The MBCP messages shall be sent as RTCP APP packets.

When one Continuous Media is bound to a Media Floor Control Entity the MBCP messages should be sent to the same UDP port as the other RTCP packets.

When more than one Continuous Media is bound to a Media Floor Control Entity the MBCP messages should be sent to the one of the UDP port as the other RTCP packets for one of the Continuous Media bound to the Media Floor Control Entity.

NOTE 1:
When only Discrete Media is bound to a Media-floor Control Entity a port independent on RTCP is selected for MBCP messages.

The PoC Client, the UE PoC Box, the NW PoC Box, the PoC Server performing the Controlling PoC Function, the PoC Server performing the Participating PoC Function and the PoC Crisis Event Handling Entity:

-
shall support the creation, modification and processing of the content in MBCP packets.

A PoC Client may send RTP Media packets without payload (referred to as "RTP "dummy" packets) to the port used for MBCP if MBCP uses a different UDP port than any of the ports used for RTCP for any of the Continuous Media or when MBCP is not using the RTCP port of any Continuous Media in order to keep the Media path open through Network Address Translators (NAT).

NOTE 2:
The PoC Server discards RTP Media packets without payload if received.

NOTE 3:
How often the PoC Client needs to send the RTP Media packet without the payload is out of scope of this specification.

NOTE 4:
The method how to determine if the PoC Client is behind a NAT or not is out of scope of this specification. However, one method for determine whether a PoC Client is behind a NAT or not is described in the [RFC5389]. Another method could be configuration of the PoC Client.

RTCP packets, other than those used for MBCP messages, shall be RTCP compound packets according to rules and procedures as specified in [RFC3550]. MBCP messages should not be formatted as RTCP compound packets.

NOTE 5:
Since the MBCP messages are not formatted as compound packets in compliance with [RFC3550], the Media Burst Control Protocol can be implemented separately from other standard RTCP message processing. By separating the MBCP messages, it is easier for the PoC Servers to forward these messages to the proper handling function.

The UE PoC Box, the NW PoC Box, the PoC Crisis Event Handling Entity and the PoC Client,

-
shall at the minimum support the reception of RTCP packets, in addition to those used for MBCP messages.

NOTE 6:
If the PoC Client, the UE PoC Box, the NW PoC Box and the PoC Crisis Event Handling Entity supports the minimum level of RTCP, the PoC Client, the UE PoC Box, the NW PoC Box or the PoC Crisis Event Handling Entity discards received RTCP packets.

-
may support the creation and processing of the content in RTCP packets, in addition to those used for MBCP messages, to provide means for User Plane adaptation, feedback of the quality of the RTP Media packet transmission and give a persistent transport-level identifier for the RTP source.

The PoC Server performing the Controlling PoC Function and the PoC Server performing the Participating PoC Function:

-
shall support the reception of RTCP packets, in addition to those used for MBCP messages.

-
shall support forwarding of RTCP packets, in addition to those used for MBCP messages.

-
may support creation, modification and processing of the content in RTCP packets, in addition to those used for MBCP messages, to provide means for User Plane adaptation and feedback of the quality of the RTP Media packet transmission.

NOTE 7: 
To reduce network load, it is beneficial if the RTCP compound packets created, modified or processed by the PoC Client, the PoC Box and the PoC Server only contains the mandatory RTCP packets required for that RTCP compound packet as specified in [RFC3550].

To reduce potential degradation of the quality of the RTP Media packet transmission, the PoC Client, the UE PoC Box, the NW PoC Box, the PoC Crisis Event Handling Entity and the PoC Server should not schedule transmission of RTCP packets during a Media Burst as specified in subclause B.7.1.

The PoC Client, the UE PoC Box, the NW PoC Box and the PoC Crisis Event Handling Entity should not send a RTCP BYE packet when leaving the PoC Session. The PoC Server performing the Controlling PoC Function and the PoC Server performing the Participating PoC Function should not send RTCP BYE packets when the PoC Session is released.

NOTE 8:
The PoC service do not require control signalling in the RTP Session by RTCP to indicate which Participants that are leaving the PoC Session, and the PoC service entities do need to keep track of the number of Participants to calculate the transmission interval of RTCP. Therefore, the PoC Clients, the PoC Boxes, the PoC Crisis Event Handling Entity and PoC Servers do not need to send RTCP BYE packets.

B.5.5
MSRP

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 5.5.

B.6.
Media Burst Control

B.6.0
Introduction

This subclause describes the Media Burst Control Protocol (MBCP).

NOTE 1:
Some Media Burst Control Protocol procedures allow usage of Talk Burst Control Protocol messages, if the Talk Burst Control Protocol is negotiated instead of Media Burst Control Protocol.

NOTE 2:
Other protocols for handling Media Burst Control can be used but they are not specified by this document.

B.6.1
General

Media Burst Control shall use the ports (in the PoC Client, PoC Box and PoC Servers) negotiated at the SIP Session establishment.

The PoC Client and the PoC Server shall support the following basic Media Burst Control Protocol messages:

-
MBCP Media Burst Request – is used by the PoC Client to request permission from the PoC Server to send a Media Burst;

-
MBCP Media Burst Granted – is used by the PoC Server to notify the PoC Client that it has been granted permission to send a Media Burst. The Controlling PoC Function includes information about the stop talking timer and can include the number of Participants connected to the Media-floor Control Entity at the time that this message is sent;

-
MBCP Media Burst Deny – is used by the PoC Server to notify a PoC Client that it has been denied permission to send a Media Burst;

-
MBCP Media Burst Release – is used by the PoC Client to notify the PoC Server that it has completed sending the Media Burst or it cancels the permission before sending Media Burst or it requests the PoC Server to cancel the queued Media Burst request when queuing is supported by the PoC Client and PoC Server;

-
MBCP Media Burst Idle– is used by the PoC Server to notify all PoC Clients that no one has the permission to send a Media Burst at the moment and that the PoC Server can accept the MBCP Media Burst Request message;

-
MBCP Media Burst Taken – is used by the PoC Server to notify all PoC Clients, except the PoC Client that has been given permission to send a Media Burst that another PoC Client has been given permission to send a Media Burst;

-
MBCP Media Burst Revoke - is used by the PoC Server to revoke the permission to send Media from a PoC Client and can be used for pre-emption functionality, but is also be used by the system to prevent overly long use of the Media-floor Control Entity; and

-
MBCP Media Burst Acknowledgement – is used by the PoC Client, when acknowledgement is required in the received MBCP message.

If the PoC Server and the PoC Client support Pre-established Sessions, the PoC Client and the PoC Server shall support the following additional MBCP Control message:

-
MBCP Connect - is used by the PoC Server to notify the served PoC Client using a Pre-established Session, that a PoC Session is connected.´; and

-
MBCP Disconnect – is used by the PoC Server to close the PoC Session using a Pre-established Session while maintaining the Pre-established Session.

A PoC Server performing the Controlling PoC Function and supporting queuing of MBCP Media Burst Request messages, a PoC Client supporting queuing of the MBCP Media Burst Request message and a PoC Server performing the Participating PoC Function inserted in the Media path shall support the following additional Media Burst Control Protocol messages:

-
MBCP Media Burst Request Queue Status – is used by the PoC Server to notify the PoC Client that the MBCP Media Burst Request has been queued.

NOTE 2:
The PoC Server performing the Participating PoC Function normally only has to transparently transport the MBCP message unless the PoC Server supports Pre-established Session or Simultaneous PoC Sessions.

A Participating PoC Server shall send the MBCP Media Burst Acknowledgment message when a MBCP message requires an acknowledgment.

The Media Burst Control Protocol reliability shall be ensured thru timer-based retransmissions. Timers are defined in subclauses B.9.1, B.9.2, B.9.3 and B.9.4.

If the PoC Client and the PoC Server performing the Participating PoC Function Supports Still-alive the following MBCP messages shall be supported:

-
MBCP Still-alive message – is used by the PoC Client to notify that the PoC Client is still is alive; and

-
MBCP Still-alive Acknowledgment message – is used by the PoC Server to acknowledge the reception of the MBCP Still-alive message.

B.6.2
Procedures at the PoC Client

B.6.2.1
PoC Client procedures at PoC Session initialization

When a PoC Session is established for a PoC Client, a new instance of the 'PoC Session control state machine – basic' is created or 'PoC Session control state machine – queuing' is created for each agreed Media-floor Control Entity.

This applies to all cases of PoC Session establishment, that is:

-
PoC Sessions using On-demand Session signalling origination or termination, or

-
PoC Sessions using Pre-established Session where the PoC Client initiates the PoC Session by sending a SIP REFER request; or

-
PoC Sessions using Pre-established Session where the PoC Server performing the Participating PoC Function sends a MBCP Connect message.

The SIP INVITE request or the SIP REFER request sent by the PoC Client

-
can be regarded an implicit MBCP Media Burst Request message if a 1-1 PoC Session or an Ad-hoc PoC Group Session or a Pre-Arranged PoC Group Session is initiated when only PoC Speech is bound to the Media-floor Control Entity and if 'imp_mb_req' is not negotiated; or 

-
can be regarded as an implicit MBCP Media Burst Request message if the parameter 'imp_mb_req=1' is negotiated and accepted by the PoC Server as specified in [OMA-PoC-CP] "Media Burst Control Protocol MIME registration"; or

-
cannot be regarded as an implicit MBCP Media Burst Request message if a Chat PoC Group Session is initiated or in case of a rejoin to an already on-going PoC Session and if 'imb_mb_req' is not negotiated.

Based on the negotiations during PoC Session establishment either the basic or the optional queuing state machine is started for each agreed Media-floor Control Entity.

The state machines are defined in subclauses B.6.2.5 and B.6.2.9.

If Simultaneous PoC Sessions are supported, multiple instances of the PoC Session control state machine can be executing at the same time. For the purposes of this specification, each state machine operates independently and both the basic and the optional queuing state machine can be executing simultaneously. When the second PoC Session is created, within each PoC Session control state machine, basic or queuing, a sub-state machine is created for the 'U: not permitted and MB_Taken' state. This state machine is specified in subclause B.6.2.8.

The PoC Client can negotiate the use of prioritization of MBCP Media Burst Request messages for each agreed Media-floor Control Entity. In that case, the PoC Client 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 PoC Session initialization for the Media-floor Control Entity. If a PoC Client is authorized for pre-emptive priority in the PoC Session initialization for the Media-floor Control Entity it is good practise to always request permission to send Media at a priority level that is lower than pre-emptive priority unless the Participant explicitly requests to pre-empt the current Media sender. 

If Moderated PoC Session Media Burst Control is supported by the PoC Client the procedures specified in [OMA-POC-CP] applies with the clarifications in the subclause B.6.2.4A.

B.6.2.2
PoC Client procedures at Pre-established Session initialization

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.2.2.
B.6.2.3
PoC Client procedures at PoC Session release

PoC Session release (whether it is initiated by the PoC Client or PoC Server) is a two-stage procedure.

In the first stage, the PoC Client stops sending MBCP messages for each Media-floor Control Entity and sending or playing Media for each Media Type.

In the second stage, when the Control Plane has determined that the PoC Session has been released, the corresponding instance of the PoC Session control state machine for each Media-floor Control Entity is also terminated and the PoC Client releases all the resources needed by the used Media Types.

The User Plane can initiate the first stage, but the Control Plane always initiates the second stage.

If the PoC Session is established over a Pre-established Session, the normal case for PoC Session release is to receive a MBCP Disconnect message from the Participating PoC Function. When the MBCP Disconnect message is received, the PoC Session control state machine initiates the PoC Session release.

If Simultaneous PoC Sessions are supported, each instance of the 'PoC Session control state machine – basic' or the 'PoC Session control state machine – queuing' will be terminated independently based on the state of the associated PoC Session.

B.6.2.4
PoC Client procedures at Pre-established Session release

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.2.4.
B.6.2.4A
PoC Client procedures at PoC Session modification

B.6.2.4A.1
PoC Client procedures when connecting to a Media Type

When a new Media-floor Control Entity is offered by PoC Client to the PoC Server, a new instance of the 'PoC Session control state machine – basic' or 'PoC Session control state machine – queuing' is created for the Media-floor Control Entity and started based on the negotiation result. The state machines are defined in subclauses B.6.2.5 and B.6.2.9.

When a Continuous Media is accepted by the PoC Server to the PoC Session, the 'PoC Session control state diagram – Simultaneous per PoC Client' is created and started, if not already started. The state machine is defined in subclauses B.6.2.7.

NOTE:
When a Continuous Media is connected, the Simultaneous PoC Sessions state machine is created and started in a special case, when the PoC Client has e.g. two PoC Sessions: one having only Discrete Media and another one having PoC Speech and when PoC User adds PoC Speech to the first PoC Session.

When the new Media-floor Control Entity offered by PoC Client to the PoC Server is rejected, the corresponding instance of the PoC Client state machine for basic operation or the PoC Session control state machine for queuing.

If connecting to a Media Type is agreed, the PoC Client starts using the connected Media Type.

B.6.2.4A.2
PoC Client procedures when disconnecting from a Media Type

If removing a Media-floor Control Entity or changing the Media-floor Control Entity bindings or if disconnecting from an existing Media Type the PoC Client:

1.
shall release the permission to send Media as specified in subclause B.6.2.5.4.2 if the PoC Client has the permission to send Media; and

2.
shall stop sending Media Burst Control messages associated with the Media-floor Control Entity.

NOTE 1:
Received Media or Media Burst Control messages are handled as specified in subclause B.6.2.5.

When disconnecting from an existing Media Type is agreed, the PoC Client shall release resources used by the disconnected Media Type.

When removing of an existing Media-floor Control Entity is agreed, the corresponding instance of the PoC Client state machine diagram for basic operation or the PoC Session control state machine for queuing shall be terminated.

When the Media-floor Control bindings are changed the PoC Client shall not send Media and Media Burst Control messages according to the old binding.

NOTE 2: 
The ports to send Media and MBCP messages to are negotiated in [OMA-PoC-CP].

B.6.2.4B
PoC Client procedures at fast PoC Session establishment

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.2.2.

B.6.2.5
PoC Session control state diagram – basic

B.6.2.5.0
General

NOTE 1:
When the PoC Client negotiates the Talk Burst Control Protocol as specified in [OMA-PoC-1-UP] instead of the Media Burst Control Protocol, the PoC Client acts as specified in [OMA-PoC-1-UP].

The PoC Client shall support the state diagram and the state transitions specified in this subclause for PoC Speech.

The PoC Client shall support the state diagram and the state transitions specified in this subclause for other Media Types than PoC Speech if other Media Types are bound to a Media-floor Control Entity.

NOTE 2:
In the case the PoC Client supports Discrete Media not bound to a Media-floor Control Entity the state diagram and the state transitions specified in this subclause are not used for Discrete Media.

NOTE 3:
The sending or receiving of reports related to Discrete Media are described in subclauses B.7.12 and B.7.13.

NOTE 4:
The establishment of the RTSP session is described in subclause B.7.14.

NOTE 5:
The subclause B.7.14 describes the procedures for the RTSP DESCRIBE command, the RTSP SETUP command and the RTSP TEARDOWN command.

NOTE 6: The subclause B.7.15 describes the use of MSRP SEND request to retrieve media content stored in an EMCS.

Figure 4 shows the state diagram for PoC Client state transition diagram for basic operation.
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Figure 4: PoC Client state transition diagram for basic operation.

State details are explained in the following subclauses.

If a MBCP message a MSRP message, a MSRP response or an RTP Media packet arrives in any state and there is no procedure specified in the subclauses below the PoC Client shall discard the MBCP message, the MSRP message, the MSRP response or the RTP Media packet and shall remain in the current state.

NOTE:
A Badly Formatted RTP packet, RTCP message, MBCP message received in any state is ignored by the PoC Client and does not cause any change of the current state.

The 200 (OK) response to RTSP commands PLAY, PAUSE and TEARDOWN are handled outside the procedures in the following subclauses.

B.6.2.5.1
State 'Start-stop'

B.6.2.5.1.0
General

In this state no Media-floor Control Entity exists.

If the PoC Client supports Media buffering capability the PoC Client could already be buffering Media when the PoC Client enters this state. 

B.6.2.5.1.1
PoC Session initiated – originating PoC User

When a PoC Session is initiated as described in [OMA-PoC-CP] or in subclause B.6.2.4B the originating PoC Client:

1.
shall create an instance of the 'PoC Client state transition diagram for basic operation' state machine;

2.
if the originating PoC Client receives a MBCP message before it receives the SIP 200 (OK) response, the PoC Client shall store the MBCP message;

NOTE:
The originating PoC Client might receive a MBCP message before the SIP 200 (OK) response when initiating, joining or rejoining a PoC Session using a SIP INVITE request or a SIP REFER request, because of processing delays of the SIP 200 (OK) in the SIP/IP Core. Regardless the order the PoC Client receives the SIP 200 (OK) response and the MBCP message, the PoC Client waits for SIP 200 (OK) before moving out from the Start-Stop state. When using the procedures described in the subclause B.6.2.4B no SIP 200 (OK) response is expected and the PoC Client continues without waiting for a SIP 200 (OK) response.

3.
if the value of the Session Type uri parameter received in the Contact header of the SIP 200 (OK) response or in the Session Type SDES Item of the MBCP Connect message is "chat" the PoC Client:

a.
shall enter the 'U: has no permission state;

4.
if the value of the Session Type uri parameter received in the Contact header of SIP 200 (OK) response or in the Session Type SDES Item of the MBCP Connect message is different from "chat" the PoC Client,

a.
for an On-demand Session if tb_granted parameter is either not received or received with the value 0 in the SIP 200 (OK) response as specified in [OMA-PoC-CP]; the PoC Client:

i.
shall start timer T11 (Media Burst Request);

ii.
in case that the PoC Client has received and stored a MBCP message before the reception of the SIP 200 (OK) response, the PoC Client shall act as if the MBCP message was received in the 'U: pending MB_Request' state, and not continue with the steps subsequent to this paragraph; and

iii.
shall enter the 'U: pending MB_Request' state;

b.
for an On-demand Session if tb_granted parameter is received and set to 1 in the SIP 200 (OK) response as specified in [OMA-PoC-CP] the PoC Client:

i.
shall enter the 'U: has permission' state;

c.
for an On-demand Session if tb_seg_preload parameter is received and set to a non zero value in the SIP 200 (OK) response as specified in [OMA-PoC-CP] the PoC Client:

i.
shall perform actions specified in subclause B.6.2.5.9.1; or

d.
for a Pre-established Session, when sending a SIP REFER request, the PoC Client:

i.
shall start timer T11 (Media Burst Request); and

ii.
shall enter the 'U: pending MB_Request' state.

When the PoC Client is rejoining an ongoing PoC Session as described in [OMA-PoC-CP] or in the subclause B.6.2.4B the PoC Client:

1.
shall enter the 'U: has no permission state'.

B.6.2.5.1.2
PoC Session established – terminating PoC User

When a PoC Session is established the terminating PoC Client:

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

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

NOTE:
From a PoC Client perspective the PoC Session is established when the PoC Client sends the SIP 200 (OK) response or the MBCP Media Burst Acknowledgement message after reception of the MBCP Connect message.

B.6.2.5.1.3
Connecting to a Media-floor Control Entity during an ongoing PoC Session

When the PoC Client is connected to a Media-floor Control Entity during a PoC Session as specified in [OMA-PoC-CP] the PoC Client:

1.
shall enter the 'U: has no permission' state.

B.6.2.5.2
State: 'U: has no permission'

B.6.2.5.2.0
General

The 'U: has no permission' state is a stable state and the PoC Client uses this state when the PoC Client is not sending Media or is not waiting for a MBCP message response.

In this state the PoC Client can receive RTP Media packets and MBCP Media Burst Control messages.

The T22 (Still-alive) timer can be running in this state.

B.6.2.5.2.1
Receive MBCP Media Burst Idle message (R: MB_Idle)

Upon receiving MBCP Media Burst Idle message the PoC Client:

1.
may provide Media Burst idle notification to the PoC User, if it has not 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.

B.6.2.5.2.2
Receive MBCP Media Burst Taken message (R: MB_Taken)

Upon receiving of the MBCP Media Burst Taken message the PoC Client:

1.
shall send a MBCP Media Burst Acknowledgement message if the MBCP Media Burst Taken message expects an acknowledgement reply;

2.
shall provide a Media Burst taken notification to the PoC User;

3.
should start the optional timer T13 (end of RTP Media) for the Active PoC Session if Continuous Media is bound to the Media-floor Control Entity;

4.
shall cache the association with this Media-floor Control Entity and the Media-floor Control Entity handling the Media Streaming Control Media Type with the same URL as received as the Sender Identity in this messag if a RTSP URL is included in the message and if the PoC Client supports Media Streaming Control procedures; and

NOTE:
The address to the external Media is received in the MIME SDP body when the Media Type Media Streaming Control was negotiated. 

7.
shall remain in the 'U: has no permission' state.

B.6.2.5.2.3
Receive RTP Media packets (R: Media)

 Upon receiving RTP Media packets the PoC Client:

1.
shall render the Media;

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

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

B.6.2.5.2.4
Send MBCP Media Burst Request message (S: MB_Request)

Upon receiving an indication from the PoC User to request permission to send Media and if timer T12 (Retry after) is not running and if removing a Media-floor Control Entity or changing the Media-floor Control Entity bindings or disconnecting from an existing Media Type is not initiated by the PoC Client the PoC Client:

1.
shall send the MBCP Media Burst Request message toward the PoC Server; The MBCP Media Burst Request message:

a.
may include a Requested Duration time.

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

3.
shall start timer T11 (Media Burst Request); and

4.
shall stop the T22 (Still-alive) timer if running.

5.
If Local Granted Mode is not used or not supported the PoC Client:

a.
shall enter the 'U: pending MB_Request' state.

6.
If Local Granted Mode is supported and used and if only PoC Speech is bound to the Media-floor Control Entity the PoC Client:

a.
shall provide Media Burst granted notification to the PoC User;

b.
may start sending RTP Media packets when receiving Media from the PoC User; and

c.
shall enter the 'U: Local Grant' state.

B.6.2.5.2.5
T13 (end of RTP Media) timer fired

On firing of T13 (end of RTP Media) timer, the PoC Client:

1.
may provide Media Burst idle notification to the PoC User; and

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

B.6.2.5.2.6
Receiving a MSRP SEND request (R: MSRP SEND)

Upon receiving an MSRP SEND request the PoC Client:

1.
shall generate and send a MSRP 200 (OK) response according to rules and procedures of [OMA-PoC-IM];

2.
may render the received content of the MSRP SEND request for the PoC User; and

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

B.6.2.5.2.7
Sending the MBCP Still-alive message (S: Still-alive)

If the PoC Client negotiated in the establishment of the PoC Session the use of Still-alive procedure the PoC Client:

1.
shall send a MBCP Still-alive message to the PoC Server;

2.
shall start the T22 (Still-alive) timer; and

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

B.6.2.5.2.8
T22 (Still-alive) timer fired

On firing of the T22 (Still-alive) timer the PoC Client:

1.
shall send a MBCP Still-alive message to the PoC Server;

2.
shall start the timer T22 (Still-alive); and

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

A.6.2.5.2.9
T22 (Still-alive) timer fired N times

On the Nth firing of the T22 (Still-alive) timer the PoC Client:

1.
shall leave the PoC Session as described in [OMA-PoC-CP] "PoC Client releases a PoC Session"; and

2.
shall enter the 'Releasing' state.

A.6.2.5.2.10
Receiving a MBCP Still-alive Acknowledgment message (R: Still-alive ACK)

Upon receiving the MBCP Still-alive Acknowledgment the PoC Client:

1.
shall restart the T22 (Still-alive) timer; and

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

B.6.2.5.3
State: 'U: pending MB_Request'

B.6.2.5.4.0
General

The 'U: pending MB_Request' state is a transition state, and the PoC Client uses this state when the PoC Client is waiting for response to a MBCP Media Burst Request message.

In this state the PoC Client can receive RTP Media packets, the MSRP SEND messages and MBCP Media Burst Control messages.

Timer T11 (Media Burst Request) is running in this state.

If the PoC Client supports Media buffering capability the PoC Client can be buffering Media in this state.

This state is not used for Media buffering in the case that Limited Segment Media Buffering is used.

B.6.2.5.3.1
Receive MBCP Media Burst Granted message (R: MB_Granted)

Upon receiving a MBCP Media Burst Granted message from the PoC Server, the PoC Client:

1.
shall provide Media Burst granted notification to the PoC User if not already done;

NOTE 1:
Providing the Media Burst granted notification to the PoC User prior to receiving the MBCP Media Burst Granted message is an implementation option.

2.
may provide information about the T2-timer value to the PoC User;

3.
may provide notification of the number of Participants connected to the Media-floor Control Entity, receiving the Media Burst in the PoC Session, to the PoC User, if included in the message;

4.
shall stop timer T11 (Media Burst Request);

5.
If MBCP Media Burst Granted message contains Alert-Margin parameter the PoC Client:

a.
may set the initial value of timer T17 (Revocation Alert) by calculating T2-timer minus Alert-Margin and start the timer T17 (Revocation Alert); and

b.
may start to display the T17 (Revocation Alert) timer, when the value of Alert Margin is zero; and

NOTE 2:
Advanced Revocation Alert is not valid when only Discrete Media is bound to the Media-floor.

6.
shall enter the 'U: has permission' state.

B.6.2.5.3.2
Receive MBCP Media Burst Taken message (R: MB_Taken)

Upon receiving a MBCP Media Burst Taken message from the PoC Server, the PoC Client:

1.
shall send a MBCP Media Burst Acknowledgement message if the MBCP Media Burst Taken message expects an acknowledgement reply;

2.
shall provide a Media Burst taken notification to the PoC User;

3.
shall stop timer T11 (Media Burst Request);

4.
should start the optional timer T13 (end of RTP Media) if Continuous Media is bound to the Media-floor Control Entity; and

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

B.6.2.5.3.3
Receive MBCP Media Burst Deny message (R: MB_Deny)

Upon receiving a MBCP Media Burst Deny message from the PoC Server, the PoC Client:

1.
shall provide Media Burst deny notification to the PoC User;

2.
may display the Media Burst deny reason to the PoC User, if it is included in the message;

3.
shall stop timer T11 (Media Burst Request); and

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

B.6.2.5.3.4
T11 (Media Burst request) timer fired

On firing of timer T11 (Media Burst Request), the PoC Client:

1.
shall send a MBCP Media Burst Request message towards the PoC Server;

2.
shall restart timer T11 (Media Burst Request); and

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

B.6.2.5.3.5
T11 (Media Burst request) timer fired N times

On the Nth firing of timer T11 (Media Burst Request), the PoC Client:

1.
may provide a Media Burst request timeout notification to the PoC User; and

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

B.6.2.5.3.6
Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets the PoC Client:

1.
shall render the Media;

2.
shall stop timer T11 (Media Burst Request);

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

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

B.6.2.5.3.7
Send MBCP Media Burst Release message (S: MB_Release)

Upon receiving an indication from the PoC User to release permission to send Media, the PoC Client:

1.
shall send a MBCP Media Burst Release message towards the PoC Server. The MBCP Media Burst Release message:

a.
shall set the sequence number ignore field to 1, because no RTP Media packets were sent;

2.
shall start timer T10 (Media Burst Release);

3.
shall stop timer T11 (Media Burst Request); and

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

B.6.2.5.3.8
Receiving a MSRP SEND request (R: MSRP SEND)

Upon receiving MSRP SEND request the PoC Client:

1.
shall generate and send a MSRP 200 (OK) response according to rules and procedures of [OMA-PoC-IM];

2.
may render the received content of the MSRP SEND request to the PoC User;

3.
shall stop timer T11 (Media Burst Request); and

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

B.6.2.5.4
State: 'U: has permission'

B.6.2.5.4.0
General

The 'U: has permission' state is a stable state and the PoC Client uses this state when the PoC Client is permitted to send Media. In this state the PoC Client is allowed to send RTP Media packets, MSRP SEND requests and RTSP commands and can receive MBCP Media Burst Control messages.

In this state, the PoC Client can release permission to send a Media Burst anytime, even before sending any Media.

The PoC Client can have already buffered Media when it enters this state.

If the PoC Client entered this state from the 'U: Permission to send limited segment' state the PoC Client can have already transmitted some RTP Media packets for this Media Burst.

B.6.2.5.4.1
Send RTP Media packets (S: Media)

Upon receiving encoded voice from the PoC User or if encoded voice is already buffered, the PoC Client:

1.
shall create and send an RTP Media packet toward the PoC Server. The RTP Media packet shall include:

a.
the SSRC of the PoC Client; and

b.
other Media packets and payload attributes as defined in [RFC3550]; and

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

B.6.2.5.4.2
Send MBCP Media Burst Release message (S: MB_Release)

Upon receiving an indication from the PoC User to release permission to send Media, the PoC Client:

1. shall send a MBCP Media Burst Release message towards the PoC Server. The MBCP Media Burst 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 Continuous Media is bound to the Media-floor Control Entity; and

NOTE:
The PoC Client is expected to provide the sequence number in all cases when the PoC Client knows the sequence number of the RTP Media packets in the case Continuous Media is bound to the Media-floor Control Entity.

b.
shall set the sequence number ignore field to 1, if no Media were sent or if the PoC Client is not capable of providing the correct sequence number or if only Continuous Media is bound to the Media-floor Control Entity;

2.
shall stop timer T17 (Revocation Alert), if timer T17 is running;

3.
shall start timer T10 (Media Burst Release); and

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

B.6.2.5.4.3
Receive MBCP Media Burst Revoke message (R: MB_Revoke)

Upon receiving a MBCP Media Burst Revoke message from the PoC Server, the PoC Client:

1.
shall inform the PoC User that the permission to send a Media Burst is being revoked;

2.
may give information to the PoC User about the reason for revoking the permission to send a Media Burst received in the reason code field;

3.
may inform the PoC User of the retry after time, if a retry after time is contained in the MBCP Media Burst Revoke message;

4.
shall stop receiving and encoding PoC User's Media;

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

NOTE 2:
MSRP chunk can be aborted according to rules and procedures of [RFC4975], if chunk is being sent.

5.
shall stop timer T17 (Revocation Alert), if timer T17 is running;

6.
should start the optional timer T12 (PoC Client retry-after), if a retry after time is contained in the MBCP Media Burst Revoke message;

NOTE 3: 
The PoC Client does not take any action when T12 expires, but when T12 is running, the PoC Client does not send a MBCP Media Burst Request message.

7.
if the reason code is 'Media Burst too long' or 'Media-floor occupied too long' 'Other reason', or 'Media Burst pre-empted', the PoC Client shall enter the 'U: pending MB_Revoke' state; and

8.
if the reason code is 'Only one PoC User', 'No resources available' or 'No permission to send a Media Burst', the PoC Client:

should discard any remaining buffered RTP Media packets or MSRP SEND requests; and

should perform the action in subclause B.6.2.5.6.5.

B.6.2.5.4.4
T17 (Revocation Alert) timer expiry 

Upon expiry of the timer T17 (Revocation Alert) in case the value of Alert Margin is non-zero, the PoC Client:

1.
may alert the PoC User that the maximum-transmit time is almost reached.

NOTE:
Upon firing of the T17 (Revocation Alert) timer in case the value of Alert Margin is zero, the PoC Client can send a MBCP Media Burst Release message towards the PoC Server as specified in subclause B.6.2.5.4.2.

B.6.2.5.4.5
Sending a MSRP SEND request (S: MSRP SEND)

When the state is permitted and Discrete Media is available for transfer, the PoC Client:

1.
shall generate and send a MSRP SEND request according to rules and procedures of [OMA-PoC-IM];

2.
shall include the encoded Discrete Media as specified in [OMA-PoC-IM];

3.
shall send the MSRP SEND request according to rules and procedures of [OMA-PoC-IM]; and

4.
shall remain in the 'U: has permission' state.

B.6.2.5.4.6
Sending a RTSP command (S: RTSP command)

When a RTSP command (i.e. a RTSP PLAY command or a RTSP PAUSE command) is available for transfer, the PoC Client:

NOTE:
The subclause B.7.14 describes the procedures for the RTSP DESCRIBE command, the RTSP SETUP command and the RTSP TEARDOWN command.

1.
shall generate and send a RTSP command according to rules and procedures of [RFC];

2.
shall send the RTSP command according to rules and procedures of [RFC2326] and [RFC2326bis]; and

3.
shall remain in the 'U: has permission' state.

B.6.2.5.5
State: 'U: pending MB_Release'

B.6.2.4.5.0
General

The 'U: pending MB_Release' state is a transition state and the PoC Client uses this state when the PoC Client is waiting for response to a MBCP Media Burst Release message.

In this state the PoC Client can receive MBCP Media Burst Control messages, MSRP SEND requests and RTP Media packets.

Timer T10 (Media Burst release) is running and the optional timer T12 (PoC Client retry-after) can be running in this state.

B.6.2.5.5.1
T10 (Media Burst release) timer fired

On firing of timer T10 (Media Burst Release), the PoC Client:

1.
shall send a MBCP Media Burst Release message towards the PoC Server. The MBCP Media Burst Release message:

a.
shall include the SSRC of the PoC Client;

b.
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 PoC Client is expected to provide the sequence number in all cases when the PoC Client knows the sequence number of the RTP Media packets.

c.
shall set the sequence number ignore field to 1, if no RTP Media packets were sent or if the PoC Client is not capable of providing the correct sequence number or if only Discrete Media is bound to the Media-floor Control Entity;

2.
shall restart timer T10 (Media Burst Release); and

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

B.6.2.5.5.2
T10 (Media Burst release) timer fired N times

On the N:th firing of timer T10 (Media Burst Release), the PoC Client:

1.
shall enter the 'U: has no permission' state.

B.6.2.5.5.3
Receive MBCP Media Burst Idle (R: MB_Idle)

Upon receiving a MBCP Media Burst Idle message the PoC Client:

1.
shall provide Media Burst idle notification to the PoC User;

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

3.
shall stop timer T10 (Media Burst Release); and

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

B.6.2.5.5.4
Receive MBCP Media Burst Taken message (R: MB_Taken)

Upon receiving a MBCP Media Burst Taken message the PoC Client:

1.
shall send a MBCP Media Burst Acknowledgement message if the MBCP Media Burst Taken expects an acknowledgement reply;

2.
shall provide Media Burst taken notification to the PoC User;

3.
should start the optional timer T13 (end of RTP Media) if Continuous Media is bound to the Media-floor Control Entity;

4.
shall stop the optional timer T12 (PoC Client retry-after) if it is running;

5.
shall stop timer T10 (Media Burst Release); and

6.
shall enter the 'U: has no permission' state.

B.6.2.5.5.5
Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets the PoC Client:

1.
shall render the Media;

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

3.
shall stop timer T10 (Media Burst Release); and

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

B.6.2.5.5.6
Receive MBCP Media Burst Revoke message (R: MB_Revoke)

Upon receiving a MBCP Media Burst Revoke message from the PoC Server, the PoC Client:

1.
may give information to the PoC User that permission to send a Media Burst is being revoked, if a retry after time is contained in the MBCP Media Burst Revoke message;

2.
may inform the PoC User of the reason contained in the reason code field received in the MBCP Media Burst Revoke message;

3.
may inform the PoC User of the retry after time, if a retry after time is contained in the MBCP Media Burst Revoke message;

4.
should start the optional timer T12 (PoC Client retry-after), if a retry after time is contained in the MBCP Media Burst Revoke message; and

NOTE:
The PoC Client does not take any action when T12 expires, but when T12 is running, the PoC Client shall not send a MBCP Media Burst Request message.

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

B.6.2.5.6
State: 'U: pending MB_Revoke'

B.6.2.5.6.0
General

The 'U: pending MB_Revoke' state is a transition state and the PoC Client uses this state when the PoC Client has received a MBCP Media Burst Revoke message and is waiting for any remaining buffered RTP Media packets or any remaining chunks of MSRP SEND requests to be sent.

In this state the PoC Client is sending RTP Media packets, MSRP SEND requests and can receive MBCP Media Burst Control messages.

B.6.2.5.6.1
Send RTP Media (S: Media)

If the PoC Client has PoC User's encoded Media remaining in the buffer, the PoC Client:

1.
should create and send an RTP Media packet toward the PoC Server. The RTP Media packet shall include:

a.
the SSRC of the PoC Client; and

b.
other Media and payload attributes as defined in [RFC3550].

2.
if the sent RTP Media packet has not been the last packet from the PoC Client's buffer, the PoC Client shall remain in the 'U: pending MB_Revoke' state; and

3.
if the sent RTP Media packet has been the last packet from the PoC Client's buffer, the PoC Client shall perform the action in subclause B.6.2.5.6.5.

B.6.2.5.6.2
Receive MBCP Media Burst Idle message (R: MB_Idle)

Upon receiving a MBCP Media Burst Idle message the PoC Client:

1.
shall stop sending RTP Media packets or MSRP SEND requests;

2.
shall provide Media Burst idle notification to the PoC User; and

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

B.6.2.5.6.3
Receive MBCP Media Burst Taken message (R: MB_Taken)

Upon receiving a MBCP Media Burst Taken message the PoC Client:

1.
shall send a MBCP Media Burst Acknowledgement message if the MBCP Media Burst Taken expects an acknowledgement reply;

2.
shall stop sending RTP Media packets or MSRP SEND requests;

3.
shall provide a Media Burst taken notification to the PoC User;

4.
should start the optional timer T13 (end of RTP Media) if Continuous Media is bound to the Media-floor Control Entity; and

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

B.6.2.5.6.4
Receive RTP Media (R: Media)

Upon receiving RTP Media packets the PoC Client:

1.
shall stop sending RTP Media packets or MSRP SEND requests;

2.
shall render the Media;

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

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

B.6.2.5.6.5
Send MBCP Media Burst Release message (S: MB_Release)

When releasing the permission to send Media the PoC Client:

1.
shall send a MBCP Media Burst Release message towards the PoC Server. The MBCP Media Burst Release message:

a.
shall include the SSRC of the PoC Client; and

b.
should include the sequence number of the last RTP Media packet that was sent.

NOTE:
The PoC Client is expected to provide the sequence number in all cases where the PoC Client knows the sequence number that is being put into the RTP Media packets.

c.
shall set the sequence number validity ignore field to 1, if the PoC Client is not providing the correct sequence number or if only Discrete Media is bound to the Media-floor Control Entity.

2.
shall start timer T10 (Media Burst Release); and

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

B.6.2.5.6.6
Receiving a MSRP SEND request (R: MSRP SEND)

Upon receiving an MSRP SEND request the PoC Client:

1.
shall generate and send a MSRP 200 (OK) response according to rules and procedures of [OMA-PoC-IM];

2.
may render the received content of the MSRP SEND request for the PoC User; and

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

B.6.2.5.7
State: Any state

B.6.2.5.7.0
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.

B.6.2.5.7.1
Receive MBCP Disconnect message (R: Disconnect)

Upon receiving a MBCP Disconnect message from the PoC Server in any state, the PoC Client:

1.
shall update the status information of the PoC Session to indicate that the PoC Session within the Pre-established Session is released and the User Plane association between the PoC Session and the Pre-established Session is removed in the PoC Server performing the Participating Function;

NOTE:
MBCP Media Burst Acknowledge message is sent in the subclause B.6.2.6.

2.
shall stop sending MBCP messages, MSRP requests and RTP Media packets towards the PoC Server;

3.
shall interact with the Control Plane according to the reference [OMA-PoC-CP]; and

4.
shall enter the 'Releasing' state.

B.6.2.5.7.2
Receive PoC Session release – 1 (R: PoC Session release - 1)

Upon receiving a PoC Session release stage 1 request from the Control Plane when the PoC Session is going to be released or when the PoC Client is leaving the PoC Session or when the PoC Client disconnects from the Media-floor Control Entity or when the Media-floor Control Entity is removed from the PoC Session, the PoC Client:

1.
shall stop sending MBCP messages, MSRP requests and RTP Media packets towards the PoC Server; and

2.
shall enter the 'Releasing' state.

B.6.2.5.8
State: 'Releasing'

B.6.2.5.8.0
General

The 'Releasing' state is a transition state. The PoC Client uses this state while waiting for Control Plane to finalize the disconnection of a PoC Session.

B.6.2.5.8.1
Receive PoC Session release – 2 (R: PoC Session release - 2)

Upon receiving a PoC Session release stage 2 request from the Control Plane when the PoC Session is going to be released or when the PoC Client is leaving the PoC Session or when the PoC Client disconnects from the Media-floor Control Entity or when the Media-floor Control Entity is removed from the PoC Session, the PoC Client:

1.
shall release all resources including any running timers associated with the PoC Session; and

2.
shall enter the 'Start-stop' state and terminate the 'PoC Session control state machine – basic' or terminate the 'PoC Session control state machine – queuing' state machine if queuing is used.

NOTE:
If this was a PoC Session using a Pre-established Session, the PoC Client maintains the Pre-established Session.

B.6.2.5.9
State: 'U: Permission to send limited segment'

B.6.2.5.9.0
General

The 'U: Permission to send limited segment' state is a stable state. This state is optional and only supported if the PoC Client supports Limited Segment Media Buffer preload capability. The PoC Client will have already buffered Media when entering this state.

The PoC Client uses this state when the PoC Client is permitted to send a limited segment of Media contained in the PoC Clients Media buffer. In this state the PoC Client is allowed to send a limited number of RTP Media packets based on the value of the tb_seg_preload parameter received in the SIP 200 (OK) response and can receive MBCP Media Burst Control messages.

Once the PoC Client has completed sending the limited number of RTP Media packets the PoC Client shall wait for a MBCP Media Burst Granted message from the PoC Server before sending further RTP Media packets.

NOTE:
While the PoC Client is waiting for the MBCP Media Burst Granted message, after the PoC Client has completed sending the limited number of RTP Media packets, the PoC Client buffers any encoded Media from the PoC User for later sending.

B.6.2.5.9.1
Enter State U: Permission to send limited segment

When entering this state the PoC Client:

1.
shall start timer T21 (Limited Media Segment) ; and

2.
shall enter the 'U: Permission to send limited segment' state.

B.6.2.5.9.2
Send RTP Media packets (S: Media)

Upon entering this state, provided that the limited Media segment as indicated by the tb_seg_preload parameter received in the SIP 200 “OK” has not been exceeded, when receiving encoded Media from the PoC User or when buffered Media is available, the PoC Client:

1.
shall create and send an RTP Media packet toward the PoC Server. The RTP Media packet shall include:

a.
the SSRC of the PoC Client; and

b.
other Media packets and payload attributes as defined in subclause B.7.2; and

2.
shall remain in the 'U: Permission to send limited segment' state.

B.6.2.5.9.3
Receive MBCP Media Burst Revoke message (R: MB_Revoke)

Upon receiving a MBCP Media Burst Revoke message from the PoC Server, the PoC Client:

1.
shall inform the PoC User that the permission to send a Media Burst is being revoked;

2.
may give information to the PoC User about the reason for revoking the permission to send a Media Burst received in the reason code field;

3.
may inform the PoC User of the retry after time, if a retry after time is contained in the MBCP Media Burst Revoke message;

4.
shall stop receiving and encoding PoC User's Media;

5.
should start the optional timer T12 (PoC Client retry-after), if a retry after time is contained in the MBCP Media Burst Revoke message;

NOTE:
The PoC Client does not take any action when T12 expires, but when T12 is running, the PoC Client does not send a MBCP Media Burst Request message.

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

7.
if the reason code is 'Only one PoC User', 'No resources available' or 'No permission to send a Media Burst', the PoC Client:

a.
should discard any remaining buffered Media; and

b.
should perform the action in subclause  6.2.5.6.5.

B.6.2.5.9.4
Receive MBCP Media Burst Granted message (R: MB_Granted)

Upon receiving a MBCP Media Burst Granted message from the PoC Server, the PoC Client:

1.
shall provide Media Burst granted notification to the PoC User if it has not already done so;

NOTE:
Providing the Media Burst granted notification to the PoC User prior to receiving the MBCP Media Burst Granted message is an implementation option.

2.
may provide information about the T2-timer to the PoC User;

3.
may provide notification of the number of Participants connected to the Media-floor Control Entity, receiving the Media Burst in the PoC Session, to the PoC User, if included in the message;

4.
if MBCP Media Burst Granted message contains Alert-Margin parameter the PoC Client:

a.
may set the initial value of timer T17 (Revocation Alert) by calculating T2-timer minus Alert-Margin and start the timer T17 (Revocation Alert); and

b.
may start to display the T17 (Revocation Alert) timer, when the value of Alert Margin is zero; and

5.
shall enter the 'U: has permission' state.

B.6.2.5.9.5
T21 (Limited Media Segment) timer fired

On firing of timer T21 (Limited Media Segment), the PoC Client:

1.
shall send a MBCP Media Burst Request message towards the PoC Server;

2.
shall restart timer T21 (Limited Media Segment Burst ); and

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

B.6.2.5.9.6
T21 (Limited Media Segment) timer fired M times

On the M: th firing of timer T21 (Limited Media Segment), the PoC Client:

1.
may provide a Media Burst request timeout notification to the PoC User; and

NOTE:
The PoC Client can discard buffered Media.

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

B.6.2.5.9.7
Send MBCP Media Burst Release message (S: MB_Release)

Upon receiving an indication from the PoC User to release permission to send Media, the PoC Client:

1.
shall send a MBCP Media Burst Release message towards the PoC Server. The MBCP Media Burst Release message:

a.
shall set the sequence number ignore field to 1, (because no MBCP Media Burst Granted message was received;

NOTE:
The PoC Client can discard buffered Media.

2.
shall start timer T10 (Media Burst Release); and

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

B.6.2.5.10
State: 'U: Local Grant'

A.6.2.5.10.0
General

The 'U: Local Grant' state is a transition state, and the PoC Client uses this state when the PoC Client is waiting for response to a MBCP Media Burst Request message.

In this state the PoC Client can receive RTP Media packets and MBCP Media Burst Control messages.

Timer T11 (Media Burst Request) is running in this state.

B.6.2.5.10.1
Receive MBCP Media Burst Granted message (R: MB_Granted)

Upon receiving a MBCP Media Burst Granted message from the PoC Server, the PoC Client:

1.
may provide information about the T2-timer value to the PoC User;

2.
may provide notification of the number of Participants connected to the Media-floor Control Entity, receiving the Media Burst in the PoC Session, to the PoC User, if included in the message;

3.
shall stop timer T11 (Media Burst Request);

4.
if MBCP Media Burst Granted message contains Alert-Margin parameter the PoC Client:

a.
may set the initial value of timer T17 (Revocation Alert) by calculating T2-timer minus Alert-Margin and start the timer T17 (Revocation Alert); and

b.
may start to display the T17 (Revocation Alert) timer, when the value of Alert Margin is zero; and

5.
shall enter the 'U: has permission' state.

B.6.2.5.10.2
Receive MBCP Media Burst Taken message (R: MB_Taken)

Upon receiving a MBCP Media Burst Taken message from the PoC Server, the PoC Client:

1.
shall send a MBCP Media Burst Acknowledgement message if the MBCP Media Burst Taken message expects an acknowledgement reply;

2.
shall ignore encoded Media from the PoC User;

3.
shall provide a Media Burst taken notification to the PoC User;

4.
shall stop timer T11 (Media Burst Request);

5.
should start the optional timer T13 (end of RTP Media); and

6.
shall enter the 'U: has no permission' state.

B.6.2.5.10.3
Receive MBCP Media Burst Deny message (R: MB_Deny)

Upon receiving a MBCP Media Burst Deny message from the PoC Server, the PoC Client:

1.
shall ignore encoded voice from the PoC User;

2.
shall provide Media Burst deny notification to the PoC User;

3.
may display the Media Burst deny reason to the PoC User, if it is included in the message;

4.
shall stop timer T11 (Media Burst Request); and

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

B.6.2.5.10.4
T11 (Media Burst request) timer fired

On firing of timer T11 (Media Burst Request), the PoC Client:

1.
shall send a MBCP Media Burst Request message towards the PoC Server;

2.
shall restart timer T11 (Media Burst Request); and

3.
shall remain in the 'U: Local Grant' state.

B.6.2.5.10.5
T11 (Media Burst request) timer fired N times

On the Nth firing of timer T11 (Media Burst Request), the PoC Client:

1.
shall ignore encoded Media from the PoC User;

2.
may provide a Media Burst request timeout notification to the PoC User; and

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

B.6.2.5.10.6
Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets the PoC Client:

1.
shall ignore encoded voice from the PoC User;

2.
shall provide Media Burst deny notification to the PoC User;

3.
shall render the Media;

4.
shall stop timer T11 (Media Burst Request);

5.
should start the optional timer T13 (end of RTP Media); and

6.
shall enter the 'U: has no permission' state.

B.6.2.5.10.7
Send MBCP Media Burst Release message (S: MB_Release)

Upon receiving an indication from the PoC User to release permission to send Media, the PoC Client:

1.
shall send a MBCP Media Burst Release message towards the PoC Server. The MBCP Media Burst 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 PoC Client is expected to provide the sequence number in all cases when the PoC Client 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 or if the PoC Client is not capable of providing the correct sequence number.

2.
shall start timer T10 (Media Burst Release); and

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

B.6.2.5.10.8
Send RTP Media packets (S: Media)

Upon receiving encoded voice from the PoC User, the PoC Client:

1.
shall create and send an RTP Media packet toward the PoC Server. The RTP Media packet shall include:

a. the SSRC of the PoC Client; and

b.
other Media packets and payload attributes as defined in [RFC3550]; and

2.
shall remain in the 'U: Local Grant' state.

B.6.2.6
PoC Session control state diagram – Pre-established Session
Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.2.6.
B.6.2.7
PoC Session control state diagram – Pre-established Session
Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.2.7.
B.6.2.8
PoC Session control state diagram – Pre-established Session
Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.2.8.
B.6.2.9
PoC Session control state diagram – queuing

B.6.2.9.0
General

NOTE:
When the PoC Client negotiates the Talk Burst Control Protocol as specified in [OMA-PoC-1-UP] instead of the Media Burst Control Protocol, the PoC Client acts as specified in [OMA-PoC-1-UP].

If the PoC Client and PoC Server negotiate support of queuing for a PoC Session Media-floor Control Entity, the PoC Client shall support the state diagram and the state transitions specified in this subclause.

Figure 8
shows the state diagram for queued operation.
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Figure 8: PoC Session control state diagram – queuing

State details are explained in the following subclauses.

If a MBCP message a MSRP message, a MSRP response or an RTP Media packet arrives in any state and there is no procedure specified in the subclauses below the PoC Client shall discard the MBCP message, the MSRP message, the MSRP response or the RTP Media packet and shall remain in the current state.

NOTE:
A Badly Formatted RTP packet, RTCP message, MBCP message received in any state is ignored by the PoC Client and does not cause any change of the current state.

The 200 (OK) response to RTSP commands PLAY, PAUSE and TEARDOWN are handled outside the procedures in the following subclauses.

B.6.2.9.1
State: 'Start-stop'

In this state Media-floor Control Entity for queuing does not exist.

Do the actions specified in the subclause B.6.2.5.1.

B.6.2.9.2
State: 'U: has no permission'

B.6.2.9.2.0
General

Do the actions specified in the subclause B.6.2.5.2, but instead of subclause B.6.2.5.4 do subclause B.6.2.9.2.1.

B.6.2.9.2.1
Send MBCP Media Burst Request message (S: MB_Request)

Upon receiving an indication from the PoC User to request permission to send Media the PoC Client:

1.
if the PoC Client has a maxpriority = '00 - receive only' the PoC Client:

a.
shall provide an indication to the User that the PoC Client is in receive only mode; and

b.
shall remain in the 'U: has no permission' state; and

2.
otherwise the PoC Client:

a.
shall send the MBCP Media Burst Request message toward the PoC Server; The MBCP Media Burst Request message:

i.
may include the Media Burst request priority level; and

ii.
may include the Media Burst request timestamp.

b.
shall start T11 (Media Burst Request) timer; and

c.
shall enter the 'U: pending MB_Request' state.

B.6.2.9.3
State: 'U: pending MB_request'

B.6.2.9.3.0
General

The 'U: pending MB_Request' state is a transition state, and the PoC Client uses this state when the PoC Client is waiting for response to a MBCP Media Burst Request message.

In this state, the PoC Client can receive RTP Media packets, MSRP SEND requests and MBCP Media Burst Control messages.

Timer T11 (Media Burst Request) is running in this state.

B.6.2.9.3.1
Receive MBCP Media Burst Granted message (R: MB_Granted)

Do the actions specified in the subclause B.6.2.5.3.1.

B.6.2.9.3.2
Receive MBCP Media Burst Taken message (R: MB_Taken)

Upon receiving a MBCP Media Burst Taken message from the PoC Server, the PoC Client:

1.
shall send a MBCP Media Burst Acknowledgement message if the MBCP Media Burst Taken message expects an acknowledgement reply;

2.
shall provide Media Burst taken notification to the PoC User; and

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

B.6.2.9.3.3
Receive MBCP Media Burst Deny message (R: MB_Deny)

Do the actions specified in the subclause B.6.2.5.3.3.

B.6.2.9.3.4
T11 (Media Burst request) timer fired

On firing of timer T11 (Media Burst Request), the PoC Client:

1.
shall send a MBCP Media Burst Request message towards the PoC Server. The MBCP Media Burst Request message:

a.
may include the Media Burst request priority level; and

b.
may include the Media Burst Request Timestamp of the original Media Burst Request; and

2.
shall remain in the U: pending MB_Request' state.

B.6.2.9.3.5
T11 timer fired N times

Perform the actions specified in the subclause B.6.2.5.3.5.

B.6.2.9.3.6
Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets the PoC Client:

1.
shall render the Media; and

2.
shall remain in the 'U: pending MB_Request' state.

B.6.2.9.3.7
Receive MBCP Media Burst Request Queue Status message (R: MB_Queued)

Upon receiving a MBCP Media Burst Request Queue Status message from the PoC Server,

1.
if the message indicates that the request has been queued, the PoC Client:

a.
shall provide Media Burst request queued status response notification to the PoC User;

b.
may provide the queue position and priority (if available) to the PoC User;

c.
shall stop T11 (Media Burst Request) timer; and

d.
shall enter the 'U: queued' state; and

2.
if the message indicates that the request has not been queued the PoC Client:

a.
shall remain in the 'U: pending MB_Request' state.

B.6.2.9.3.8
Receiving a MSRP SEND request (R: MSRP SEND)

Upon receiving an MSRP SEND request the PoC Client:

1.
shall generate and send a MSRP 200 (OK) response according to rules and procedures of [OMA-PCPS-IM];

2.
may render the received content of the MSRP SEND request for the PoC User; and

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

B.6.2.9.4
State: 'U: has permission'

B.6.2.9.4.0
General

Do the actions specified in this subclause and the actions specified in the subclause B.6.2.5.4.

NOTE:
If the PoC Client was queued, the PoC Client can request a confirmation from the PoC User before start sending the Media. If confirmed, the Media sending starts otherwise the permission to send Media is released.

B.6.2.9.4.1
Receive MBCP Media Burst Granted message (R: MB_Granted)

Upon receiving a MBCP Media Burst Granted message from the PoC Server, the PoC Client:

1.
shall remain in the 'U: has permission' state.

B.6.2.9.5
State: 'U: pending MB_Release'

B.6.2.9.5.0
General

Do the actions specified in this subclause and the actions specified in the subclause B.6.2.5.5.

B.6.2.9.5.1
Receive MBCP Media Burst Granted message (R: MB_Granted)

Upon receiving a MBCP Media Burst Granted message from the PoC Server, the PoC Client:

1.
shall remain in the 'U: pending MB_Release' state.

B.6.2.9.6
State: 'U: pending MB_Revoke'

Do the actions specified in the subclause B.6.2.5.6.

B.6.2.9.7
State: 'U: Queued'

B.6.2.9.7.0
General

The 'U: queued' state is a stable state and the PoC Client uses this state when the PoC Client has received indication from the PoC Server that a request to send a Media Burst has been queued by the PoC Server, and is awaiting indication that a Media Burst has been granted. In this state, the PoC Client can receive RTP Media packets and can send and receive MBCP Media Burst Control messages.

B.6.2.9.7.1
Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets the PoC Client:

1.
shall render the Media;

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

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

B.6.2.9.7.2
Receive MBCP Media Burst Taken message (R: MB_Taken)

Upon receiving a MBCP Media Burst Taken message from the PoC Server, the PoC Client:

1.
shall provide Media Burst taken notification to the PoC User; and

2.
shall remain in the 'U: Queued' state.

B.6.2.9.7.3
Receive MBCP Media Burst Granted message (R: MB_Granted)

Upon receiving a MBCP Media Burst Granted message from the PoC Server, the PoC Client:

1.
shall provide Media Burst granted notification to the PoC User;

2.
may provide information about the stop talking timer value to the PoC User;

3.
may provide notification of the number of Participants, receiving the Media Burst, to the PoC User, if included in the message; and

4.
shall enter the 'U: has permission' state.

B.6.2.9.7.4
Receive MBCP Media Burst Deny message (R: MB_Deny)

Upon receiving a MBCP Media Burst Deny message from the PoC Server, the PoC Client:

1.
shall provide Media Burst deny notification to the PoC User;

2.
may display the Media Burst Deny reason, if it is included in the message; and

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

B.6.2.9.7.5
Send MBCP Media Burst Release message (S: MB_Release)

Upon receiving an indication to release the queued Media Burst request from the PoC User, the PoC Client:

1.
shall send a MBCP Media Burst Release message towards the PoC Server. The MBCP Media Burst Release message:

a.
shall include the sequence number ignore field set to 1.

2.
shall start timer T10 (Media Burst Release); and

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

B.6.2.9.7.6
Receive MBCP Media Burst Request Queue Status message (R: MB_Queued)

Upon receiving a MBCP Media Burst Request Queue Status message from the PoC Server, the PoC Client:

1.
if the message indicates that the request has been queued, the PoC Client:

a.
may provide the queue position and priority (if available) to the PoC User; and

2.
shall remain in the 'U: queued' state.

B.6.2.9.7.7
Receive MBCP Media Burst Idle message (R: MB_Idle)

Upon receiving a MBCP Media Burst Idle message from the PoC Server, the PoC Client:

1.
shall enter the 'U: has no permission' state.

B.6.2.9.8
State: Any state

B.6.2.9.8.0
General

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

B.6.2.9.8.1
Receive MBCP Disconnect message (R: Disconnect)

Do the actions specified in the subclause B.6.2.5.7.1.

B.6.2.9.8.2
Receive PoC Session release - 1 (R: PoC Session release - 1)

Do the actions specified in the subclause B.6.2.5.7.2.

B.6.2.9.9
State: Releasing

Do the actions specified in the subclause B.6.2.5.8.

B.6.2.9.10
State: 'U: Permission to send limited segment'

Do the actions specified in the subclause B.6.2.5.9.

B.6.2.10
PoC Client procedures for Media Stream not bound to Media-floor Control Entity

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.2.10.

B.6.3
Procedures at the PoC Server performing the Participating PoC Function

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.3.

B.6.4
Procedures at the PoC Server performing the Controlling PoC Function

B.6.4.1
General

The PoC Server shall support the procedures specified in subclause B.6.4.4.

The PoC Server shall support the procedures specified in subclause B.6.4.5.

The PoC Server may support the procedures specified in subclause B.6.4.6.

B.6.4.2
Controlling PoC Function procedures at PoC Session initialization

When a PoC Session is established a new instance of the PoC Server state machine for 'general Media Burst operation' is created for each agreed Media-floor Control Entity.

As each Participant and each agreed Media-floor Control Entity, is added to the PoC Session, new instances of the PoC Server state machine for 'basic Media Burst operation' to the PoC Client is created for each PoC Client and used Media-floor Control Entity.

The original initial SIP INVITE / SIP REFER request to establish a 1-1 PoC Session, an Ad-hoc PoC Group Session or a Pre-arranged PoC Group Session (regardless if the PoC Session is ongoing or not) is treated as an implicit Media Burst request for the Media-floor Control Entity, to which only PoC Speech is bound, and the PoC Server state machine for basic Media Burst operation to the PoC Client for that PoC Client behaves as if a MBCP Media Burst Request message has been received.

If the optional "queuing" feature is supported and has been negotiated for the Media-floor Control Entity, the PoC Server could queue the implicit Media Burst request for the Media-floor Control Entity.

The original initial SIP INVITE / REFER request to establish a Chat PoC Group Session or to rejoin an ongoing PoC Session (regardless of type of PoC Session) is not handled as an implicit Media Burst request message by the PoC Server.

The permission to send a Media Burst to the Inviting PoC Client due to implicit Media Burst request is applicable to both Confirmed Indication and Unconfirmed Indication for all kinds of Media Type. The implicit Media Burst request is applicable by default whenever PoC Speech is bound. The implicit Media Burst request for other Media Types can only be negotiated on the PoC Session set-up.

If tb_granted value set to 1 is included in the SIP 200 (OK) response as specified in [OMA-PCPS-CP] and if the PoC Server performing the Participating PoC Function does not stay on the Media path, the PoC Server does not send MBCP Media Burst Granted message corresponding to the implicit Media Burst request.

If the PoC Client has indicated support for Media buffering and the PoC Server has indicated to the PoC Client to buffer Media the PoC Server optionally can delay granting the permission to send a Media Burst up until a Confirmed Indication is received from the Participating PoC Function.

When the first Unconfirmed Indication is received from the Participating PoC Function the PoC Server optionally can give an early indication to send RTP Media packets for each used Media-floor Control Entity, to which PoC Speech is bound, to the Inviting PoC Client, see [OMA-PCPS-CP].

If an early indication to send RTP Media packets is given to the Inviting PoC Client, the PoC Client is granted the permission to send a Media Burst for each used Media-floor Control Entity, to which PoC Speech is bound and the PoC Server buffers RTP Media packets received from the PoC Client at least until the first Invited PoC User accepts the invitation or until the RTP Media packet buffer exceeds it maximum limit to store RTP Media packets. 

If Limited Segment Media Buffer Preload is used a two phase process is initiated; the first phase, called the preload phase, takes place before the Inviting PoC Client receives a MBCP Media Burst Grant message (which would typically be sent by the Controlling PoC Function when at least one Confirmed Indication has been received from a Participating PoC Function). During the preload phase the PoC Client sends an amount of RTP Media packets limited by the value of the SDP parameter MB_seg_Preload, see [OMA-PCPS-CP] and once the PoC Client has sent this limited amount of RTP Media packets, the PoC Client stops sending further RTP Media packets and instead buffers Media until the preload phase finishes. After the preload phase finishes the PoC Client will resume sending RTP Media packets.

NOTE 1:
The amount of RTP Media packets the PoC Server buffers is an implementation option.

If the PoC Server does not support or does not allow PoC Client Media buffering then when an early indication to send RTP Media packets is not given to the Inviting PoC Client the PoC Client is granted the permission to send a Media Burst for each used Media-floor Control Entity when the first Invited PoC Client accepts the Media.

Before the PoC Server sends the first Media Burst Control Protocol message in the PoC Session, the PoC Server has to assign itself a SSRC identifier to be included in the Media Burst Control Protocol messages and quality feedback messages if the PoC Server is supporting that option. A suitable algorithm to generate the SSRC identifier is described in [RFC3550].

The PoC Client and the PoC Server can negotiate the maximum priority level that the PoC Client is permitted to request in "tb_priority" as specified in [OMA-PCPS-CP]. The PoC Server queues the Media Burst Request and can pre-empt the current sender based on the negotiated maximum priority level that the PoC Client is permitted to request and the priority level included in the MBCP Media Burst Request.

NOTE 2:
The PoC Server policy determining the highest priority level, which can be offered and answered to a PoC User, is out of scope for this specification.

Based on negotiation during a PoC Session establishment or during the PoC Session as specified in [OMA-PCPS-CP] the Local Granted Mode can be used by the PoC Client for the Media-floor Control Entity to which PoC Speech is bound.

If Moderated PoC Session Media Burst Control is supported and used by the PoC Server the procedures specified in [OMA-PCPS-CP] applies with the clarifications in the subclause B.6.4.3B.

When Media stored in an External Media Content Server (EMCS) the PoC Server performing the Controlling PoC Function acts as a EMCS Retrieval function and retrieves Media from the EMCS as described in subclause B.6.4.3A.4.

B.6.4.3
Controlling PoC Function procedures at PoC Session release

When a PoC Client leaves a PoC Session, but the PoC Session remains ongoing with the other PoC Clients, the PoC Server follows a two-stage procedure.

1.
In the first stage, the PoC Server stops sending MSRP messages, MBCP messages and RTP Media packets to the PoC Client leaving the PoC Session and .the PoC Server discards MSRP messages, MBCP messages and RTP Media packets received from the PoC Client leaving the PoC Session.

2.
In the second stage, when the Control Plane has determined that the PoC Session with this PoC Client has been released, the corresponding instance of the PoC Server state machine for 'basic Media Burst operation' to the PoC Client is released.

The PoC Server state machine for basic Media Burst operation to the PoC Client will cause the PoC Client to be dropped from a PoC Session when the T23 (Still-alive) timer expires to many times.

When a PoC Session is released, the PoC Server follows a two-stage procedure.

1.
In the first stage, the PoC Server stops sending MSRP messages, MBCP messages and RTP Media packets to all PoC Clients in the PoC Session.

2.
In the second stage, when the Control Plane has determined that the PoC Session has been released, the corresponding instance of the PoC Server state machine for 'general Media Burst operation' or 'general MSRP request distribution' or both are also terminated, along with any PoC Server state machines for basic Media Burst operation to the PoC Clients in the PoC Session.

The PoC Server state machine for general Media Burst operation initiates the PoC Session release depending on the release policy specified in [OMA-PCPS-CP].

The state machines describing the procedures on the PoC Session release are described in subclauses B.6.4.4, B.6.4.5, B.6.4.6 and B.6.4.7.

B.6.4.3A
PoC Server procedures at PoC Session modification

B.6.4.3A.1
Controlling PoC Function procedures when adding a Media Type to a PoC Session

When a new Media-floor Control Entity, which has not been used by any PoC Client yet, is agreed for a PoC Client,

1.
a new instance of the PoC Server state machine for 'general Media Burst operation' for the PoC Session is created by PoC Server, and

2.
a new instance of the PoC Server state machine for basic Media Burst operation to the PoC Client for the PoC Client and the Media-floor Control Entity is created by PoC Server.

When a new Media-floor Control Entity, which is already used by other PoC Clients, is offered and accepted by a PoC Client, the PoC Server:

1.
creates a new instance of the PoC Server state machine for 'basic Media Burst operation to the PoC Client' for the PoC Client and the Media-floor Control Entity.

If a new Media Type is agreed, the PoC Server starts handling the Media Type.

B.6.4.3A.2 Controlling PoC Function procedures when disconnecting from a Media Type

If disconnecting from a Media Type is initiated by the PoC Server towards a PoC Client the PoC Server shall stop sending the Media Type towards the PoC Client.

If disconnecting from an existing Media Type is agreed for a PoC Client, the PoC Server releases the resources used by that Media Type towards the PoC Client.

When removing of the binding to a Media-floor Control Entity by a PoC Client is agreed, the PoC Server shall terminate the 'basic Media Burst operation to the PoC Clients' as specified in subclause B.6.4.5.

NOTE 1:
The removal of a binding to a Media-floor Control Entity is always initiated by the PoC Client and the procedure can be done in one step.

When the removal of an existing Media-floor Control Entity from the PoC Session is initiated by the PoC Server, the PoC Server:

NOTE 2:
The removal of a Media-floor Control Entity from the PoC Session is always initiated by one of the Participants in the PoC Session and results in that the PoC Server initiates the modification of the PoC Session as specified in [OMA-PCPS-CP] towards the other Participants in the PoC Server.

1.
shall stop distributing Media on that Media-floor Control Entity; and

2.
shall stop sending Media Burst Control messages associated with the Media-floor Control Entity.

When removing an existing Media-floor Control Entity from the PoC Session is agreed for a PoC Client, the PoC Server:

1.
shall terminate the PoC Server state machines for 'basic Media Burst operation to the PoC Clients' as specified in subclause 6.4.5; and

2.
shall terminate the PoC Server state machine for 'general Media Burst operation'.

B.6.4.3A.3 Controlling PoC Function procedures when connecting to a Media Type

If the Media-floor Control Entity was not previously used by the PoC Client, a new instance of the PoC Server state machine for basic Media Burst operation for the PoC Client and the Media-floor Control Entity is created by PoC Server.

If connecting to an existing Media Type is agreed for a PoC Client, the PoC Server can send and receive this Media Type to and from the PoC Client.

B.6.4.3A.4 Controlling PoC Function acting as the EMCS Retrieval function

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.4.3A.4.

B.6.4.4
PoC Server state transition diagram for general Media Burst operation

B.6.4.4.0
General

The PoC Server shall support the state diagram and the state transitions specified in this subclause when Continuous Media or Discrete Media or both are bound to a Media-floor Control Entity.

NOTE 1:
The sending or receiving of reports related to Discrete Media are described in subclauses B.7.12 and B.7.13.

NOTE 2:
The optional MBCP features "queuing" and "tb_priority" are specified in [OMA-PCPS-CP].

NOTE 3:
The RTSP DESCRIBE command, the RTSP SETUP command and the RTSP TEAR down command are described in clause 7.

Figure 12 shows the general Media Burst operation states (G states) and the state transition diagram.
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Figure 12: PoC Server state transition diagram for general Media Burst operation

The PoC Server shall keep one instance of the general Media Burst operation state machine per PoC Session.

State details are explained in the following subclauses.

If a MBCP message, a MSRP message or an RTP Media packet arrives in any state and there is no procedure specified for it in the subclauses below the PoC Server shall discard the MBCP message, the MSRP message or the RTP Media packet and shall remain in the current state.

When the PoC Server negotiates with the PoC Client the Talk Burst Control Protocol as specified in [OMA-PoC-1-UP] instead of the Media Burst Control Protocol, the PoC Server:

1.
shall handle the TBCP message received from the PoC Client as the MBCP message of the same subtype; and

2.
shall generate and send towards the PoC Client in the subclauses below the TBCP message instead of the MBCP message as follows:

a.
the TBCP message of the same subtype is generated; and

b.
the TBCP message fields with the same content are included into the TBCP message.

B.6.4.4.1
State 'Start-stop

B.6.4.4.1.0
General

In this state, the Media-floor Control Entity does not exist.

B.6.4.4.1.1
PoC Session initialization

When a PoC Session is initiated as specified in [OMA-PCPS-CP] and in case of Confirmed Indication and at least one Invited PoC Client has accepted the invitation, the PoC Server:

NOTE:
In case of Unconfirmed Indication the PoC Server does not wait for an acceptance from an Invited PoC Client.

1.
shall create an instance of the general Media Burst operation state machine;

2.
shall wait for the PoC Server state machine transition diagram for normal Media Burst operation to the PoC Client to be initialized before continuing the following steps;

3.
shall when the PoC Server state machine transition diagram for normal Media Burst operation to the PoC Client is initialized:

a.
perform the actions specified in subclause B.6.4.4.2.2 if SDP parameter tb_granted set to 0 as specified in [OMA-PCPS-CP] or is not included and if the PoC Server is granting an Implicit Media Burst Request at PoC Session establishment;

b.
perform the actions specified in the subclause B.6.4.4.3.1, if SDP parameter tb_granted set to 1 is negotiated as specified in [OMA-PCPS-CP]; or

c.
otherwise, perform the actions specified in the subclause B.6.4.4.2.1.

B.6.4.4.1.2
Media-floor Control Entity initiated

When the Control Plane [OMA-PCPS-CP] has negotiated a Media-floor Control Entity during an on-going PoC Session the PoC Server:

1.
shall create one instance of the ' PoC Server state transition diagram for general Media Burst operation 'state machine; and

2.
shall wait for the PoC Server state machine transition diagram for normal Media Burst operation to the PoC Client to be initialized before continuing the following steps.

When the PoC Server state machine transition diagram for normal Media Burst operation to the PoC Client is initiated the PoC Server:

1.
shall perform the actions in subclause B.6.4.4.2.1.

B.6.4.4.2
State 'G: MB_Idle'

B.6.4.4.2.0
General

The 'G: MB_Idle' state is a stable state. The PoC Server is in this state when no PoC User currently has permission to send a Media.

The timer T4 (Inactivity) and the timer T7 (MB_Idle) can be running when the PoC Server is in this state.

NOTE:
During the initialization of the PoC Session Control Plane timers supervise the general state machine.

B.6.4.4.2.1
Enter state 'G: MB_Idle'

When entering this state from any state except the 'Null state' and if no Participant negotiated "queuing" or "tb_priority", the PoC Server:

1.
shall send the MBCP Media Burst Idle message to all PoC Clients unless otherwise specified in the User specific state machine in subclause B.6.4.5;

2.
shall start T7 (MB_Idle) timer;

3.
shall start the T4 (Inactivity timer); and

4.
shall set the general state to 'G: MB_Idle' state.

When entering this state from any state except the 'Null state' and if a Participant negotiated "queuing" or "tb_priority" the PoC Server checks the Media Burst request queue.

1.
if the Media Burst request queue is empty the PoC Server 

a.
shall send the MBCP Media Burst Idle message to all PoC Clients unless otherwise specified in the User specific state machine in subclause B.6.4.5;

b.
shall start T7 (MB_Idle) timer;

c.
shall start the T4 (Inactivity timer); and

d.
shall set the general state to 'G: MB_Idle' state;

2.
if the Media Burst request queue is not empty the PoC Server:

a.
shall perform actions in subclause B.6.4.4.2.5.

B.6.4.4.2.2
Receive MBCP Media Burst Request message (R: MB_Request)

Upon receiving a MBCP Media Burst Request message (from a PoC Client that is permitted to make a request) the PoC Server: 

1.
shall reject the request if one of the following conditions are fullfilled:

a.
if there is only one Participant in the PoC Session;

b.
if the negotiated maximum priority level that the PoC Client is permitted to request is receive only;

c.
if only one Participant is connected to this Media-floor Control Entity;

d.
if the Requested Duration in the MBCP Media Burst Request message exceeds the permitted maximum value and the originator is prohibited to request an exceeding Requested Duration by the local policy in the PoC Server, and the PoC Server chooses to send a MBCP Media Burst Deny message, or

e.
if this Media-floor Control Entity is a Media-floor Control Entity used for sending Continuous Media or Discrete Media bound to this Media-floor Control Entity towards PoC Clients in the PoC Session as described in the subclause B.6.4.7.

2.
if there is only one Participant in the PoC Session or if only one Participant is connected to this Media-floor Control Entity and the PoC Server did not choose to send a MBCP Media Burst Deny message to the PoC Client or there is more than one Participant in the PoC Session, the PoC Server:

a.
shall grant the request.

3.
if the Media Burst is rejected the PoC Server:

a.
shall send MBCP Media Burst Deny message. The MBCP Media Burst Deny message:

i.
shall include in the reason code field:

-
2, if PoC Server is not able to grant the Media Burst due to an internal error;

-
3, if the requesting PoC User is the only Participant in the PoC Session or the only one connected to this Media-floor Control Entity;

-
4, if the retry-after timer is still running;

-
5, if the requesting PoC User has only receive only privilege;

-
6, if the PoC Server is denying the Media Burst due to congestion, as defined in subclause B.7.7;

-
7, if the Requested Duration in the MBCP Media Burst Request message exceeds the permitted maximum value and the originator is prohibited to request an exceeding Requested Duration by the local policy in the PoC Server;

-
8, if the PoC Session is denying the Media Burst because the PoC Client does not support of queuing of Media Burst requests required in the PoC Session; or

-
255, if another reason.

ii.
may include in the Reason phrase field:

-
"Internal PoC Server error", if PoC Server is not able to grant the Media Burst due to an internal error;

-
"Only one Participant", if the requesting PoC User is the only Participant in the PoC Session or the only one connected to this Media-floor Control Entity;

-
"Retry-after timer has not expired", if the retry-after timer is still running;

-
"Listen only", if the requesting PoC User has only listen only privilege and only PoC Speech is bound to Media-floor Control Entity or "Receive only", if the requesting PoC User has only receive only privilege and other Media Types than PoC Speech is bound to Media-floor Control Entity; or

-
"No resources available", if PoC Server is denying the Media Burst due to congestion, as defined in subclause B.7.7;

-
"Requested Duration exceeds the maximum value", if the Requested Duration in the MBCP Media Burst Request message exceeds the permitted maximum value and the originator is prohibited to request an exceeding Requested Duration by the local policy in the PoC Server;

-
"Queuing of Media Burst requests support required", if the PoC Session is denying the Media Burst because the PoC Client does not support of queuing of Media Burst requests required in the PoC Session; or

-
"Other reason" ", if the PoC Server denies the request for another reason;

b.
shall remain in the 'G: MB_Idle' state;

4.
if the Media Burst is granted the PoC Server:

a.
shall stop the T4 (Inactivity) timer;

b.
shall stop the T7 (MB_Idle) timer;

c.
may calculate the value of Stop talking timer if the PoC Server supports Requested Duration and the Requested Duration is included in the MBCP Media Burst Request message, according to the following:

i.
if the Requested Duration is not more than the permitted maximum value, the PoC Server allocates the value of Stop talking timer as the PoC Client has requested;

ii.
if the Requested Duration is more than the permitted maximum value and the value override is allowed for the originator by the local policy in the PoC Server, the PoC Server allocates the value of Stop talking timer as the maximum value permitted in the PoC Server; or

iii.
if the Requested Duration is more than the permitted maximum value and the value override is not allowed for the originator by the local policy in the PoC Server, the PoC Server allocates the value of Stop talking timer as the maximum value permitted in the PoC Server;

d.
shall store the SSRC of PoC Client requesting a permission to send a Media Burst until the end of the Media Burst associated to that Media Burst Request; and

e.
shall perform the actions specified in the subclause B.6.4.4.3.1.

NOTE:
An initial SIP INVITE request in an On-demand Session or a SIP REFER request in a Pre-established Session is interpreted as a Media Burst request.

B.6.4.4.2.3
T7 (MB_Idle) timer fired

On expiry of the T7 (Media Burst Idle) timer the PoC Server:

1.
shall restart the T7 (Media Burst Idle) timer. The MBCP Media Burst Idle message shall be sent only n times (not forever), so the timer shall only be restarted, if not yet restarted n times;

2.
shall send a MBCP Media Burst Idle message to all PoC Clients in the PoC Session; and

3.
shall remain in the 'G: MB_Idle' state.

B.6.4.4.2.4
T4 (Inactivity) timer fired

On expiry of T4 (Inactivity) timer and

1.
if the criteria for releasing the PoC Session as specified in [OMA-PCPS-CP] is fulfilled the PoC Server

a.
shall release the PoC Session as specified in [OMA-PCPS-CP]; and

b.
shall enter the 'Releasing' state.

2.
otherwise the PoC Server based on a configurable Service Provider Policy either

a.
shall

i.
disconnect all PoC Clients from this Media-floor Control Entity as specified in [OMA-PCPS-CP]; and

ii.
enter the 'Releasing' state; or

b.
shall remain in the 'G: MB_Idle' state.

NOTE:
The disconnection of the Participants from this Media-floor Control Entity, MSRP session release and PoC Session release is specified in subclause B.6.4.4.6.

B.6.4.4.2.5
Media Burst request queue not empty

If a Participant negotiated "queuing" or "tb_priority" and if the Media Burst request queue is not empty, the PoC Server:

1.
shall select the queued PoC Client from the head of the Media Burst request queue;

2.
shall remove that PoC Client from the Media Burst request queue;

3.
shall perform the actions described in the subclause B.6.4.4.3.1 with respect to that PoC Client; and

4.
should send a MBCP Media Burst Request Queue Status message with the updated status to the PoC Clients in the Media Burst request queue which negotiated "queuing", which have requested the queue status and whose queue position has been changed since the previous MBCP Media Burst Request Queue Status message. The MBCP Media Burst Request Queue Status message:

a.
should indicate the position of the PoC Client in the Media Burst request queue; and

b.
may indicate the priority level of the PoC Client in the Media Burst request queue.

NOTE:
In congested situation the PoC Server can determine to not send the MBCP Media Burst Request Queue Status message based on local policy.

B.6.4.4.2.6
Generating an internal Media Burst Request (G: MB_Request)

Upon receipt of an internal indication as described in subclause B.6.4.7.2.1 the PoC Server:

1.
shall perform the actions specified in the subclause B.6.4.4.3.1.

B.6.4.4.3
State 'G: MB_Taken'

B.6.4.4.3.0
General

The 'G: MB_Taken' state is a stable state and the PoC Server uses this state when it has permitted one of the PoC Clients in the PoC Session to send a Media Burst.

In this state the PoC Client can send one or more MSRP SEND requests.

The timer T1 (End of RTP) can be running when the PoC Server is in this state and when Continuous Media is bound to the Media-floor Control Entity.

The timer T2 (Stop talking) can be running when the PoC Server is in this state and when only Continuous Media is bound to the Media-floor Control Entity.

The T18 (end of Media-floor time) timer can be running to supervise the total time the PoC Client can occupy the Media-floor when Discrete Media is bound to the Media-floor Control Entity.

The T19 (start of MSRP) timer is running to supervise the reception of the first MSRP SEND request after the MBCP Media Burst Granted message has been sent to the PoC Client when only Discrete Media is bound to the Media-floor Control Entity.

The T20 (Granted re-send) timer is running to guarantee reliable delivery of the MBCP Media Burst Granted message, if the granted PoC Client was queued and if the PoC Client supports "queuing".

During this state PoC Server can buffer RTP Media packets towards PoC Clients, e.g. when

-
an Early indication to send RTP Media packets is used and the Media path has not yet been established towards a Invited PoC Client; and

-
if Limited Segment Media Buffer Preload is used, and the buffer preload started.

B.6.4.4.3.1
Enter the state 'G: MB_Taken'

When entering this state the PoC Server:

1.
shall this is not a Media-floor Control Entity internally generated by the PoC Server send a MBCP Media Burst Granted message to the requesting PoC Client, unless any of the following conditions are fulfilled:

a.
Limited Segment Media Buffer Preload is used;

b.
Local Granted Mode is used; or

c.
for the first Media Burst grant when SDP parameter tb_granted set to 1 is negotiated and when the PoC Server performing the Participating PoC Function of PoC Enabler Release 2.0 or later has not indicated as specified in [OMA-PCPS-CP] to act as a back to back UA and to stay on the Media path.

NOTE:
A PoC Server performing the Participating PoC Function of PoC Enabler Release 1.0 is not able to indicate, if it acts as a back to back UA and stays on the Media path and therefore the TBCP Talk Burst Granted message is sent.

The MBCP Media Burst Granted message:

i.
may include notification of the number of Participants connected to the Media-floor Control Entity;

ii.
should include Alert Margin for Advanced Revocation Alert in case Continuous Media is bound to the Media-floor Control Entity; and

iii.
shall include information in the stop talking time field;

-
the value of T2 (Stop Talking) timer which is allocated as specified in subclause B.9.1 by the PoC Server if only Continuous Media is bound to the Media-floor Control Entity; or

-
the value of T18 (end of Media-floor time) which is allocated as specified in subclause B.9.1 by the PoC Server if Discrete Media is bound to the Media-floor Control Entity.

2.
shall start the T20 (Granted re-send) if the PoC Client was queued if the PoC Client negotiated "queuing" and this is not a Media-floor Control Entity internally generated by the PoC Server;

3.
shall send MBCP Media Burst Taken message to all other PoC Clients. MBCP Media Burst Taken message:

a.
shall include the identity of the PoC User that has been given permission to send a Media Burst as specified in subclause B.8.2;

b.
shall include the SSRC of the PoC Client granted a permission to send a Media Burst, if known by the PoC Server, or alternatively;

c.
shall have the SSRC of the PoC Client granted a permission to send a Media Burst field all 32 bits set to '1';

d.
shall include Privacy as specified in the subclause B.6.5.1.2, if privacy is requested;

e.
may include notification of the number of Participants connected to the Media-floor Control Entity; and

4.
shall start the timer T1 (end of RTP Media timer) in the case Continuous Media is bound to the Media-floor Control Entity and if this is not a Media-floor Control Entity internally generated by the PoC Server;

5.
shall start the T19 (start of MSRP) in the case only Discrete Media is bound to the Media-floor Control Entityand and if this is not a Media-floor Control Entity internally generated by the PoC Server;

6.
shall start the T18 (end of Media-floor time) in the case Discrete Media is bound to the Media-floor Control Entity and if this is not a Media-floor Control Entity internally generated by the PoC Server;

7.
shall start the T24 (start of RTSP) in the case the Media Streaming Control Media Type is bound to the Media-floor Control Entity;

8.
HALL start the T25(end of RTSP) in the case the Media Streaming Control Media Type is bound to the Media-floor Control Entity; and

9.
shall set the general state to 'G: MB_Taken' state.

B.6.4.4.3.2
T1 (End of RTP Media) timer fired

On expiry of the T1 (End of RTP Media) timer, the PoC Server

1.
unless using Limited Segment Media Buffer Preload and in the preload phase,

a.
shall stop the T2 (Stop talking) timer or the T18 (end of Media-floor time); if the timer is running;

b.
shall stop the T20 (Granted re-send) timer, if running; and

c.
if the PoC Server does not have Media packets in the buffer, the PoC Server

i.
shall perform the actions specified in the subclause B.6.4.4.2.1.

d.
otherwise the PoC Server:

i.
shall perform the actions specified in the subclause B.6.4.4.8.1; and

2.
otherwise the PoC Server shall remain in the G: MB_Taken state.

B.6.4.4.3.3
T2 (Stop talking) timer fired

On expiry of the T2 (Stop talking) timer the PoC Server:

1.
shall stop the T1 (End of RTP Media) timer;

2.
shall set the reason code field in the MBCP Media Burst Revoke message to 'Media Burst too long' and

3.
shall perform the actions specified in the subclause B.6.4.4.5.1.

B.6.4.4.3.4
Receive RTP Media packets (R: Media from permitted client)

Upon receiving RTP Media packets with payload from the permitted PoC Client the PoC Server:

1.
shall start the T2 (Stop talking) timer if not already running in case only Continuous Media is bound to the Media-floor Control Entity;

2.
shall either

a.
forward the received RTP Media packets towards either

NOTE 1: 
This also applies when already buffered RTP Media packets are to be sent.

i.
all other PoC Clients that are not on hold, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session and PoC Media Traffic Optimisation has not been negotiated and if the PoC Server does not have Media packets in the Media buffer; 

ii.
all PoC Clients that are not on hold whose SIP Sessions are selected for Media transmission from the PoC Server performing the Controlling PoC Function to the PoC Server performing the Participating PoC Function, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session and PoC Media Traffic Optimisation has been negotiated and if the PoC Server does not have Media packets in the Media buffer;

iii.
all Ordinary Participants or PoC Fleet Members that are not on hold, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively, and the RTP Media packets are from the Distinguished Participant or the Active PoC Dispatcher sending Media and if the PoC Server does not have Media packets in the Media buffer; 

iv.
the Distinguished Participant or the Active PoC Dispatcher, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively, and the RTP Media packets are from an Ordinary Participant or a PoC Fleet Member sending Media, and the Distinguished Participant or Active PoC Dispatcher is not on hold and if the PoC Server does not have Media packets in the Media buffer; or

NOTE 2: 
Notice that both 1-many-1 PoC Group Sessions and Dispatch PoC Sessions use the 1-many-1 communication method, so for User Plane sending and receiving Media procedures, the Active PoC Dispatcher is equivalent to the Distinguished Participant and the PoC Fleet Members are equivalent to the Ordinary Participants.

b.
buffer the received RTP Media packets in case of unconfirmed indication and if RTP Media packet buffering is ongoing or if Limited Segment Media Buffer Preload is ongoing and if the PoC Server is in the preload phase;

3.
shall restart the T1 (End of RTP Media) timer;

4.
shall stop the T20 (Granted re-send) timer, if running; and

5.
shall remain in the 'G: MB_Taken' state.

B.6.4.4.3.5
Receive MBCP Media Burst Release message (R: MB_Release)

Upon receiving a MBCP Media Burst Release message and,

1.
if Continuous Media is bound to the Media-floor Control Entity and the sequence number is not marked as invalid and last RTP Media packet is not received, then the PoC Server:

a.
shall store the sequence number of the last RTP Media packet indicated in the message;

b.
shall stop the T20 (Granted re-send) timer, if running; and

c.
shall perform the actions specified in subclause B.6.4.4.4.1;

2.
if Continuous Media is bound to the Media-floor Control Entity and the sequence number is not marked as invalid and last RTP Media packet is already received, then the PoC Server:

a.
shall stop the T2 (Stop talking) timer, if the timer is running;

b.
shall stop the T20 (Granted re-send) timer, if running; and

c.
shall either

i.
perform the actions specified in subclause B.6.4.4.8.1 if RTP Media packet buffering is ongoing; or

ii.
perform the actions specified in the subclause B.6.4.4.2.1 if RTP Media packet buffering is not ongoing;

3.
if Continuous Media is bound to the Media-floor Control Entity and the sequence number is marked as invalid, then the PoC Server:

a.
shall stop the T2 (Stop talking) timer; if the timer is running;

b.
shall stop the T20 (Granted re-send) timer, if running; and

c.
shall:

i.
perform the actions specified in subclause B.6.4.4.8.1 if RTP Media packet buffering is ongoing; or

ii.
perform the actions specified in the subclause B.6.4.4.2.1 if RTP Media packet buffering is not ongoing.

4.
if only Discrete Media is bound to the Media-floor Control Entity and

a.
if the last chunk of an MSRP SEND request is not received, then the PoC Server:

i.
shall stop the T20 (Granted re-send) timer, if running; and

ii.
shall perform the actions specified in subclause B.6.4.4.4.1; or

b.
if there no outstanding chunks of an MSRP SEND request then the PoC Server:

i.
shall stop the T18 (end of Media-floor time), if the timer is running;

ii.
shall stop the T20 (Granted re-send) timer, if running; and

iii.
shall perform the actions specified in the subclause B.6.4.4.2.1.

B.6.4.4.3.6
Receive MBCP Media Burst Request message with pre-emptive priority (R: MB_Request (pre-emptive))

NOTE:
This procedure is invoked from the subclause B.6.4.5.3.3.

If the PoC Client negotiated "tb_priority", on receipt of a MBCP Media Burst Request message with the request priority level equal to pre-emptive priority, and if the priority level of the PoC Client with permission to send a Media Burst is not the pre-emptive priority, the PoC Server:

1.
shall stop the T1 (End of RTP Media) timer or stop the T19 (start of MSRP) timer if any of the timers are running;

2.
shall stop the T20 (Granted re-send) timer, if running; and

3.
shall set the reason code field in the MBCP Media Burst Revoke message to 'Media Burst pre-empted';

4.
shall perform the actions described in the subclause B.6.4.4.5.1;

5.
shall insert the PoC Client into the Media Burst request queue to the position in front of all queued requests, if not inserted yet or update the position of the PoC Client in the Media Burst request queue to the position in front of all other queued requests, if already inserted;

6.
shall send a MBCP Media Burst Request Queue Status message to the requesting PoC Client, if negotiated "queuing". The MBCP Media Burst Request Queue Status message:

a.
should indicate the position of the PoC Client in the Media Burst request queue; and

b.
may indicate the priority level of the PoC Client in the in the Media Burst request queue;

7.
should send a MBCP Media Burst Request Queue Status message with the updated status to the PoC Clients in the Media Burst request queue which negotiated "queuing", which have requested the queue status, whose queue position has been changed since the previous MBCP Media Burst Request Queue Status message and which are not the requesting PoC Client. The MBCP Media Burst Request Queue Status message:

a.
should indicate the position of the PoC Client in the Media Burst request queue; and

b.
may indicate the priority level of the PoC Client in the Media Burst request queue.

B.6.4.4.3.7
Receive MBCP Media Burst Request message from permitted PoC Client (R: MB_Request)

Upon receiving a MBCP Media Burst Request message from the PoC Client that has been granted permission to send a Media Burst the PoC Server:

1.
shall, unless Limited Segment Media Buffer Preload is used and in the preload phase, send a MBCP Media Burst Granted message to the previously granted PoC Client. The MBCP Media Burst Granted message:

a.
may include notification of the number of Participants connected to the Media-floor Control Entity;

b.
should include Alert Margin for Advanced Revocation Alert in the case Continuous Media is bound to the Media-floor Control Entity; and

c.
shall include information about the T2 (Stop talking) timer, which may be reduced by the PoC Server as follows:

i.
the value of T2 (Stop Talking) timer which is allocated as specified in subclause B.9.1 by the PoC Server by the PoC Server if only Continuous Media is bound to the Media-floor Control Entity; or

ii.
the value of T18 (end of Media-floor time) which is allocated as specified in subclause B.9.1 by the PoC Server if Discrete Media is bound to the Media-floor Control Entity; and

2.
shall remain in the 'G: MB_Taken' state.

B.6.4.4.3.8
Sending buffered Media packets (S: Buffered Media)

As long as the PoC Server has RTP Media packets buffered the PoC Server shall apply the procedures in the subclause B.7.8.

The PoC Server:

1.
shall either

a.
forward the buffered RTP Media packets towards the other PoC Clients that are not on hold, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session or if the Distinguished Participant in case of a 1-many-1 PoC Group Session or the Active PoC Dispatcher in case of a Dispatch PoC Session is sending Media; or

b.
forward the buffered RTP Media packets towards the Distinguished Participant or towards the Active PoC Dispatcher, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively, and if the Distinguished Participant or the Active PoC Dispatcher is not on hold; and

NOTE: 
Notice that both 1-many-1 PoC Group Sessions and Dispatch PoC Sessions use the 1-many-1 communication method, so for User Plane sending and receiving Media procedures, the Active PoC Dispatcher is equivalent to the Distinguished Participant and the PoC Fleet Members are equivalent to the Ordinary Participants.

2.
shall remain in the 'G: MB_Taken' state.

B.6.4.4.3.9
Congestion exists

If congestion detected, as defined in subclause B.7.7, the PoC Server:

NOTE:
Congestion detection is optional.

1.
shall stop the T1 (End of RTP Media) timer or the T19 (start of MSRP) timer if any of the timers are running;

2.
shall stop the T20 (Granted re-send) timer, if running;

3.
shall set the reason code field in the MBCP Media Burst Revoke message to 'No resources available; and

4.
shall perform the actions described in the subclause B.6.4.4.5.1.

B.6.4.4.3.10
Preload finished

When Limited Segment Media Buffer Preload is used, and the PoC Server determines that the preload phase has finished, the PoC Server:

NOTE:
The PoC Server determines that the preload phase has finished according to local policy. For example this event might be triggered from the Control Plane when the first Confirmed Indication from an Invited PoC Client is received.

1.
shall send a MBCP Media Burst Granted message to the requesting PoC Client. The MBCP Media Burst Granted message:

a.
may include notification of the number of Participants connected to the Media-floor Control Entity;

b.
should include Alert Margin for Advanced Revocation Alert if Continuous Media is bound to the Media-floor Control; and

c.
shall include in the stop talking time field:

i.
the value of T2 (Stop Talking) timer which is allocated by the PoC Server if only Continuous Media is bound to the Media-floor Control Entity; or

ii.
the value of T18 (end of Media-floor time) if Discrete Media is bound to the Media-floor Control Entity.

2.
shall start the timer T1 (end of RTP Media timer); and

3.
shall remain in the 'G: MB_Taken' state.

B.6.4.4.3.11
T19 (start of MSRP) timer fires

At expiry of the T19 (start of MSRP) timer the PoC Server:

1.
shall stop the T20 (Granted re-send) timer, if running; and

2.
shall perform the actions specified in the subclause B.6.4.4.2.1.

B.6.4.4.3.12
MSRP SEND request received (R: MSRP SEND)

Upon receiving an MSRP SEND request from the PoC Client with the permission to occupy the Media-floor the PoC Server:

1.
shall stop the T19(start of MSRP) timer if running;

2.
shall generate and send an MSRP 200 (OK) response according to rules and procedures of [OMA-PCPS-IM];

3.
shall generate an MSRP SEND request according to rules and procedures of [OMA-PCPS-IM];

4.
shall send the MSRP SEND request towards:

a.
all other PoC Clients that are not on hold and whose maximum allowed message size is greater or equal to the size of the content in the received MSRP SEND request, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session;

b.
all Ordinary Participants or PoC Fleet Members that are not on hold and whose maximum allowed message size is greater or equal to the size of the content in the received MSRP SEND request, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively, and the MSRP SEND request are from the Distinguished Participant or the Active PoC Dispatcher sending Media;

c.
the Distinguished Participant or the Active PoC Dispatcher, and whose maximum allowed message size is greater or equal to the size of the content in the received MSRP SEND request, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively, the MSRP SEND request are from an Ordinary Participant or a PoC Fleet Member sending Media, and the Distinguished Participant or Active PoC Dispatcher is not on hold;

NOTE:
Notice that both 1-many-1 PoC Group Sessions and Dispatch PoC Sessions use the 1-many-1 communication method, so for User Plane sending and receiving Media procedures, the Active PoC Dispatcher is equivalent to the Distinguished Participant and the PoC Fleet Members are equivalent to the Ordinary Participants.

5.
shall stop the T20 (Granted re-send) timer, if running; and

6.
shall remain in the 'M: MB_Taken' state.

B.6.4.4.3.13
T18 (end of Media-floor time) timer fire

When the timer T18 (end of Media-floor time) fires the PoC Server:

1.
shall stop the T1 (End of RTP Media) timer or the T19 (start of MSRP) timer if any of the timers are running;

2.
shall stop the T20 (Granted re-send) timer, if running;

3.
shall set the reason code field in the MBCP Media Burst Revoke message to 'Media Burst too long' if Continuous Media is bound to the Media-floor Control Entity;

4.
shall set the reason code field in the MBCP Media Burst Revoke message to 'Media-floor occupied too long' if only Discrete Media is bound to the Media-floor Control Entity; and

5.
shall perform the actions specified in the subclause B.6.4.4.5.1.

B.6.4.4.3.14
T20 (Granted re-send) timer fired

On expiry of the T20 (Granted re-send) timer, the PoC Server:

1.
shall send a MBCP Media Burst Granted message to the granted PoC Client; The MBCP Media Burst Granted message:

a.
may include notification of the number of Participants connected to the Media-floor Control Entity;

b.
should include Alert Margin for Advanced Revocation Alert in case Continuous Media is bound to the Media-floor Control Entity; and

c.
shall include information in the stop talking time field;

i.
the value of T2 (Stop Talking) timer which is allocated as specified in subclause B.9.1 by the PoC Server by the PoC Server if only Continuous Media is bound to the Media-floor Control Entity; or

ii.
the value of T18 (end of Media-floor time) which is allocated as specified in subclause B.9.1 by the PoC Server if Discrete Media is bound to the Media-floor Control Entity.

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

3.
shall remain in the 'G: MB_Taken' state.

B.6.4.4.3.15
T20 (Granted re-send) timer fired N times

On the N:th expiry of the T20 (Granted re-send) timer, the PoC Server:

1.
shall remain in the 'G: MB_Taken' state.

B.6.4.4.3.16
RTSP command received (R: RTSP command)

Upon receipt of an RTSP command (i.e. a PLAY command or a PAUSE command) the PoC Server:

NOTE:
The RTSP DESCRIBE command, the RTSP SETUP command and the RTSP TEAR down command are described in clause 7.

1.
shall perform the actions in subclause B.6.4.7.3.1; and

2.
shall remain in the 'G: MB_Taken' state.

B.6.4.4.3.17
T24 (start of RTSP) timer fires

At expiry of the T24 (start of RTSP) timer the PoC Server:

1.
shall stop the T20 (Granted re-send) timer, if running; and

2.
shall perform the actions specified in the subclause B.6.4.4.2.1.

B.6.4.4.3.18
T18 (end of Media-floor time) timer fire

When the timer T18 (end of Media-floor time) fires the PoC Server:

1.
shall stop the T20 (Granted re-send) timer, if running;

2.
shall set the reason code field in the MBCP Media Burst Revoke message to 'Media-floor occupied too long' if the Media Streaming Control Media Type is bound to the Media-floor Control Entity; and

3.
shall perform the actions specified in the subclause B.6.4.4.5.1.

B.6.4.4.4
State 'G: pending MB_Release'

B.6.4.4.4.0
General

The 'G: pending MB_Release' state is a transition state and the PoC Server uses this state after having received a MBCP Media Burst Release message from the permitted PoC Client.

The T1 (End of RTP) timer is running when the PoC Server is in this state if Continuous Media is bound to the Media-floor Control Entity.

The T18 (end of Media-floor) timer can be running in this state if only Discrete Media is bound to the Media-floor Control Entity.

B.6.4.4.4.1
Enter the state 'G: pending MB_Release'

When entering this state the PoC Server:

1.
shall set the general state to 'G: pending MB_Release'.

B.6.4.4.4.2
Receive last RTP Media packets (R: Last Media)

Upon receiving an RTP Media packet from the permitted PoC Client with the same (or higher) sequence number as indicated in the MBCP Media Burst Release message the PoC Server:

1.
shall stop the T2 (Stop talking) timer, if the timer is running;

2.
shall either

a.
forward the received last RTP Media packet to all other PoC Clients that are not on hold, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session and PoC Media Traffic Optimisation has not been negotiated or the Distinguished Participant in case of a 1-many-1 PoC Group Session or the Active PoC Dispatcher in case of a Dispatch PoC Session is sending Media and if the PoC Server does not have RTP Media packets in the Media buffer;

b.
forward the received last RTP Media packet to all PoC Clients that are not on hold whose SIP Sessions are selected for Media transmission from the PoC Server performing the Controlling PoC Function to the PoC Server performing the Participating PoC Function, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session and PoC Media Traffic Optimisation has been negotiated, if the PoC Server does not have RTP Media packets in the Media buffer; or

c.
forward the received last RTP Media packet towards the Distinguished Participant or towards the Active PoC Dispatcher, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively, and the Distinguished Participant or the Active PoC Dispatcher is not on hold if the PoC Server does not have RTP Media packets in the Media buffer; and

NOTE: 
Notice that both 1-many-1 PoC Group Sessions and Dispatch PoC Sessions use the 1-many-1 communication method, so for User Plane sending and receiving Media procedures, the Active PoC Dispatcher is equivalent to the Distinguished Participant and the PoC Fleet Members are equivalent to the Ordinary Participants.

3.
shall either 

a.
perform the actions specified in subclause B.6.4.4.8.1 if RTP Media packet buffering is ongoing; or

b.
perform the actions specified in the subclause B.6.4.4.2.1 if RTP Media packet buffering is not ongoing.

B.6.4.4.4.3
Receive RTP Media packets (R: Media)

Upon receiving an RTP Media packet with payload from the permitted PoC Client with a sequence number lower than the sequence number indicated in the MBCP Media Burst Release message the PoC Server:

1.
shall either

a.
forward the received RTP Media packets to all other PoC Clients that are not on hold, if the PoC Session is neither a 1-many-1 Session nor a Dispatch PoC Session and PoC Media Traffic Optimisation has not been negotiated or if the Distinguished Participant in case of a 1-many-1 PoC Group Session or the Active PoC Dispatcher in case of a Dispatch PoC Session is sending Media and if the PoC Server does not have RTP Media packets in the Media buffer;

b.
forward the received RTP Media packets to all other PoC Clients that are not on hold whose SIP Sessions are selected for Media transmission from the PoC Server performing the Controlling PoC Function to the PoC Server performing the Participating PoC Function, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session and PoC Media Traffic Optimisation has been negotiated and if the PoC Server does not have RTP Media packets in the Media buffer;

c.
forward the received RTP Media packets towards the Distinguished Participant or towards the Active PoC Dispatcher, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively, and the RTP Media packets are from an Ordinary Participant or from a PoC Fleet Member sending Media and the Distinguished Participant or Active PoC Dispatcher is not on hold and if the PoC Server does not have RTP Media packets in the Media buffer; or

NOTE:
Notice that both 1-many-1 PoC Group Sessions and Dispatch PoC Sessions use the 1-many-1 communication method, so for User Plane sending and receiving Media procedures, the Active PoC Dispatcher is equivalent to the Distinguished Participant and the PoC Fleet Members are equivalent to the Ordinary Participants.

d.
buffer the received RTP Media packets in case of unconfirmed indication and if RTP Media packet buffering is ongoing or if Limited Segment Media Buffer Preload is ongoing and if the PoC Server is in the preload phase;

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

3.
shall remain in the 'G: pending MB_Release' state.

B.6.4.4.4.4
T1 (End of RTP Media) timer fired

On expiry of the T1 (End of RTP Media) timer the PoC Server:

1.
shall stop the T2 (Stop talking) timer, if the timer is running; and

2.
shall either:

a.
perform the actions specified in subclause B.6.4.4.8.1 if RTP Media packet buffering is ongoing; or

b.
perform the actions specified in the subclause B.6.4.4.2.1 if RTP Media packet buffering is not ongoing.

B.6.4.4.4.5
T2 (Stop talking) timer fired

On expiry of the T2 (Stop talking) timer the PoC Server:

1.
shall perform the actions specified in the subclause B.6.4.4.2.1.

NOTE:
When the PoC Client is a PoC release version 1.0 PoC Client the PoC Server performs the actions specified in [OMA-PoC-1-UP].

B.6.4.4.4.6
Sending buffered Media packets (S: Buffered Media)

As long as the PoC Server has RTP Media packets buffered the PoC Server shall apply the procedures in the subclause 7.8.

The PoC Server:

1.
shall either

a.
forward the buffered RTP Media packets towards the other PoC Clients that are not on hold, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session or if the Distinguished Participant in case of a 1-many-1 PoC Group Session or the Active PoC Dispatcher in case of a Dispatch PoC Session is talking; or

b.
forward the buffered RTP media packets towards the Distinguished Participant or towards the Active PoC Dispatcher, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively, and if the Distinguished Participant or the Active PoC Dispatcher is not on hold; and

NOTE:
Notice that both 1-many-1 PoC Group Sessions and Dispatch PoC Sessions use the 1-many-1 communication method, so for User Plane sending and receiving Media procedures, the Active PoC Dispatcher is equivalent to the Distinguished Participant and the PoC Fleet Members are equivalent to the Ordinary Participants.

2.
shall remain in the 'G: pending MB_Release' state.

B.6.4.4.4.7
Receive last chunk in a MSRP SEND request (R: Last MSRP SEND)

Upon receiving the last chunk in a MSRP SEND request from the permitted PoC Client the PoC Server:

1.
shall stop the T18 (end of Media-floor time) timer, if the timer is running;

2.
shall generate and send an MSRP 200 (OK) response according to rules and procedures of [OMA-PCPS-IM]; and

3.
either

a.
shall forward the received MSRP SEND request to all other PoC Clients that are not on hold, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session or if the Distinguished Participant in case of a 1-many-1 PoC Group Session or the Active PoC Dispatcher in case of a Dispatch PoC Session is talking; or

b.
shall forward the received MSRP SEND request towards the Distinguished Participant or towards the Active PoC Dispatcher, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively; and

NOTE:
Notice that both 1-many-1 PoC Group Sessions and Dispatch PoC Sessions use the 1-many-1 communication method, so for User Plane sending and receiving Media procedures, the Active PoC Dispatcher is equivalent to the Distinguished Participant and the PoC Fleet Members are equivalent to the Ordinary Participants.

4.
shall perform the actions specified in the subclause B.6.4.4.2.1.

B.6.4.4.4.8
MSRP SEND request (R: MSRP SEND)

Upon receiving a MSRP SEND request from the permitted PoC Client with a sequence number lower than the sequence number of the last chunk the PoC Server:

1.
shall generate and send an MSRP 200 (OK) response according to rules and procedures of [OMA-PCPS-IM];

2.
either

a.
shall forward the MSRP SEND request to all other PoC Clients that are not on hold, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session or the Distinguished Participant in case of a 1-many-1 PoC Group Session or the Active PoC Dispatcher in case of a Dispatch PoC Session is talking; or

b.
shall forward the received MSRP SEND request towards the Distinguished Participant or towards the Active PoC Dispatcher, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively;

NOTE: 
Notice that both 1-many-1 PoC Group Sessions and Dispatch PoC Sessions use the 1-many-1 communication method, so for User Plane sending and receiving Media procedures, the Active PoC Dispatcher is equivalent to the Distinguished Participant and the PoC Fleet Members are equivalent to the Ordinary Participants.

3.
shall remain in the 'G: pending MB_Release' state.

B.6.4.4.4.9
T18 (end of Media-floor time) timer fired

On expiry of the T18 (end of Media-floor time) timer the PoC Server:

1.
shall perform the actions specified in the subclause B.6.4.4.5.1.

B.6.4.4.5
State 'G: pending MB_Revoke'

B.6.4.4.5.0
General

The 'G: pending MB_Revoke' state is a transition state and the PoC Server uses this state after having sent a MBCP Media Burst Revoke message to the permitted PoC Client.

The timer T3 (Stop talking grace) is running when the PoC Server use this state.

In this state the PoC Server forwards RTP Media packets or MSRP SEND messages to other PoC Clients.

B.6.4.4.5.1
Enter the 'G: pending MB_Revoke' state

When entering this state the PoC Server:

1.
shall send the MBCP Media Burst Revoke message to the permitted PoC Client. The MBCP Media Burst Revoke message:

a.
shall include a reason code field; and

b.
shall include a reason phrase.

NOTE:
The value of the reason code field depends on why the permission to send a Media Burst is revoked and is described elsewhere in this document.

2.
shall start the T3 (Stop talking grace) timer; and

3.
shall set the general state to 'G: pending MB_Revoke'.

B.6.4.4.5.2
Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets with payload and with a sequence number lower than the sequence number indicated in the MBCP Media Burst Release message the PoC Server:

NOTE 1:
The sequence number of the last RTP Media packet is received in the MBCP Media Burst Release message. Prior to the receipt of the MBCP Media Burst Release message all RTP Media packets are regarded to not be the last RTP Media packet.

1.
shall either

a.
forward the received RTP Media packets towards the other PoC Clients that are not on hold, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session and PoC Media Traffic Optimisation has not been negotiated or if the Distinguished Participant in case of a 1-many-1 PoC Group Session or the Active PoC Dispatcher in case of a Dispatch PoC Session is sending Media and if the PoC Server does not have RTP Media packets in the Media buffer;

b.
forward the received RTP Media packets to all PoC Clients that are not on hold whose SIP Sessions are selected for Media transmission from the PoC Server performing the Controlling PoC Function to the PoC Server performing the Participating PoC Function, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session and PoC Media Traffic Optimisation has been negotiated and if the PoC Server does not have RTP Media packets in the Media buffer; or

c.
forward the received RTP Media packets towards the Distinguished Participant or towards the Active PoC Dispatcher, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively, and the RTP Media packets are from an Ordinary Participant or from a PoC Fleet Member sending Media and the Distinguished Participant or Active PoC Dispatcher is not on hold and if the PoC Server does not have RTP Media packets in the Media buffer; or

NOTE 2: 
Notice that both 1-many-1 PoC Group Sessions and Dispatch PoC Sessions use the 1-many-1 communication method, so for User Plane sending and receiving Media procedures, the Active PoC Dispatcher is equivalent to the Distinguished Participant and the PoC Fleet Members are equivalent to the Ordinary Participants.

d.
buffer the received RTP Media packets in case of unconfirmed indication and if RTP Media packet buffering is ongoing or if Limited Segment Media Buffer Preload is ongoing and if the PoC Server is in the preload phase;

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

3.
shall remain in the 'G: pending MB_Revoke' state.

B.6.4.4.5.3
Receive MBCP Media Burst Release message (R: MB_Release (from permitted PoC Client))

Upon receiving a MBCP Media Burst Release message and,

1.
if the sequence number is not marked as invalid and last RTP Media packet is not received, then the PoC Server:

a.
shall store the sequence number of the last RTP Media packet; and

b.
shall remain in the 'G: pending MB_Revoke' state;

2.
if the sequence number is not marked as invalid and last RTP Media packet is already received, then the PoC Server:

a.
shall stop the T1 (End of RTP Media) timer if it is running;

b.
shall stop the T3 (Stop talking grace) timer; and

c.
shall either

i.
perform the actions specified in subclause B.6.4.4.8.1 if RTP Media packet buffering is ongoing; or

ii.
perform the actions specified in the subclause 6.4.4.2.1 if RTP Media packet buffering is not ongoing.

3.
if the sequence number is marked as invalid, then the PoC Server:

a.
shall stop the T1 (End of RTP Media) timer if it is running;

b.
shall stop the T3 (Stop talking grace) timer; and

c.
shall either

i.
perform the actions specified in subclause B.6.4.4.8.1 if RTP Media packet buffering is ongoing; or

ii.
perform the actions specified in the subclause B.6.4.4.2.1 if RTP Media packet buffering is not ongoing; and

4.
if only Discrete Media is bound to the Media-floor Control Entity the PoC Server:

a.
shall stop the T3 (Stop talking grace) timer; 

b.
shall stop the T19 (start of MSRP) timer if it is running; and

c.
shall perform the actions in subclause B.6.4.4.2.1.

B.6.4.4.5.4
Receive last RTP Media packets (R: Last Media)

Upon receiving an RTP Media packet with payload from the permitted PoC Client with the same (or higher) sequence number as indicated in the MBCP Media Burst Release message the PoC Server:

1.
shall either

a.
forward the RTP Media packet to all other PoC Clients that are not on hold, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session and PoC Media Traffic Optimisation has not been negotiated or if the Distinguished Participant in case of a 1-many-1 PoC Group Session or the Active PoC Dispatcher in case of a Dispatch PoC Session is sending Media and if the PoC Server does not have RTP Media packets in the Media buffer;

b.
forward the received RTP Media packet to all PoC Clients that are not on hold whose SIP Sessions are selected for Media transmission from the PoC Server performing the Controlling PoC Function to the PoC Server performing the Participating PoC Function, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session and PoC Media Traffic Optimisation has been negotiated and if the PoC Server does not have RTP Media packets in the Media buffer;

c.
forward the received RTP Media packets towards the Distinguished Participant or towards the Active PoC Dispatcher, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively, if the RTP Media packet has the same sequence number as the sequence number indicated in the MBCP Media Burst Release message and if the PoC Server does not have RTP Media packets in the Media buffer; or

NOTE:
Notice that both 1-many-1 PoC Group Sessions and Dispatch PoC Sessions use the 1-many-1 communication method, so for User Plane sending and receiving Media procedures, the Active PoC Dispatcher is equivalent to the Distinguished Participant and the PoC Fleet Members are equivalent to the Ordinary Participants.

d.
buffer the received RTP Media packets in case of unconfirmed indication and if RTP Media packet buffering is ongoing or if Limited Segment Media Buffer Preload is ongoing and if the PoC Server is in the preload phase.

2.
shall stop the T1 (End of RTP Media) timer if it is running;

3.
shall stop T3 (Stop talking grace) timer; and

4.
shall perform the actions specified in the subclause B.6.4.4.2.1.

B.6.4.4.5.5
T3 (Stop talking grace) timer fired

On expiry of the T3 (Stop talking grace) timer the PoC Server:

shall perform the actions specified in the subclause B.6.4.4.2.1.

B.6.4.4.5.6
Sending buffered Media packets (S: Buffered Media)

As long as the PoC Server has RTP Media packets buffered the PoC Server shall apply the procedures in the subclause B.7.8.

The PoC Server:

1.
shall

a.
forward the buffered RTP Media packets towards the other PoC Clients that are not on hold, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session or if the Distinguished Participant in case of a 1-many-1 PoC Group Session or the Active PoC Dispatcher in case of a Dispatch PoC Session is talking; or

b.
forward the buffered RTP media packets towards the Distinguished Participant or towards the Active PoC Dispatcher, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively, and if the Distinguished Participant or the Active PoC Dispatcher is not on hold.

NOTE:
Notice that both 1-many-1 PoC Group Sessions and Dispatch PoC Sessions use the 1-many-1 communication method, so for User Plane sending and receiving Media procedures, the Active PoC Dispatcher is equivalent to the Distinguished Participant and the PoC Fleet Members are equivalent to the Ordinary Participants.

B.6.4.4.5.7
MSRP SEND request received (R: MSRP SEND)

Upon receiving an MSRP SEND request from the PoC Client with the permission to occupy the Media-floor the PoC Server:

1.
shall generate and send an MSRP 200 response according to rules and procedures of [OMA-PCPS-IM];

2.
shall generate an MSRP SEND request according to rules and procedures of [OMA-PCPS-IM];

3.
shall send the MSRP SEND request towards:

a. all other PoC Clients that are not on hold and whose maximum allowed message size is greater or equal to the size of the content in the received MSRP SEND request, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session;

b.
all Ordinary Participants or PoC Fleet Members that are not on hold and whose maximum allowed message size is greater or equal to the size of the content in the received MSRP SEND request, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively, and the MSRP SEND request are from the Distinguished Participant or from the Active PoC Dispatcher sending Media; or

c.
the Distinguished Participant or the Active PoC Dispatcher and whose maximum allowed message size is greater or equal to the size of the content in the received MSRP SEND request, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively, the MSRP SEND request are from an Ordinary Participant or from a PoC Fleet Member sending Media, and the Distinguished Participant or the Active PoC Dispatcher is not on hold; and

NOTE: 
Notice that both 1-many-1 PoC Group Sessions and Dispatch PoC Sessions use the 1-many-1 communication method, so for User Plane sending and receiving Media procedures, the Active PoC Dispatcher is equivalent to the Distinguished Participant and the PoC Fleet Members are equivalent to the Ordinary Participants.

4.
shall remain in the 'M: MB_Taken' state.

B.6.4.4.5.8
RTSP command received (R: RTSP command)

Upon receipt of an RTSP command (i.e. a PLAY command or a PAUSE command) the PoC Server:

NOTE:
The RTSP DESCRIBE command, the RTSP SETUP command and the RTSP TEAR down command are described in subclauseB. 7.

1.
shall perform the actions in subclause B.6.4.7.3.1; and

2.
shall remain in the 'G: MB_Taken' state.

B.6.4.4.6
State: Any state

B.6.4.4.6.0
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.

B.6.4.4.6.1
Receive PoC Session release - 1 or the Media-floor Control is terminated

This subclause is valid when a PoC Session is released or when the Media-floor Control Entity is terminated.

Upon receiving a PoC Session release stage 1 request from the Control Plane, the PoC Server:

1.
shall stop sending MBCP messages, MSRP SEND message/responses and RTP Media packets towards all PoC Clients; and

2.
shall enter the 'Releasing' state.

B.6.4.4.6.2
PoC Client joins an existing Media-floor Control Entity

When a PoC Client connects to a Media-floor Control Entity the PoC Server:

1.
shall remain in the current state.

B.6.4.4.6.3
PoC Client leaves an existing Media-floor Control Entity 

When a PoC Client disconnects from the Media-floor Control Entity the PoC Server:

1.
if the PoC Client is the PoC Client that has the permission to send Media the PoC Server:

a.
shall stop all running timers; and

b.
shall perform the actions in subclause B.6.4.4.2.1; and

2.
if another PoC Client is the PoC Client that has the permission to send Media the PoC Server:

a.
shall remain in the current state.

B.6.4.4.7
State: 'Releasing'

B.6.4.4.7.0
General

The 'Releasing' state is a transition state. The PoC Server uses this state while waiting for the Control Plane to finalize the disconnection of a PoC Session.

B.6.4.4.7.1
Receive PoC Session release - 2

Upon receiving a PoC Session release stage 2 request from the Control Plane, the PoC Server:

1.
shall release all resources reserved in the User Plane including the instances used for the general state machine, and basic state machines and any running timers associated with the general and basic state machines; and

2.
shall enter the 'Start-stop' state and terminate the PoC Session control state machine.

B.6.4.4.8
State: 'G: pending MB_Idle'

B.6.4.4.8.0
General

The 'G: pending MB_Idle' state is a transition state. The PoC Server uses this state when buffered RTP Media packets are sent to Participants in the PoC Session before entering the 'G: MB_Idle' state.

This state is optional and only supported if the PoC Server supports RTP Media buffering.

B.6.4.4.8.1
Enter the state ‘G: pending MB_Idle'

When entering this state the PoC Server:

1.
shall set the general state to ‘G: pending MB_Idle’.

B.6.4.4.8.2
Sending buffered Media packets (S: Buffered Media)

As long as the PoC Server has RTP Media packets buffered the PoC Server shall apply the procedures in the subclause B.7.8.

The PoC Server:

1.
shall

a.
forward the buffered RTP Media packets towards the other PoC Clients that are not on hold, if the PoC Session is neither a 1-many-1 PoC Group Session nor a Dispatch PoC Session or if the Distinguished Participant in case of a 1-many-1 PoC Group Session or the Active PoC Dispatcher in case of a Dispatch PoC Session is talking; or

b.
forward the buffered RTP media packets towards the Distinguished Participant or towards the Active PoC Dispatcher, if the PoC Session is a 1-many-1 PoC Group Session or a Dispatch PoC Session, respectively, and if the Distinguished Participant or the Active PoC Dispatcher is not on hold.

NOTE:
Notice that both 1-many-1 PoC Group Sessions and Dispatch PoC Sessions use the 1-many-1 communication method, so for User Plane sending and receiving Media procedures, the Active PoC Dispatcher is equivalent to the Distinguished Participant and the PoC Fleet Members are equivalent to the Ordinary Participants; and

2.
shall 

a.
remain in the 'pending MB_Idle' state as long as Media packets are buffered; or

b.
perform the actions specified in the subclause B.6.4.4.8.3 when the last buffered Media packet is sent.

B.6.4.4.8.3
The last RTP Media packet is sent (S: Last Media in buffer)

When the last RTP Media packet is sent the PoC Server:

1.
shall perform the actions specified in the subclause B.6.4.4.2.1.

B.6.4.5
PoC Server state transition diagram for basic Media Burst operation to the PoC Client

B.6.4.5.0
General

The PoC Server shall support the state diagram and the state transitions specified in this subclause when Continuous Media or Discrete Media or both are bound to a Media-floor Control Entity.

NOTE 1:
The sending or receiving of reports related to Discrete Media are described in subclauses B.7.12 and B.7.13.

NOTE 2: 
In this subclause the sending of MBCP messages are described, but they are not sent, if they are already sent according to the subclause B.6.4.4.

NOTE 3:
The optional MBCP features "queuing" and "tb_priority" are specified in [OMA-PCPS-CP].

NOTE 4:
The RTSP DESCRIBE command, the RTSP SETUP command and the RTSP TEAR down command are described in clause 7.

Figure 13 shows the states and state transitions for Media Burst Control for a specific PoC User (U states) in the PoC Server.
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Figure 13: PoC Server state transition diagram for normal Media Burst operation to the PoC Client

The PoC Server shall create one instance of the state machine for every PoC Client served by the PoC Server, when the PoC Session is established, as follows:

In case of an originating PoC Client, the PoC Session shall be established when the PoC Server sends the SIP 200 (OK) response to the originating PoC Client.

NOTE 4:
The originating PoC Client might receive a MBCP message before the SIP 200 (OK) response, because of processing delays of the SIP 200 (OK) in the SIP/IP Core.

In case of a terminating PoC Client, the PoC Session shall be established when the PoC Server receives the SIP 200 (OK) response sent from the terminating PoC Client.

The PoC Client associated to the PoC Server state transition diagram for basic Media Burst operation to the PoC Client is here referred to as the associated PoC Client.

State details are explained in the following subclauses.

If a MBCP message, a MSRP message, an RTP Media packet, a RTSP PLAY command or a RTSP PAUSE command arrives in any state and there is no procedure specified for it in the subclauses below the PoC Server shall discard the MBCP message, the MSRP message or the RTP Media packet and shall remain in the current state.

The RTSP 200 (OK) responses to RTSP commands is acted upon according to rules and procedures of [RFC2326] and [RFC2326bis] regardless on state and not described in the follwing subclauses.When the PoC Server negotiates with the PoC Client the Talk Burst Control Protocol as specified in [OMA-PoC-1-UP] instead of the Media Burst Control Protocol, the PoC Server:

1.
shall handle the TBCP message received from the PoC Client as the MBCP message of the same subtype; and

2.
shall generate and send towards the PoC Client in the subclauses below the TBCP message instead of the MBCP message as follows:

a.
the TBCP message of the same subtype is generated; and

b.
the TBCP message fields with the same content are included into the TBCP message.

B.6.4.5.1
State 'Start-stop'

B.6.4.5.1.0
General

In this state no association exists between the PoC Server and a PoC Client exists.

An association between the PoC Server and the PoC Client can be created when a PoC Session is initiated or during a PoC Session.

B.6.4.5.1.1
SIP Session initiated

When a SIP Session is established and:

1.
if the associated PoC Client initiates a PoC Session with an Implicit Media Burst Request, and the PoC Session does not exist yet, the PoC Server:

a.
shall continue to perform the actions in subclause B.6.4.4.1.1; and

b.
shall perform the actions specified in the subclause B.6.4.5.4.1 if a PoC Session is initiated by the associated PoC Client;

2.
if the associated PoC Client rejoins an ongoing PoC Session without an Implicit Media Burst Request or initiates or joins a Chat PoC Group Session without an Implicit Media Burst Request or attempts to initiate an already existing PoC Session without an Implicit Media Burst Request, and

a.
if a PoC Session already exists but no PoC Client has the permission to send a Media Burst, the PoC Server:

i.
should send a MBCP Media Burst Idle message to the PoC Client; and

ii.
shall perform the actions specified in the subclause B.6.4.5.4.1;

b.
if a PoC Session is initiated, the PoC Server:

i.
shall perform the actions specified in the subclause B.6.4.5.4.1; and

ii.
shall continue to perform actions in subclause B.6.4.4.1.1;

c.
if another PoC Client has the permission to send a Media Burst, the PoC Server:

i.
should send a MBCP Media Burst Taken message to the PoC Client. The MBCP Media Burst Taken message:

A.
shall include the identity of the PoC User that has been given permission to send a Media Burst as specified in subclause B.8.2;

B.
shall include the SSRC of the PoC Client granted a permission to send a Media Burst, if known by the PoC Server, or alternatively;

C.
shall have the SSRC of the PoC Client granted a permission to send a Media Burst field all 32 bits set to '1';

D.
shall include Privacy as specified in the subclause B.6.5.1.2, if privacy is requested; and

E.
may include notification of the number of Participants connected to the Media-floor Control Entity; and

ii.
shall perform the actions specified in the subclause B.6.4.5.3.1;

3.
if the associated PoC Client attempts to initiate an already existing PoC Session with an Implicit Media Burst Request, and

a.
if no PoC Client has the permission to send a Media Burst, the PoC Server:

i.
shall perform the actions in the subclause B.6.4.4.2.2; and

ii.
shall perform the actions specified in the subclause B.6.4.5.4.1;

b.
if the PoC Client negotiated "queuing" and if another PoC Client has the permission to send a Media Burst, the PoC Server:

i.
shall set the priority level to the negotiated maximum priority level that the PoC Client is permitted to request, except for pre-emptive priority, when high priority is used;

NOTE:
The initial implicit MB_Request will not result in pre-emption, when a PoC Client is joining an ongoing PoC Session. If the PoC Uses wants to pre-empt the current PoC Client that are sending Media, an explicit MB_Request with pre-emptive priority is required.

ii.
shall insert the PoC Client into the Media Burst request queue to the position immediately following all queued requests at the same priority level;

iii.
shall send a MBCP Media Burst Request Queue Status message to the PoC Client. The MBCP Media Burst Request Queue Status message:

A.
should indicate the position of the PoC Client in the Media Burst request queue; and

B
may indicate the priority level of the PoC Client in the in the Media Burst request queue;

iv.
should send a MBCP Media Burst Request Queue Status message with the updated status to the PoC Clients in the Media Burst request queue which negotiated "queuing", which have requested the queue status, whose queue position has been changed since the previous MBCP Media Burst Request Queue Status message and which are not the joining PoC Client. The MBCP Media Burst Request Queue Status message:

A.
should indicate the position of the PoC Client in the Media Burst request queue; and

B.
may indicate the priority level of the PoC Client in the Media Burst request queue;

v.
should send a MBCP Media Burst Taken message to the PoC Client. The MBCP Media Burst Taken message:

A.
shall include the identity of the PoC User that has been given permission to send a Media Burst as specified in subclause B.8.2;

B.
shall include the SSRC of the PoC Client granted a permission to send a Media Burst, if known by the PoC Server, or alternatively;

C.
shall have the SSRC of the PoC Client granted a permission to send a Media Burst field all 32 bits set to '1';

D.
shall include Privacy as specified in the subclause B.6.5.1.2, if privacy requested; and

E.
may include notification of the number of Participants connected to the Media-floor Control Entity; and

vi.
shall perform the actions described in the subclause B.6.4.5.3.1:

c.
if the PoC Client did not negotiate "queuing" and if another PoC Client has the permission to send a Media Burst, the PoC Server:

i.
shall send a MBCP Media Burst Taken message to the PoC Client. The MBCP Media Burst Taken message:

A.
shall include the identity of the PoC User that has been given permission to send a Media Burst as specified in subclause B.8.2;

B.
shall include the SSRC of the PoC Client granted a permission to send a Media Burst, if known by the PoC Server, or alternatively;

C.
shall have the SSRC of the PoC Client granted a permission to send a Media Burst field all 32 bits set to '1';

D.
shall include Privacy as specified in the subclause B.6.5.1.2, if privacy is requested; and

E.
may include notification of the number of Participants connected to the Media-floor Control Entity; and

vii.
shall perform the actions specified in the subclause B.6.4.5.3.1; and

4.
if the PoC Client is invited to a PoC Session and

a.
if another PoC Client has permission to send a Media Burst, the PoC Server:

i.
should send a MBCP Media Burst Taken message to the PoC Client. MBCP Media Burst Taken message:

A.
shall include the identity of the PoC User that has been given permission to send a Media Burst as specified in subclause B.8.2;

B.
shall include the SSRC of the PoC Client granted a permission to send a Media Burst, if known by the PoC Server, or alternatively;

C.
shall have the SSRC of the PoC Client granted a permission to send a Media Burst field all 32 bits set to '1';

D.
shall include Privacy as specified in the subclause B.6.5.1.2, if privacy requested; and

E.
may include notification of the number of Participants connected to the Media-floor Control Entity; and

ii.
shall perform the actions specified in the subclause B.6.4.5.3.1; and

b.
if no other PoC Client has the permission to send a Media Burst; the PoC Server:

i.
should send a MBCP Media Burst Idle message to the PoC Client; and

ii.
shall perform the actions specified in the subclause B.6.4.5.2.1.

B.6.4.5.1.2
Media-floor Control Entity initiated

When the associated PoC Client initiates or connects a Media-floor Control Entity during a PoC Session and

1.
if the Media-floor Control Entity is initiated by the PoC Client the PoC Server:

a.
shall perform the actions in the subclause B.6.4.5.2.1.

NOTE:
The sending of the MBCP Media Burst Idle message is initiated by the general state machine operations as specified in the subclause PoC Server state transition diagram for basic Media Burst operation to the PoC Client.

2.
if the Media-floor Control Entity is already existing and if no other PoC Client has the permission to send Media the PoC Server: 

a.
should send a MBCP Media Burst Idle message; and

b.
shall perform the actions in the subclause B.6.4.5.2.1; and

3.
if the Media-floor Control Entity is already existing and if another PoC Client has the permission to occupy the Media-floor the PoC Server:

a.
shall send a MBCP Media Burst Taken message. The MBCP Media Burst Taken message:

i.
shall include the identity of the PoC User that has been given permission to send a Media Burst as specified in subclause B.8.2;

ii.
shall include the SSRC of the PoC Client granted a permission to send a Media Burst, if known by the PoC Server, or alternatively;

iii.
shall have the SSRC of the PoC Client granted a permission to send a Media Burst field all 32 bits set to '1';

iv.
shall include Privacy as specified in the subclause B.6.5.1.2, if privacy requested; and

v.
may include notification of the number of Participants connected to the Media-floor Control Entity; and,

b.
shall perform the actions in the subclause B.6.4.5.3.

B.6.4.5.2
State U: not permitted and MB_Idle

B.6.4.5.2.0
General

The 'U: not permitted and MB_Idle' state is a stable state and the PoC Server uses this state when the associated PoC Client is not permitted to send a Media Burst.

In this state the T23 (Still-alive) timer can be running.

B.6.4.5.2.1
Enter the 'U: not permitted and MB_Idle' state

When entering this state the PoC Server:

1.
shall start the T23 (Still-alive) timer if Still-alive was negotiated as described in [OMA-PCPS-CP]; and

2.
shall set the state for the associated PoC Client to 'U: not permitted and MB_Idle'.

B.6.4.5.2.2
Permission state change

If another PoC Client than the associated PoC Client in the PoC Session is granted the permission to send a Media Burst, the PoC Server:

1.
shall perform the actions specified in the subclause B.6.4.5.3.1.

B.6.4.5.2.3
Receive MBCP Media Burst Request message (R: MB_Request)

Upon receiving a MBCP Media Burst Request the PoC Server:

1.
shall perform the actions in the subclause B.6.4.4.2.2;

2.
if a MBCP Media Burst Granted message is sent the PoC Server:

a.
shall perform actions in subclause B.6.4.5.4.1; and

3.
otherwise the PoC Server:

a.
shall restart the T23 (Still-alive) timer if the timer is running; and

b.
shall remain in the 'U: not permitted and MB_Idle' state.

NOTE:
The state change for all other PoC Clients is described in subclause B.6.4.5.2.2 if a state change occurs.

B.6.4.5.2.4
Receive MBCP Media Burst Release message (R: MB_Release)

Upon receiving a MBCP Media Burst Release message from the associated PoC Client the PoC Server:

1.
shall send a MBCP Media Burst Idle message to the PoC Client;

2.
shall restart the T23 (Still-alive) timer if the timer is running; and

3.
shall remain in the state 'U: not permitted and MB_Idle' state.

B.6.4.5.2.5
Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets with payload from the associated PoC Client and if MBCP Media Burst Release message was received in the previous 'U: permitted' state and if the Local Granted Mode is not used the PoC Server:

1.
shall not forward the received RTP Media packets to other PoC Clients in the PoC Session;

2.
shall restart the T23 (Still-alive) timer if the timer is running; and

3.
shall remain in the state 'U: not permitted and MB_Idle' state.

NOTE 1: 
It is an implementation issue for the PoC Server how to check whether the MBCP Media Burst Release message was received in the previous state 'U: permitted' or not.

NOTE 2:
The PoC Server restarts the T23 (Still-alive) timer when receiving RTP Media packets.

Upon receiving valid RTP Media packets from the associated PoC Client and if MBCP Media Burst Release message was not received in the previous state 'U: permitted' state and if the Local Granted Mode is not used the PoC Server:

1.
shall not forward the received RTP Media packets to other PoC Clients in the PoC Session;

2.
shall send a MBCP Media Burst Revoke message to the associated PoC Client. The MBCP Media Burst Revoke message:

a.
shall include the reason code field 'No permission to send a Media Burst'; and

3.
shall perform the actions specified in the subclause B.6.4.5.7.1.

NOTE 3: 
It is an implementation issue for the PoC Server how to check whether the MBCP Media Burst Release message was received in the previous state 'U: permitted' or not.

Upon receiving RTP Media packets with payload from the associated PoC Client and if Local Granted Mode is negotiated as specified in [OMA-PCPS-CP] the PoC Server,

1.
shall perform actions in the subclause B.6.4.4.3.1 without sending the MBCP Media Burst Granted message;

2.
shall perform the actions specified in subclause B.6.4.5.4.1; and

3.
shall perform actions in the subclause B.6.4.5.4.5.

B.6.4.5.2.6
Receive MSRP SEND request (R: MSRP SEND)

Upon receiving a MSRP SEND request from the associated PoC Client and if a MBCP Media Burst Release message was received in the previous 'U: permitted' state the PoC Server:

1.
shall generate and send an MSRP 413 response according to rules and procedures of [OMA-PCPS-IM];

2.
shall not forward the received MSRP SEND to other PoC Clients in the PoC Session;

3.
shall restart the T23 (Still-alive) timer if the timer is running; and

4.
shall remain in the state 'U: not permitted and MB_Idle' state.

NOTE:
It is an implementation issue for the PoC Server how to check whether the MBCP Media Burst Release message was received in the previous state 'U: permitted' or not.

Upon receiving a MSRP SEND request from the associated PoC Client and if MBCP Media Burst Release message was not received in the previous state 'U: permitted' state

1.
shall generate and send an MSRP 413 response according to rules and procedures of [OMA-PCPS-IM];

2.
shall not forward the received MSRP SEND request to other PoC Clients;

3.
shall send a MBCP Media Burst Revoke message to the associated PoC Client. The MBCP Media Burst Revoke message:

a.
shall include the reason code field 'No permission to send a Media Burst'; and

4.
shall perform the actions specified in the subclause B.6.4.5.7.1.

B.6.4.5.2.7
Receiving a MBCP Still-alive message (R: Still-alive)

Upon receiving a MBCP Still-alive the PoC Server:

1.
shall send a MBCP Still-alive Acknowledgment message;

2.
shall restart the T23 (Still-alive) timer; and

3.
shall remain in the 'U: not permitted and MB_Idle' state.

B.6.4.5.2.8
T23 (Still-alive) timer fired

On expiry of the T23 (Still-alive) timer the PoC Server:

1.
shall start the T23 (Still-alive) timer; and

2.
shall remain in the 'U: not permitted and MB_Idle' state.

B.6.4.5.2.9
T23 (Still-alive) timer fired N times

On the N:th expiry of the T23 (Still-alive) timer the PoC Server:

1.
shall remove the PoC Client from the PoC Session as described in [OMA-PCPS-CP]; and

2.
shall enter the 'Releasing' state.

B.6.4.5.3
State U: not permitted and MB_Taken

B.6.4.5.3.0
General

The 'U: not permitted and MB_Taken' state is a stable state and the PoC Server uses this state when another PoC Client (not the associated PoC Client) has been given permission to send Media.

B.6.4.5.3.1
Enter the 'U: not permitted and MB_Taken' state

When entering this state the PoC Server:

1.
shall stop the T23 (Still-alive) timer if the timer is running; and

2.
shall set the basic state to 'U: not permitted and MB_Taken'.

B.6.4.5.3.2
Permission state change

When the general state machine changes its state to 'G: MB_Idle' the PoC Server:

1.
shall perform the actions specified in the subclause B.6.4.5.2.1.

B.6.4.5.3.3
Receive MBCP Media Burst Request message (R: MB_Request)

Upon receiving a MBCP Media Burst Request message from the associated PoC Client, if the PoC Client did not negotiate "queuing" and did not negotiate "tb_priority", the PoC Server:

1.
shall send a MBCP Media Burst Deny message to the associated PoC Client. The MBCP Media Burst Deny message:

a.
shall include the reason code field 'Another PoC User has permission'; and

2.
shall remain in the 'U: not permitted and MB_Taken' state.

Upon receiving a MBCP Media Burst Request message from the associated PoC Client, if the PoC Client negotiated "queuing" or "tb_priority", the PoC Server:

1.
shall determine the effective priority level as follows

a.
the lower of the priority level included in MBCP Media Burst Request message and the negotiated maximum priority level that the PoC Client is permitted to request, if the PoC Client negotiated "tb_priority" and priority level is included in the MBCP Media Burst Request message;

b.
the receive only priority, if the PoC Client negotiated "tb_priority" and if the negotiated maximum priority level that the PoC Client is permitted to request is receive only;

c.
the normal priority, if the PoC Client negotiated "tb_priority", if the negotiated maximum priority level that the PoC Client is permitted to request is not receive only and if the priority level is not included in the MBCP Media Burst Request message; and

d.
the normal priority, if the PoC Client did not negotiate "tb_priority";

2.
if the effective priority level is receive only, the PoC Server:

a.
shall send a MBCP Media Burst Deny message to the PoC Client. The MBCP Media Burst Deny message:

i.
shall include the reason code field Receive only'; and

b.
shall remain in the 'U: not permitted and MB_Taken' state;

3.
if the PoC Client is already queued with the same effective priority level, the PoC Server:

a.
shall send a MBCP Media Burst Request Queue Status message to the requesting PoC Client. if the PoC Client negotiated "queuing". The MBCP Media Burst Request Queue Status message:

i.
should indicate the position of the PoC Client in the Media Burst request queue; and

ii.
may indicate the priority level of the PoC Client in the Media Burst request queue;

NOTE:
If the PoC Client did not negotiate "queuing", no response is sent to the PoC Client now. 

4.
if the effective priority level is pre-emptive and there are no other pre-emptive requests in the Media Burst request queue and the effective priority level of the current PoC Client with permission to send a Media Burst is not the pre-emptive priority, the PoC Server:

a.
shall perform the action in the subclause B.6.4.4.3.6;

5.
if the PoC Client did not negotiate "queuing", the effective priority level is pre-emptive and either other pre-emptive request is queued or the effective priority level of the current PoC Client with permission to send a Media Burst is the pre-emptive priority, the PoC Server:

a.
shall send a MBCP Media Burst Deny message to the associated PoC Client. The MBCP Media Burst Deny message:

i.
shall include the reason code field 'Another PoC User has permission'; and

b.
shall remain in the 'U: not permitted and MB_Taken' state;

6.
if the PoC Client did not negotiate "queuing" and the effective priority level is not pre-emptive, the PoC Server:

a.
shall send a MBCP Media Burst Deny message to the associated PoC Client. The MBCP Media Burst Deny message:

i.
shall include the reason code field 'Another PoC User has permission'; and

b.
shall remain in the 'U: not permitted and MB_Taken' state; and

7.
if the PoC Client negotiated "queuing" , the PoC Server :

a.
shall either insert the PoC Client into the Media Burst request queue, if not inserted yet, or update the position of the PoC Client in the Media Burst request queue, if already inserted, as follows:

i.
if the PoC Client negotiated "timestamp" and the timestamp is included in the MBCP Media Burst Request message:

A.
to the position immediately following all queued requests at the same effective priority level with an earlier timestamp and immediately in front of all queued requests at the same effective priority level with a later timestamp. The position of the request relative to other requests at the same effective priority level which were not time-stamped shall be determined according to the policy of the PoC Server; and

i.
if the timestamp is not included in the MBCP Media Burst Request message or if this option is not supported by the PoC Server:

A.
to the position immediately following all queued requests at the same effective priority level. 

b.
the PoC Server shall send a MBCP Media Burst Request Queue Status message to the PoC Client. The MBCP Media Burst Request Queue Status message:

i.
should indicate the position of the PoC Client in the Media Burst request queue; and

ii.
may indicate the priority level of the PoC Client in the Media Burst request queue;

c.
should send a MBCP Media Burst Request Queue Status message with the updated status to the PoC Clients in the Media Burst request queue which negotiated "queuing", which have requested the queue status, whose queue position has been changed since the previous MBCP Media Burst Request Queue Status message and which are not the requesting PoC Client. The MBCP Media Burst Request Queue Status message:

i.
should indicate the position of the PoC Client in the Media Burst request queue; and

ii.
may indicate the priority level of the PoC Client in the Media Burst request queue; and

d.
shall remain in the 'U: not permitted and MB_Taken' state.

B.6.4.5.3.4
Receive MBCP Media Burst Release message (R: MB_Release)

Upon receiving a MBCP Media Burst Release message from the associated PoC Client, if the PoC Client did not negotiate "queuing" and did not negotiate "tb_priority", the PoC Server:

1.
shall send a MBCP Media Burst Taken message to the associated PoC Client. The MBCP Media Burst Taken message:

a.
shall include the identity of the PoC User that has been given permission to send a Media Burst as specified in subclause B.8.2;

b.
shall include the SSRC of the PoC Client granted a permission to send a Media Burst, if known by the PoC Server, or alternatively;

c.
shall have the SSRC of the PoC Client granted a permission to send a Media Burst field all 32 bits set to '1'; and

d.
may include notification of the number of Participants connected to the Media-floor Control Entity; and

2.
shall remain in the 'U: not permitted and MB_Taken' state.

Upon receiving a MBCP Media Burst Release from the associated PoC Client, if the PoC Client negotiated "queuing" or "tb_priority", the PoC Server:

1.
shall remove the PoC Client from the Media Burst request queue, if the PoC Client was in the Media Burst request queue;

2.
shall send a MBCP Media Burst Taken message to the associated PoC Client. The MBCP Media Burst Taken message:

a.
shall include the identity of the PoC User that has been given permission to send a Media Burst as specified in subclause B.8.2;

b.
shall include the SSRC of the PoC Client granted a permission to send a Media Burst, if known by the PoC Server, or alternatively;

c.
shall have the SSRC of the PoC Client granted a permission to send a Media Burst field all 32 bits set to '1'; and

d.
may include notification of the number of Participants connected to the Media-floor Control Entity.

3.
should send a MBCP Media Burst Request Queue Status message with the updated status to the PoC Clients in the Media Burst request queue which negotiated "queuing", which have requested the queue status and whose queue position has been changed since the previous MBCP Media Burst Request Queue Status message. The MBCP Media Burst Request Queue Status message:

a.
should indicate the position of the PoC Client in the Media Burst request queue; and

b.
may indicate the priority level of the PoC Client in the Media Burst request queue; and

4.
shall remain in the 'U: not permitted and MB_Taken' state.

B.6.4.5.3.5
Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets with payload from the associated PoC Client, the PoC Server:

1.
shall not forward the RTP Media packets to the other PoC Clients in the PoC Session;

2.
shall send a MBCP Media Burst Revoke message to the associated PoC Client. The MBCP Media Burst Revoke message:

a.
shall include the reason code field 'No permission to send a Media Burst'; and

3.
shall perform the actions specified in the subclause B.6.4.5.7.1.

B.6.4.5.3.6
Receive MSRP SEND request (R: MSRP SEND)

Upon receiving a MSRP SEND request from the associated PoC Client, the PoC Server:

1.
shall generate and send an MSRP 413 response according to rules and procedures of [OMA-PCPS-IM];

2.
shall not forward the MSRP SEND request to the other PoC Clients in the PoC Session;

3.
shall send a MBCP Media Burst Revoke message to the associated PoC Client. The MBCP Media Burst Revoke message:

a.
shall include the reason code field 'No permission to send a Media Burst'; and

4.
shall perform the actions specified in the subclause B.6.4.5.7.1.

B.6.4.5.3.7
RTSP command received (R: RTSP command)

Upon receiving RTP Media packets with payload from the associated PoC Client, the PoC Server:

1.
shall not forward the RTP Media packets to the other PoC Clients in the PoC Session;

2.
shall send a MBCP Media Burst Revoke message to the associated PoC Client. The MBCP Media Burst Revoke message:

a.
shall include the reason code field 'No permission to send a Media Burst'; and

3.
shall perform the actions specified in the subclause 6.4.5.7.1.

B.6.4.5.4
State U: permitted

B.6.4.5.4.0
General

The 'U: permitted' state is a stable state and the PoC Server uses this state when the associated PoC Client has been given permission to send a Media Burst.

The timer T1 (End of RTP Media) is running in the general state machine if Continuous Media is bound to the Media-floor Control Entity. 

The timer T2 (Stop talking) can be running in the general state machine if only Continuous Media is bound to the Media-floor Control Entity.

The timer T19 (start of MSRP) timer is running in the general state machine if only Discrete Media is bound to the Media-floor Control Entity is bound to the Media-floor Control Entity.

The timer T18 (end of Media-floor time) timer is running in the general state machine if Discrete Media is bound to the Media-floor Control Entity.

The T20 (Granted re-send) timer is running in the general state machine, if the granted PoC Client was queued and if the PoC Client supports "queuing".

The timer T24 (start of RTSP timer) is controlled is running in this state if the Media Streaming Control Media Type is bound to this Media-floor Control Entity.

The timer T25 (end of RTSP timer) is controlled is running in this state if the Media Streaming Control Media Typeis bound to this Media-floor Control Entity.

The timers T1 (End of RTP Media), T2 (Stop talking), T19 (start of MSRP) timer and T18 (end of Media-floor time) timer, T24 (start of RTSP timer) and the T25 (end of RTSP timer) are controlled by the general state machine as specified in subclause B.6.4.4 but shown described in this state for readability and completeness reasons.

B.6.4.5.4.1
Enter the state 'U: permitted'

When entering this state the PoC Server:

1.
shall stop the T23 (Still-alive) timer if the timer is running;

2.
shall start the T1 (End of RTP Media) timer if Continuous Media is bound to the Media-floor Control Entity;

3.
shall start the T19 (start of MSRP) timer in the case only Discrete Media or is bound to the Media-floor Control Entity;

4.
shall start the T24 (start of RTSP) timer if the Streaming Media Control Media Type is bound to this Media-floor Control Entity; and

5.
shall set the state for the associated PoC Client to 'U: Permitted'.

B.6.4.5.4.2
Receive MBCP Media Burst Release message (R: MB_Release)

Upon receiving a MBCP Media Burst Release message from the associated PoC Client the PoC Server and in the case Continuous Media is bound to the Media-floor Control Entity, (the message includes an indication of the sequence number of the last RTP Media packet):

1.
if last RTP Media packet is not received the PoC Server:

a.
shall store last sequence number indicated in the message; and

b.
shall remain in the state 'U: permitted';

2.
if last RTP Media packet is already received the PoC Server:

a.
shall stop the T2 (Stop talking) timer, if the timer is running; and

b.
shall perform the actions specified in the subclause B.6.4.6.2.1; and

3.
if the sequence number was set to invalid in the MBCP Media Burst Release message, the PoC Server:

a.
shall stop the T2 (Stop talking) timer, if the timer is running; and

b.
shall perform the actions specified in the subclause B.6.4.5.2.1.

Upon receiving a MBCP Media Burst Release message from the associated PoC Client the PoC Server and in the case only Discrete Media is bound to the Media-floor Control Entity and

1.
if the last chunk of an MSRP SEND request is not received, then the PoC Server:

a.
shall remain in the state 'U: permitted;

2.
if there no outstanding chunks of an MSRP SEND request then the PoC Server:

a.
shall stop the T18 (end of Media-floor time), if the timer is running; and

b.
shall perform the actions specified in the subclause B.6.4.5.2.1;

NOTE:
MBCP Media Burst Request Queue Status message are sent to PoC Clients waiting in the Media Burst request queue in subclause B.6.4.4.2.1.

3.
shall stop the T23 (Still-alive) timer if the timer is running;

4.
shall start the T1 (End of RTP Media) timer if Continuous Media is bound to the Media-floor Control Entity;

5.
shall start the T19 (start of MSRP) timer in the case only Discrete Media or is bound to the Media-floor Control Entity;

6.
shall start the T24 (start of RTSP) timer if the Streaming Media Control Media Type is bound to this Media-floor Control Entity; and

7.
shall set the state for the associated PoC Client to 'U: Permitted'.

B.6.4.5.4.3
T1 (End of RTP Media) timer fired

On expiry of T1 (End of RTP Media) timer, the PoC Server:

1.
shall stop the T2 (Stop talking) timer or T18 (end of Media-floor time), if any of the timers are running; and

2.
shall perform the actions specified in the subclause B.6.4.5.2.1.

B.6.4.5.4.4
T2 (Stop talking) timer fired

On expiry of the T2 (Stop talking) timer, the PoC Server:

1.
if MBCP Media Burst Release message was already received in this state:

a.
shall perform the actions specified in the subclause B.6.4.5.2.1;

2.
if MBCP Media Burst Release message was not received in this state:

a.
shall send a MBCP Media Burst Revoke message to the associated PoC Client. The MBCP Media Burst Revoke message:

i.
shall include the reason code field 'Media Burst too long'; and

ii.
should include the retry-after time; and

3.
shall perform the actions specified in the subclause B.6.4.5.5.1.

B.6.4.5.4.5
Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets with payload from the associated PoC Client the PoC Server:

1.
shall perform actions in subclause B.6.4.4.3.4:

a.
shall start the T2 (Stop talking) timer if not already running if only Continuous Media is bound to the Media-floor Control Entity;

b.
shall start the T18 (end of Media-floor time) timer if Discrete Media is bound to the Media-floor Control Entity; and

c.
shall maintain the 'U: permitted' state; and

2.
if the PoC Server detects the last RTP Media packet of the Media Burst, the PoC Server:

a.
shall stop the T2 (Stop talking) timer or the T18 (end of Media-floor timer) depending on which timer is running; and

b.
shall perform the actions specified in the subclause B.6.4.5.2.1.

B.6.4.5.4.6
Receive MBCP Media Burst Request message (R: MB_Request)

Upon receiving a MBCP Media Burst Request message from the associated PoC Client the PoC Server:

1.
shall perform the actions in subclause B.6.4.4.3.7;

2.
shall store the SSRC of PoC Client requesting a permission to send a Media Burst until the end of the Media Burst associated to that Media Burst Request; and

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

B.6.4.5.4.7
T19 (start of MSRP) timer fired

On expiry of T19 (start of MSRP) timer, the PoC Server:

1.
shall perform the actions specified in the subclause B.6.4.5.2.1.

B.6.4.5.4.8
T18 (end of Media-floor time) timer fired

On expiry of the T18 (end of Media-floor time) timer, the PoC Server:

1.
if MBCP Media Burst Release message was already received in this state:

a.
shall perform the actions specified in the subclause B.6.4.5.2.1; and

2.
if MBCP Media Burst Release message was not received in this state:

a.
shall send a MBCP Media Burst Revoke message to the associated PoC Client. The MBCP Media Burst Revoke message:

i.
shall include the reason code field 'Media Burst too long';

ii.
should include the retry-after time; and

iii.
shall perform the actions specified in the subclause B.6.4.5.5.1.

B.6.4.5.4.9
Receive MSRP SEND request (R: MSRP SEND)

Upon receiving a MSRP SEND request from the associated PoC Client the PoC Server:

1.
shall perform the actions in subclause B.6.4.4.3.12; and

a.
shall stop the T19 (start of MSRP) if the timer is running;

b.
shall start the T18 (end of Media-floor time) if not already running; and

c.
shall maintain the 'U: permitted' state.

B.6.4.5.4.10
RTSP command received (R: RTSP command)

Upon receipt of a RTSP command from the associated PoC Client the PoC Server:

1.
shall stop the T24 (start of RTSP) timer if running; 

2.
shall start the T25 (end of RTSP) timer;

3.
shall perform the actions in subclause B.6.4.4.3.16; and

4.
shall maintain the 'U: permitted' state.

B.6.4.5.4.11
T24 (start of RTSP) timer fired

On expiry of T24 (start of MSRP) timer, the PoC Server:

1.
shall perform the actions specified in the subclause B.6.4.5.2.1.

B.6.4.5.4.12
T25 (end of RTSP) timer fired

On expiry of the T25 (end of RTSP) timer, the PoC Server:

1.
if MBCP Media Burst Release message was already received in this state:

a.
shall perform the actions specified in the subclause B.6.4.5.2.1; and

2.
if MBCP Media Burst Release message was not received in this state:

a.
shall send a MBCP Media Burst Revoke message to the associated PoC Client. The MBCP Media Burst Revoke message:

i.
shall include the reason code field 'Media Burst too long';

ii.
should include the retry-after time; and

iii.
shall perform the actions specified in the subclause B.6.4.5.5.1.

B.6.4.5.5
State 'U: pending MB_Revoke'

B.6.4.5.5.0
General

The 'U: pending MB_Revoke' state is a transition state and the PoC Server uses this state during the grace period after sending the MBCP Media Burst Revoke message.

In this state:

-
The T3 (Stop Talking grace) timer is running.

-
The T8 (Media Burst Revoke) timer is running.

-
The T1 (End of RTP) timer is running in case Continuous Media is bound to the Media-floor Control Entity.

-
The T19 (start of MSRP) is running in this state if only Discrete Media is bound to the Media-floor Control Entity.

-
The T24 (start of RTSP) is running in this state if the Streaming Media Control Media Type is bound to the Media-floor Control Entity.

The T1 (End of RTP) timer, the T3 (Stop Talking grace) timer and the T19 (start of MSRP) are started and stopped by the general state machine procedure but added in this subclause for readability and completeness reasons.

B.6.4.5.5.1
Enter the state 'U pending MB_Revoke'

When entering this state the PoC Server:

1.
shall start the T3 (Stop talking grace) timer;

2.
shall start the T8 (Media Burst Revoke) timer; and

3.
shall set the state for the associated PoC Client to 'U: pending MB_Revoke'.

B.6.4.5.5.2
T8 (Media Burst Revoke) timer fired

On expiry of the T8 (Media Burst Revoke) timer the PoC Server:

1.
shall retransmit the MBCP Media Burst Revoke message to the associated PoC Client. The MBCP Media Burst Revoke message:

a.
shall include the reason code field 'Media Burst too long'; and

b.
should include the previous retry after time, which may be decremented by T8 (Media Burst Revoke) seconds;

2.
shall start the T8 (Media Burst Revoke) timer; and

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

B.6.4.5.5.3
T3 (Stop talking grace) timer fired

On expiry of the T3 (Stop talking grace) timer the PoC Server:

1.
shall perform the actions specified in the subclause B.6.4.5.6.1.

B.6.4.5.5.4
Receive RTP Media packets (R: Media)

Upon receiving an RTP Media packet with payload from the associated PoC Client different from the last RTP Media packet with payload the PoC Server:

NOTE 1:
Prior to the reception of the MBCP Media Burst Release message the PoC Server cannot determine if the received RTP Media packet is the last RTP Media packet and handles all received RTP Media packets as being not the last.

1.
shall perform actions in subclause B.6.4.4.3.4;

2.
shall restart T1 (End of RTP Media) timer; and

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

NOTE 2: 
The T1 timer above is started and stopped by the general state machine procedure but added in the list above for readability and completeness reasons.

B.6.4.5.5.5
Receive MBCP Media Burst Release message (R: MB_Release)

Upon receiving a MBCP Media Burst Release message (the message includes an indication of the sequence number of the last RTP Media packet) and if Continuous Media is bound to the Media-floor Control Entity and

1.
if last RTP Media packet is not received the PoC Server:

a.
shall store last sequence number indicated in the message; and

b.
shall remain in the state 'U: pending MB_Revoke';

2.
if last RTP Media packet is already received the PoC Server:

a.
shall stop the timer T3 (Stop talking grace) timer; and

b.
according to the PoC Server local policy either

i.
shall send the MBCP Media Burst Idle message to the associated PoC Client; and

ii.
shall perform the actions specified in the subclause B.6.4.5.2.1; or

NOTE 1: 
To allow a PoC Client, who had exceeded the maximum allowed time to send Media and from whom the PoC Server received MB_Release message before T3 (Stop talking grace) timer expired, to request the Media Burst permission without the penalty period, the steps i. and ii. are highly recommended.

iii.
shall perform the actions specified in the subclause B.6.4.5.6.1; and

3.
if the sequence number was set to invalid in the MBCP Media Burst Release message, the PoC Server:

a.
shall stop the T3 (Stop talking grace) timer; and

b.
according to the PoC Server local policy either:

i.
shall send the MBCP Media Burst Idle message to the associated PoC Client; and

ii.
shall perform the actions specified in the subclause B.6.4.5.2.1; or

NOTE 2: 
To allow a PoC Client, who had exceeded the maximum allowed time to send Media and from whom the PoC Server received MB_Release message before T3 (Stop talking grace) timer expired, to request the Media Burst permission without the penalty period, the steps i. and ii. are highly recommended.

iii.
shall perform the actions specified in the subclause B.6.4.5.6.1.

Upon receiving a MBCP Media Burst Release message and if only Discrete Media is bound to the Media-floor Control Entity and

1.
if last chunk of the last received MSRP SEND request is not received the PoC Server:

a.
shall remain in the state 'P: pending MB_Revoke';

2.
if there are no remaining chunks of the last received MSRP SEND request the PoC Server:

a.
shall stop the timer T3 (Stop talking grace) timer; and

b.
according to the PoC Server local policy the PoC Server either:

i.
shall send the MBCP Media Burst Idle message to the associated PoC Client; and

ii.
shall perform the actions specified in the subclause B.6.4.5.2.1; or

NOTE 3: 
To allow a PoC Client, who had exceeded the maximum allowed time to send Media and from whom the PoC Server received MB_Release message before T3 (Stop talking grace) timer expired, to request the Media Burst permission without the penalty period, the steps i. and ii. above are highly recommended.

iii.
shall perform the actions specified in the subclause B.6.4.5.6.1.

B.6.4.5.5.6
Receive last RTP Media packet (R: Last Media)

Upon receiving an RTP Media packet with payload with the same sequence number as indicated by the MBCP Media Burst Release message to be the last RTP Media packet the PoC Server:

1.
shall perform actions in subclause B.6.4.4.5.4;

2.
shall stop the timer T3 (Stop talking grace) timer; and

3.
according to the PoC Server local policy either

a.
shall send the MBCP Media Burst Idle message to the associated PoC Client; and

b.
shall perform the actions specified in the subclause B.6.4.5.2.1; or

c.
shall perform the actions specified in the subclause B.6.4.5.6.1.

NOTE: 
To allow a PoC Client, who had exceeded the maximum allowed time to send Media and from whom the PoC Server received MB_Release message before T3 (Stop talking grace) timer expired, to request the Media Burst permission without the penalty period, the steps a. and b. are highly recommended.

B.6.4.5.5.7
T1 (End of RTP Media) timer fired

On expiry of the T1 (End of RTP Media) timer the PoC Server:

1.
shall stop the timer T3 (Stop talking grace) timer; and

2.
according to the PoC Server local policy either

a.
shall send the MBCP Media Burst Idle message to the associated PoC Client; and

b.
shall perform the actions specified in the subclause B.6.4.5.2.1; or

NOTE: 
To allow a PoC Client, who had exceeded the maximum allowed time to send Media and from whom the PoC Server received MB_Release message before T3 (Stop talking grace) timer expired, to request the Media Burst permission without the penalty period, the steps a. and b. are highly recommended.

c.
shall perform the actions specified in the subclause B.6.4.5.6.1.

B.6.4.5.5.8
The timer T19 (start of MSRP) fired

On expiry of the timer T19 (start of MSRP) timer the PoC Server:

1.
shall perform the actions specified in the subclause B.6.4.5.6.1.

B.6.4.5.5.9
Receive a MSRP SEND request (R: MSRP SEND)

Upon receiving a MSRP SEND request from the associated PoC Client the PoC Server:

1.
shall perform the actions in subclause B.6.4.4.5.7; and

2.
shall stop the T19 (start of MSRP) timer.

B.6.4.5.5.10
Receive last chunk in an MSRP SEND request (R: Last MSRP SEND)

Upon receiving a the last chunk in a MSRP SEND request the PoC Server:

1.
shall perform the actions in subclause B.6.4.4.5.7; and

2.
if only Discrete Media is bound to the Media-floor Control the PoC Server:

a.
shall stop the timer T3 (Stop talking grace) timer; and

b.
according to the PoC Server local policy the PoC Server either

i.
shall send the MBCP Media Burst Idle message to the associated PoC Client; and

ii.
shall perform the actions specified in the subclause B.6.4.5.2.1; or

NOTE: 
To allow a PoC Client, who had exceeded the maximum time to occupy the Media-floor and from whom the PoC Server received MB_Release message before T3 (Stop talking grace) timer expired, to request the Media Burst permission without the penalty period, the steps i. and ii. above are highly recommended.

iii.
shall perform the actions specified in the subclause B.6.4.5.6.1.

B.6.4.5.5.11
The timer T24 (start of RTSP) fired

On expiry of the timer T24 (start of RTSP) timer the PoC Server:

1.
shall perform the actions specified in the subclause B.6.4.5.6.1.

B.6.4.5.5.12
RTSP command received (R: RTSP command)

Upon receipt of a RTSP command from the associated PoC Client the PoC Server:

1.
shall stop the T24 (start of RTSP) timer if running;

2.
shall start the T25 (end of RTSP) timer;

3.
shall perform the actions in subclause B.6.4.4.3.16; and

4.
shall maintain the 'U: pending MB_Revoke' state.

B.6.4.5.6
State 'U: waiting MB_Revoke'

B.6.4.5.6.0
General

The 'U: waiting MB_Revoke' state is a stable state and during the time the PoC Client is not allowed to request for the permission to send a Media Burst as a penalty for misusing its permission to send a Media Burst.

Timer T9 (retry-after) is running in this state.

NOTE:
This state is required in order to not destroy a PoC Session in the case a PoC Client is misbehaving and requests for permission to send a Media Burst all the time.

B.6.4.5.6.1
Enter the 'U: waiting MB_Revoke' state

When entering this state the PoC Server:

1.
shall start the T9 (Retry-after) timer; and

2.
shall set the state for the associated PoC Client to 'U: waiting MB_Revoke'.

During the time the PoC Server is in this state, the PoC Server:

1.
shall not send the MBCP Media Burst Idle message to the associated PoC Client;

2.
shall send MBCP Media Burst Taken message to the associated PoC Client if another PoC Client is granted the permission to send a Media Burst;

3.
shall forward RTP Media packets from another PoC Client to the associated PoC Client; and

4.
shall forward MSRP SEND requests from another PoC Client to the associated PoC Client.

B.6.4.5.6.2
Receive Media Burst Request message (R: MB_Request)

Upon receiving a MBCP Media Burst Request message from the associated PoC Client the PoC Server:

1.
shall send a MBCP Media Burst Deny message to the PoC Client. The MBCP Media Burst Deny message:

shall include the reason code field 'Retry-after timer has not expired'; and

2.
shall remain in the 'U: waiting MB_Revoke' state.

B.6.4.5.6.3
T9 (Retry-after) timer fired

On expiry of the T9 (Retry-after) timer either,

1.
if the general state is 'G: MB_Idle', the PoC Server:

a.
shall send the MBCP Media Burst Idle message; and

b.
shall perform the actions specified in the subclause B.6.4.5.2.1; and

2.
if the general state is 'G: MB_Taken', the PoC Server:

a.
shall perform the actions specified in the subclause B.6.4.5.3.1.

B.6.4.5.7
State U: not permitted but sends Media

B.6.4.5.7.0
General

The 'U: not permitted but sends Media' state is a transition state and the PoC Server uses this state when it receives RTP Media packets or MSRP SEND requests from the associated PoC Client and the associated PoC Client is not permitted to send a Media Burst.

Timer T8 (Media Burst Revoke) is running in this state.

B.6.4.5.7.1
Enter the 'U: not permitted but sends Media' state

When entering this state the PoC Server:

1.
shall stop the T23 (Still-alive) timer if the timer is running;

2.
shall start the T8 (Media Burst Revoke) timer; and

3.
shall set the state for the associated PoC Client to 'U: not permitted but sends Media'.

When the PoC Server is in this state, the PoC Server:

1.
shall not forward the RTP Media packet to the other PoC Clients in the PoC Session; and

2.
shall not forward MSRP SEND requests to other PoC Clients in the PoC Session.

B.6.4.5.7.2
T8 (Media Burst Revoke) timer fired

On expiry of T8 (Media Burst Revoke) timer, the PoC Server:

1.
shall send a MBCP Media Burst Revoke message to the associated PoC Client. The MBCP Media Burst Revoke message:

a.
shall include the reason code field 'No permission to send a Media Burst'.

b.
shall restart T8 (Media Burst Revoke) timer; and

c
shall remain in the 'U: not permitted but sends Media' state.

NOTE:
The number of times the PoC Server retransmits the MBCP Media Burst Revoke message and the action to take when the PoC Server gives up is an implementation issue. However, it is recommended that the PoC Client is disconnected from the PoC Session.

B.6.4.5.7.3
Receive MBCP Media Burst Release message (R: MB_Release)

Upon receiving a MBCP Media Burst Release message from the associated PoC Client the PoC Server either:

1.
if the general state is 'G: MB_Idle', the PoC Server:

a.
shall send the MBCP Media Burst Idle message; and

b.
shall perform the actions specified in the subclause B.6.4.5.2.1; and

2.
if the general state is 'G: MB_Taken', the PoC Server:

a.
shall send a MBCP Media Burst Taken message. MBCP Media Burst Taken message:

i.
shall include the identity of the PoC User that has been given permission to send a Media Burst as specified in subclause B.8.2;

ii.
shall include the SSRC of the PoC Client granted a permission to send a Media Burst, if known by the PoC Server, or alternatively;

iii.
shall have the SSRC of the PoC Client granted a permission to send a Media Burst field all 32 bits set to '1'; and

iv.
may include notification of the number of Participants connected to the Media-floor Control Entity; and

b.
shall perform the actions specified in the subclause B.6.4.5.3.1.

B.6.4.5.8
State: Any state

B.6.4.5.8.0
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' and 'Releasing' states.

B.6.4.5.8.1
Receive PoC Session release – 1

Upon receiving a PoC Session release stage 1 request from the Control Plane when the PoC Session is going to be released or when the PoC Client is leaving the PoC Session or when the PoC Client disconnects from the Media-floor Control Entity or when the Media-floor Control Entity is removed from the PoC Session, the PoC Server:

1.
shall stop sending MBCP messages, MSRP messages and RTP Media packets towards to the PoC Client;

2.
shall ignore any MBCP messages received from the PoC Client;

3.
shall stop forwarding RTP Media packets or MSRP messages received from the PoC Client;

4.
shall perform the actions specified in subclause B.6.4.4.2.1, if the releasing PoC Client has permission to send Media; and

5.
shall enter the 'Releasing' state.

B.6.4.5.9
State: 'Releasing'

B.6.4.5.9.0
General

The 'Releasing' state is a transition state. The PoC Server uses this state while waiting for the Control Plane to finalize the release of the PoC Session or finalizing the removal of the PoC Client from the PoC Session or finalizing the disconnection of the PoC Client from the Media-floor Control Entity or finalizing the removal of the Media-floor Control Entity from the PoC Session.

B.6.4.5.9.1
Receive PoC Session release - 2

Upon receiving a PoC Session release stage 2 request from the Control Plane, the PoC Server:

shall release all User Plane resources and any running timers associated with this Media-floor Control Entity associated with this PoC Client for this PoC Session; and

shall enter the 'Start-stop' state and terminate the state machine 'PoC Server state transition for basic normal Media Burst operation to the PoC Client'.

B.6.4.6
Controlling PoC Function procedures for Media Stream not bound to Media-floor Control Entity

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.4.6.

B.6.4.7
EMCS Retrieval function state diagram

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.4.7.

B.6.5
Media Burst Control Protocol (MBCP) messages

The Media Burst Control Protocol (MBCP) is based on the RTCP Application Packets (RTCP: APP), as defined in [RFC3550], but MBCP messages do not conform to the rules for compound RTCP packets or RTCP packet transmission.

Each MBCP message shall be one RTCP: APP packet. These RTCP: APP packets shall not be sent in compound RTCP packets, but more than one MBCP Media Burst Control message may be sent in a single IP packet. The structure of each MBCP message is defined below.6.5.1
RTCP: APP message format

B.6.5.1
RTCP: APP message format

B.6.5.1
General

The definition of the fields in the RTCP APP packet is found in [RFC3550].

Table 1 shows the RTCP APP packet format.

Table 1: RTCP: APP message format.

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P| subtype |   PT=APP=204  |            length             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                           SSRC                                |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name (ASCII)                         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                 application-dependent data                    |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

P

The padding bit P shall be set to 0.

Length

The length field in the RTCP header is the length of the packet in 32-bit words, not counting the first 32-bit word in which the length field resides.

NOTE 1: 
The length field can indicate message size longer than specified in this version of the protocol. This can be the case e.g. if message is of later version of this protocol.

Name

The 4-byte ASCII string in the RTCP header shall be used to define the set of MBCP Media Burst Control messages to be unique with respect to other APP packets that the application might receive. 

For MBCP and TBCP the ASCII name string shall be: PoC1.

NOTE 2:
The ASCII name field value i.e. PoC1 does not correspond to the PoC Enabler version.

Application-dependent data

The use of application dependent data is specified in the subclause where the MBCP message is specified. If the length of the application dependent data is not a multiple of 4 bytes, the application dependent data shall be padded to a multiple of 4 bytes. The value of the padding bytes should be set to zero. The PoC Client shall ignore the value of the padding bytes.

B.6.5.1.1
Handling of unknown fields and messages

When a message is received the PoC Client and the PoC Server shall:

-
ignore the whole message, if the subtype is unknown;

-
ignore the unspecified fields in the message (e.g. specified in future version of the PoC Enabler Release) and

-
ignore the syntactically incorrect optional fields.

B.6.5.1.2
MBCP specific fields

This subclause lists fields specific for MBCP.

The MBCP messages can include the MBCP specific fields. If included, the MBCP specific fields are contained in the application-dependent data of the MBCP message.

Each MBCP specific field consists of an 8-bit Field ID, an 8-bit octet count describing the length of the field value not including this two-octet header, and the field value.

Table 2 lists the available fields including the assigned Field ID.

Table 2: MBCP specific fields

	Field name
	Field ID
	Reference
	Description

	-
	000-099
	[RFC3550]
	Used by RTCP [RFC3550]

	P-count
	100
	6.5.1.2.1
	Participants

	T2-timer
	101
	6.5.1.2.2
	Stop talking time

	MB-priority-level
	102
	6.5.1.2.3
	MB-priority value

	Time-stamp
	103
	6.5.1.2.4
	Time stamp value

	Alert-margin
	104
	6.5.1.2.5
	Advanced Revocation Alert time information

	Privacy
	105
	6.5.1.2.6
	Privacy for Sender Identification

	MBCP-restrict
	107
	6.5.1.2.8
	MBCP usage restrictions

	Media-Streams
	108
	6.5.1.2.9
	Media Streams usage

	Reason-Header
	109
	6.5.1.2.10
	Reason header value of SIP BYE request

	Requested-Duration
	110
	6.5.1.2.11
	Requested Duration for Media Burst Transmission

	Request text in MBCP message
	111
	6.5.1.2.12
	Text to be included in requests sent to the Moderator

	MBCP-sequence
	112
	6.5.1.2.13
	Sequence number of MBCP message sent over a Multicast PoC Channel

	Bit-Map-Addressing (BMA)
	113
	6.5.1.2.14
	

	-
	114-255
	Future releases of the PoC Enabler
	Reserved for future use


Table 2: MBCP specific fields

B.6.5.1.2.1
P-count

The P-count field shall include the value 100 (decimal) indicating that this additional information field is used to indicate the number of Participants in the PoC Session in case the PoC Speech is the only Media in the PoC Session, otherwise the number of Participants connected to the Media-floor Control Entity.

The P-count-length field shall include the value 2 indicating the length of this item.

The Participant field shall be a 16 bits integer and it shall be used as follows:

	0
	The number of Participant is not known.

	1 … 65534   
	The number of Participants connected to the Media-floor Control Entity in the PoC Session including the sender.

	65535
	65535 or more Participants connected to the Media-floor Control Entity in the PoC Session including the sender.


B.6.5.1.2.2
T2-timer

The T2-timer field shall include the value 101 (decimal) indicating that this additional information field is used to indicate the T2 (Stop talking) timer value.

The T2-length field shall include the value 2 indicating the length of this item.

The value of the T2-timer value shall be a 16 bits integer and it shall be used as follows:

	0
	The value of T2-timer is unknown.

	1 …65534
	The value of T2-timer in seconds.

	65535
	The value of T2-timer is infinity.


The T2-timer value is allocated by the PoC Server. For each Media Burst, the T2-timer value is included in the MBCP Media Burst Granted message and corresponds to the value of T2 (Stop talking) timer at the time the timer is started, and therefore the value does not change during the Media Burst. For different Media Burst in one PoC Session, the T2-timer value may be allocated by the PoC Server based on Request-Duration field specified in the subclause B.6.5.1.2.11 received from the PoC Client and the local policy in the PoC Server.

B.6.5.1.2.3
MB-priority-level

The MB-priority-level field shall have the value 102 (decimal).

The MB-priority-length field shall have the value 2 indicating the length of this item.

The MB-priority value field shall consist of 16 bit parameter giving a defined Media Burst request priority level.

The defined Media Burst request priority levels that can be included in a MBCP Media Burst Request message are:

	1
	normal priority.

	2
	high priority.

	3
	pre-emptive priority.


All other values are reserved and shall not be used.

B.6.5.1.2.4
Time-stamp

The Time-stamp field shall have the value 103 (decimal).

The Time-stamp-length field shall have the value 8 (decimal) indicating the length of this item.

The Time-stamp-value field shall consist of 8 bytes giving an NTP timestamp as specified in RFC [1305].

B.6.5.1.2.5
Alert Margin

The Alert Margin field shall have the value 104 (decimal) indicating that this information field is used to indicate the Alert Margin value.

The Alert Margin length field shall include the value 2 indicating the length of this item.

The value of the Alert Margin value shall be a 16 bits integer and it shall be used as follows:

	0
	The value of initiation of Remaining time notification.

	1 … 65534
	The value of Alert Margin in seconds.

	65535
	The value of Alert Margin is unknown.


The Alert Margin value shall be less than T2-timer value.

B.6.5.1.2.6
Privacy

If used, the Privacy field shall include the value 105 (decimal) indicating that this information field is used to indicate if privacy is requested for Sender Identification.

The Privacy-length field shall include the value 2 indicating the length of this item.

The Privacy request field shall be a 16 bits integer and it shall be used as follows:

	0
	Privacy not requested.

	1   
	Privacy requested. 

	2 … 65535
	Not used.


If this optional field is not included then the privacy is not requested.

B.6.5.1.2.7
Anonymous identity

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.5.1.2.7.
B.6.5.1.2.8
MBCP-restrict

The MBCP-restrict field shall include the value 107 (decimal) indicating that this additional information field is used to indicate the usage of the Media-floor Control Protocol extensions for the Media-floor Control Entity of the PoC Session associated with the Pre-established Session.

The MBCP-restrict-length field shall include the value 2 indicating the length of this item.

The MBCP-restrict-value field shall be a 16 bits integer and it shall be used as follows:

	0 
	Media-floor Control Entity of the PoC Session associated with the Pre-established Session uses all the Media-floor Control Protocol multimedia extensions as specified in [OMA-PCPS-CP].

	1 
	Media-floor Control Entity of the PoC Session associated with the Pre-established Session does not use the Media-floor Control Protocol multimedia extensions as specified in [OMA-PCPS-CP]

	2 … 65535
	Reserved and not used.


B.6.5.1.2.9
Media-Streams

The Media-Streams field shall include the value 108 (decimal) indicating that this additional information field is used to indicate the usage of the Media Streams of the Pre-established Session in the associated PoC Session.

The Media-Streams-length field shall indicate the length of this item and is equal to number of SDP "m=" lines of the last SDP offer of the Pre-established Session.

The Media-Streams-value field shall indicate whether the Media Streams and the Media-floor Control Entities of the Pre-established Session are used in the associated PoC Session. If the Media Stream or the Media-floor Control Entity, which was negotiated in the N:th SDP "m=" line of the last SDP offer of the Pre-established Session, is used in the PoC Session associated with the Pre-established Session, the N:th octet of the Media-Streams-value shall be set to 1, otherwise shall be set to 0.

B.6.5.1.2.10
Reason-Header

The Reason-Header field shall include the value 109 (decimal) indicating that this particular item indicates the Reason header [RFC4411] contained in a SIP BYE request that caused the Disconnect message.

The Reason-Header-length field shall indicate the length in bytes of the Reason-Header-Value field.

The Reason-Header-Value field shall contain the actual value of the Reason header.

The following is an example of a Reason header in a SIP BYE request and its use in the Reason-Header-Value:

Preemption ;cause=1 ;text="UA preemption"

In this case, the above Reason header value is copied into the Reason-Header-Value field.

NOTE: 
The text "UA preemption" can be a changed by a different string, matching the corresponding meaning in a different language.

If this optional field is not included then a Reason header was not included in a SIP BYE request that caused the Disconnect message.

B.6.5.1.2.11
Requested-Duration

The Requested-Duration field shall include the value 110 (decimal) which indicates the Requested Duration of Media Burst Transmission if it is supported.

The Requested-Duration-length field shall include the value 2 indicating the length of this item.

The value of the Requested Duration of Media Burst Transmission shall be a 16 bits integer and it shall be used as follows:

	0 
	= The value of Requested Duration of Media Burst Transmission is ignored.

	1 … 65534
	= The value of Requested Duration of Media Burst Transmission in seconds.

	65535
	= Reserved and not used.


B.6.5.1.2.12
Request text in MBCP message

The request-text field shall include the value 111 (decimal) which indicates the request text of Media Burst Transmission if it is supported.

The request-text-length field shall indicate the length in bytes of the request-text-Value field.

The request-text-Value field shall contain the actual value of the request text.

The following is an example of request text included in MBCP Media Burst Request message and MOD Moderated Burst Request message as follows:

"Request floor to ask an urgent question!"

B.6.5.1.2.13
MBCP-Sequence

The MBCP-Sequence field shall include the value 112 (decimal) indicating that this additional information field is used to indicate the sequence number of MBCP message sent over a Multicast PoC Channel in the PoC Session.

The MBCP-sequence-length field shall include the value 2 indicating the length of this item.

The MBCP-sequence-number field shall be a 16 bits integer and it shall be used as follows:

	0
	= This value is not used.

	1 … 65535
	= The sequential number of MBCP/TBCP message sent only over a Multicast PoC Channel.


The value of MBCP-sequence-number field may be allocated by the PoC Server performing the Controlling PoC Function and it may be included in the MBCP Media Burst Taken message, TBCP Talk Burst Taken message, MBCP Media Burst Idle message and TBCP Talk Burst Idle message. The value of MBCP-sequence-number field shall be incremented by one whenever new MBCP/TBCP messages are sent by the PoC Server performing the Controlling PoC Function towards all PoC Clients in the PoC Session. The value of MBCP-sequence-number field shall be the same for all the duplicated MBCP/TBCP messages for the same MBCP/TBCP message.

B.6.5.1.2.14
Bit-Map-Addressing (BMA)

The Bit-Map-Addressing field shall include the value 112 (decimal) indicating that this additional information field is used to indicate the PoC Addresses to be invited.   

The Bit-Map-Addressing length field shall indicate the length of the Bit-Map-Addressing field.

See [OMA-PCPS-CP] for a definition of the encoding of the bit map of the Bit-Map-Addresing and [OMA-PCPS-CP] for further description of Bit Map Addressing. 

NOTE:
The length field specified in annex F.6.2 is not used in the MBCP Bit-Map-Addressing field because MBCP fields have an MBCP field-specific length, which is one byte in length.  Therefore,  the maximum size Bit-Map-Addressing bit map possible is 255 bytes, whereas the Bit Map MIME does not have this constraint.  However, for the case of an MBCP Setup message, due to radio physical layer reasons, it is not expected that an MBCP Bit-Map-Addressing field will reach 255 bytes in length. 

B.6.5.2
MBCP Media Burst Request message

The MBCP Media Burst Request message is a request from a PoC Client to get permission to send a Media Burst.

Table 3 shows the content of the message.

Table 3: MBCP Media Burst Request message.

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 0 0 0 0|   PT=APP=204  |          length               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| SSRC of PoC Client requesting permission to send a Media Burst |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|MB-priority          | MB-priority   | MB-priority value       |

|  -level = 102 |  -length = 2  |                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|Time-stamp     | Time-stamp    |                               |

| = 103         |  -length = 8  |                               :

:                       Time stamp value                        |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Requested-Duration | Requested-Duration | Requested Duration  |

|        = 110  | -length = 2   |  of Media Burst Transmission  |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|   Request Text |Request Text    |     Request Text Value      |

|        = 111  | -length       |                               |

|        Text typed in request                                  |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the MBCP Media Burst Request message: 00000.

SSRC:

The SSRC field shall carry the SSRC of the PoC Client that is requesting permission to send a Media Burst.

Media Burst request priority:

The Media Burst request priority level may be included if the PoC Client and the PoC Server have agreed to support queuing of Media Burst requests.

The PoC Client shall include the MB-priority-level field if the PoC User has indicated that the Media Burst request is desired at a level other than normal priority, or if the PoC Client wishes to change the MB-priority-level of a queued Media Burst request.

The coding of the Media Burst request priority is specified in subclause B.6.5.1.2.3.

Time stamp:

The Media Burst request timestamp option shall be included if the PoC Client and the PoC Server performing the Controlling PoC Function have agreed to support time stamping of MBCP Media Burst request messages as specified in [OMA-PCPS-CP] and if the PoC Client wishes to timestamp a particular MBCP Media Burst Request message.

The Media Burst request timestamp option shall indicate when the original MBCP Media Burst Request message was sent, if the PoC Client repeats the MBCP Media Burst Request message.

If a timestamp is included in a MBCP Media Burst Request message and the request is queued, the PoC Server shall use the value of the timestamp to determine the position of the request in the Media Burst request queue.

The request should be queued according to the timestamp value, after all other requests associated with an earlier timestamp at the same level of priority and before all other requests associated with a later timestamp at the same level of priority.

The position of the request relative to other requests at the same priority, which were not time stamped, and relative to requests at different priority levels, shall be determined according to the policy of the PoC Server.

The timestamp option requires time synchronization between the PoC Clients in the PoC Session. However, the PoC network does not define any entity that performs time synchronization between the PoC Clients. Therefore, if a PoC Client supports the timestamp option, it shall be provided the NTP timestamp by a timeserver located outside the PoC network (for definition of a timeserver, see [RFC1305]).

NOTE 1:
The timeserver can be the GPS time provided by the protocols of the underlying access network.

The coding of the Media Burst request timestamp is specified in subclause B.6.5.1.2.4.

Requested Duration:

The Requested Duration field may be included if the PoC Client supports Expanding Duration of Media Burst Transmission and wish to request a certain duration time from the PoC Server.

NOTE 2:
If the PoC Client supports Expanding Duration of Media Burst Transmission and the PoC Server performing the Controlling PoC Function does not support Expanding Duration of Media Burst Transmission, Requested Duration field included in the MBCP Media Burst Request message is ignored by the PoC Server performing the Controlling PoC Function and the handling of the MBCP Media Burst Request message should be proceeded as normal.

The PoC Client may include the Requested Duration field if the PoC User has indicated that the Media Burst requires a certain time to be sent

The coding of the Requested Duration is specified in subclause B.6.5.1.2.11.

Request Text:

The Request Text may be included by the PoC Client if the PoC User has provided a text to include in the MBCP Media Burst Request message.

The coding of text in request is specified in subclase 6.5.1.2.12 "Request Text in MBCP message".

B.6.5.3
MBCP Media Burst Granted message

The MBCP Media Burst Granted message is an action from the PoC Server performing the Controlling PoC Function to inform the requesting PoC Client that it has been granted the permission to send a Media Burst.

Table 4 shows the content of the message.

Table 4: MBCP Media Burst Granted message

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 0 0 0 1|   PT=APP=204  |          length=               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|    SSRC of PoC Server performing the Controlling PoC Function |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| T2-timer = 101|T2-length = 2  |   Stop talking time value     | 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| P-count = 100 |P-count-       |                               |

|               |    length = 2 |    Participants               | 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Alert-        |Alert-Margin-  |                               | 

|   Margin = 104|    length = 2 |   Alert-margin value          |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the MBCP Media Burst Granted message: 00001.

SSRC:

The SSRC field shall carry the SSRC of the PoC Server performing the Controlling PoC Function.

Stop talking time:

The Stop talking time item shall give the time of the T2 (Stop talking) timer.

The Stop talking timer value in the MBCP Media Burst Granted message corresponds to the value of timer T2 at the time the timer is started, and therefore the value does not change during the Media Burst. The PoC Server performing the Controlling PoC Function may allocate the talking duration time by calculating the Requested Duration in the Media Burst Request Message.

NOTE:
The value of stop talking time should be changed to the default value after each Media Burst if the value has been modified during the Media Burst.

The coding of the Stop talking time is specified in subclause B.6.5.1.2.2.

Participants:

In case the optional Participants item is included, it shall give the number of the Participants currently in the PoC Session in case the PoC Speech is the only Media in the PoC Session, otherwise the number of the Participants connected to the Media-floor Control Entity currently in the PoC Session. The coding of the Participants is specified in subclause B.6.5.1.2.1.

Alert-Margin:

If the optional Alert Margin item is included, it shall give the Alert Margin value. The Alert Margin value in the MBCP Media Burst Granted message is defined based on Service Provider Policy.

The coding of the Alert-Margin is specified in subclause B.6.5.1.2.5.

B.6.5.4
MBCP Media Burst Deny message

The MBCP Media Burst Deny message is sent as an action from the PoC Server performing the Controlling PoC Function to the requesting PoC Client to inform it that permission to send a Media Burst was rejected.

Table 5 shows the content of the message.

Table 5: MBCP Media Burst Deny message

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 0 0 1 1|   PT=APP=204  |            length             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  SSRC of PoC Server performing the Controlling PoC Function   |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  reason code  |    length     |         reason phrase         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the MBCP Media Burst Deny message: 00011.

Application-dependent data for the MBCP Media Burst Deny message includes a reason in the reason code field and possibly followed by a text-string in the reason phrase field describing why the request was rejected. Therefore the length of the packet will vary depending on the size of the application dependent field.

SSRC:

The SSRC field shall carry the SSRC of the PoC Server performing the Controlling PoC Function.

Reason code and reason phrase:

The first 8 bits in the application-dependent data field is used for the reason code field.

The length field gives the length of the reason phrase field in bytes. If the length field is set to 0, there is no reason in the reason phrase field. The reason phrase field can contain a text string with additional information. The text string shall use the same encoding as the text strings in the SDES item CNAME as specified in [RFC3550].

The coding of reason code is specified in subclause B.6.5.4.1.

B.6.5.4.1
Reason codes

B.6.5.4.1.1
Another PoC User has permission

Indicates that another PoC User has permission to send a Media Burst.

The value of the reason code field shall be: 1.

B.6.5.4.1.2
Internal PoC Server Function error

Indicates that the PoC Server performing the Controlling PoC Function cannot grant the Media Burst request due to an internal error.

The value of the reason code field shall be: 2.

B.6.5.4.1.3
Only one Participant 

Indicates that the PoC Server performing the Controlling PoC Function cannot grant the Media Burst request, because the requesting party is the only Participant in the PoC Session or the only Participant connected to a Media-floor Control Entity.

The value of the reason code field shall be: 3.

B.6.5.4.1.4
Retry-after timer has not expired

Indicates that the PoC Server performing the Controlling PoC Function cannot grant the Media Burst request, because timer T9 (Retry-after) has not expired after permission to send a Media Burst has been revoked.

The value of the reason code field shall be: 4.

B.6.5.4.1.5
Receive only

Indicates that the PoC Server performing the Controlling PoC Function cannot grant the Media Burst request, because the requesting party only has receive only privilege.

The value of the reason code field shall be: 5.

B.6.5.4.1.6
No resources available

Indicates that the PoC Server performing the Controlling PoC Function cannot grant the Media Burst request due to congestion.

The value of the reason code field shall be: 6.

B.6.5.4.1.7
Requested Duration exceeds the maximum value

Indicates that the PoC Server performing the Controlling PoC Function cannot grant the Media Burst request, because the Requested Duration exceeds the permitted maximum value.

The value of the reason code field shall be: 7.

B.6.5.4.1.8
Other reason

Indicates that the PoC Server performing the Controlling PoC Function does not grant the Media Burst request due to the PoC Server local policy.

The value of the Reason code field shall be: 255.

B.6.5.4.1.9
Queuing of Media Burst requests support required

Indicates that the PoC Server performing the Controlling PoC Function does not grant the Media Burst request because the PoC Client does not support queuing of Media Burst requests and Moderated PoC Session Media Burst Control applies.

The value of the Reason code field shall be: 8.

B.6.5.5
MBCP Media Burst Release message

The MBCP Media Burst Release message is sent as an action from the PoC Client that has permission to send a Media Burst to the PoC Server performing the Controlling PoC Function to inform it that the Media Burst is completed.

The Media Burst Release message may also be sent if the PoC Client and the PoC Server performing the Controlling PoC Function have agreed to support queuing of Media Burst requests and if the PoC Client has a request in the Media Burst request queue. In this case, the MBCP Media Burst Release message is sent as an action from the PoC Client that has requested permission to send a Media Burst to the PoC Server performing the Controlling PoC Function to inform it that the request for a Media Burst is cancelled. The message is used to cancel the request regardless of whether the request has been granted.

Table 6 shows the content of the message.

Table 6: MBCP Media Burst Release message.

0                   1                   2                   3

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 0 1 0 0|   PT=APP=204  |          length=3             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|    SSRC of PoC Client with permission to send a Media Burst   |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|sequence number of last packet |I|      padding                |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ 

The following bit pattern in the subtype field shall be used for the MBCP Media Burst Release message: 00100.

SSRC:

The SSRC field shall carry the SSRC of the PoC User with permission to send a Media Burst.

Sequence number of last packet:

The application-dependent data field consists of 4 octets:

-
the first 16 (0 to 15) bits is the sequence number of the last RTP-packet in the Media Burst;

-
bit 16 is the Ignore Sequence Number field; and

-
the last 15 (17-31) bits in the application-dependent data field is padding and should be set to zero. The PoC Server shall ignore the value of the padding bytes.

If the PoC Client does not populate the sequence number of the last packet field with a correct sequence number, the PoC Client shall set the Ignore Sequence Number field to 1. If Ignore Sequence Number field is set to 1, the PoC Server performing the Controlling PoC Function shall ignore the sequence number of the last packet field since the PoC Client has not populated the sequence number of the last packet field with a correct value.

NOTE:
The Ignore Sequence Number field is used in case where PoC Client that has a permission to send a Media Burst, releases the Media Burst and in case PoC Clients that utilize radio bearers that prohibit the possibility to keep track of the RTP sequence number of the speech packets, e.g. SO60 in CDMA2000 [3GPP2 C.S0047-0 v1.0].

B.6.5.6
MBCP Media Burst Idle message

The MBCP Media Burst Idle message is sent as an action from the PoC Server performing the Controlling PoC Function to participating PoC Clients signalling that no PoC Client has permission to send a Media Burst.

Table 7 shows the content of the message.

Table 7: MBCP Media Burst Idle message.

0                   1                   2                   3   

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 0 1 0 1|   PT=APP=204  |          length=2             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  SSRC of PoC Server performing the Controlling PoC Function   |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| MBCP-sequence |MBCP-sequence- |                               |

| =112          |length = 2     |    MBCP-sequence-number
     | 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the MBCP Media Burst Idle message: 00101.

SSRC:

The SSRC field shall carry the SSRC of the PoC Server performing the Controlling PoC Function.

MBCP-sequence-number:

If the optional MBCP-sequence-number is included in the MBCP Media Burst Idle message and TBCP Talk Burst Idle message, it shall provide the sequence number of the MBCP Media Burst Idle message and TBCP Talk Burst Idle message.

The coding of the MBCP-sequence-number is specified in subclause B.6.5.1.2.13.

B.6.5.7
MBCP Media Burst Taken message

The MBCP Media Burst Taken message is sent as an action from the PoC Server performing the Controlling PoC Function to inform non-requesting PoC Client(s) that someone has been granted permission to send a Media Burst.

Table 8 shows the content of the message.

Table 8: MBCP Media Burst Taken message.

0                   1                   2                   3   

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P| subtype |   PT=APP=204  |           length              |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  SSRC of PoC Server performing the Controlling PoC Function   |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| SSRC of PoC Client granted a permission to send a Media Burst  |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|         SDES item CNAME followed by SDES item NAME            |

:                                                               :

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| P-count = 100 |    P-count-   |                               |

|               |    length = 2 |    Participants               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| Privacy = 105 |    Privacy-   |                               |

|               |    length = 2 |    Privacy request            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| MBCP-sequence |MBCP-sequence- |                               |

| =112          |length = 2     |    MBCP-sequence-number
     | 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the MBCP Media Burst Taken message: 

-
00010, when no acknowledgement reply is expected; and

-
10010, when the sender of the MBCP Media Burst Taken message expects an acknowledgement reply.

SSRC:

The SSRC field shall carry the SSRC of the PoC Server performing the Controlling PoC Function.

The SSRC field in the application dependent data of the Media Burst Taken message shall carry, either;

1)
the SSRC of the PoC Client that has been granted a permission to send a Media Burst, if known by the PoC Server;

2)
the SSRC of the PoC Server performing the Controlling PoC Function in the case the Media is retrieved from an EMCS; or

3)
the SSRC field with all 32 bits set to '1'. In this case the receiving PoC Client shall ignore the SSRC field.

SDES item CNAME followed by SDES item NAME:

Editor's note: The content of SDES is FFS.

Participants:

If the optional Participants item is included, it shall give the number of the Participants currently in the PoC Session in case the PoC Speech is the only Media in the PoC Session, otherwise the number of the Participants connected to the Media-floor Control Entity currently in the PoC Session.

The coding of the Participants is specified in subclause B.6.5.1.2.1.

Privacy:

The Privacy shall give the information, if privacy is requested in the Sender Identification.

The coding of the Privacy is specified in subclause B.6.5.1.2.6.

MBCP-sequence-number:

If the optional MBCP-sequence-number is included in the MBCP Media Burst Taken message and TBCP Talk Burst Taken message, it shall provide the sequence number of the MBCP Media Burst Taken message and TBCP Talk Burst Taken message.

The coding of the MBCP-sequence-number is specified in subclause B.6.5.1.2.13.

B.6.5.8
MBCP Media Burst Revoke message

The MBCP Media Burst Revoke message is sent from the PoC Server performing the Controlling PoC Function to the PoC Client with permission to send a Media Burst to inform it stop sending a Media Burst.

Table 9 shows the content of the message.

Table 9: MBCP Media Burst Revoke message

0                   1                   2                   3   

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 0 1 1 0|   PT=APP=204  |          length               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  SSRC of PoC Server performing the Controlling PoC Function   |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|           reason code         |    additional information     |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the MBCP Media Burst Revoke message: 00110.

SSRC:

The SSRC field shall carry the SSRC of the PoC Server performing the Controlling PoC Function.

Reason code and additional information:

The application-dependent data field shall carry a reason in the reason code field for why the PoC Server performing the Controlling PoC Function wants the PoC Client to stop sending a Media Burst. Also additional information can be carried in the additional information field, therefore the length of the packet can vary depending on the value of the reason code field.

The coding of reason code and additional information is specified in subclause B.6.5.8.1.

B.6.5.8.1
Reason codes

B.6.5.8.1.0
General

The first 16 bits in the application-dependent data field is used for the reason code field. Thereafter additional information is added. Depending on the value of the reason code field, the number of octets conveying additional information differs.

B.6.5.8.1.1
Only one PoC User

Indicates that the PoC Client is the only PoC Client in the Session or the only Participant connected to a Media-floor Control Entity.

The value of the reason code field shall be: 1.

No additional information shall be included. Hence, the first 16 bits in the additional information field shall be populated with zeros.

B.6.5.8.1.2
Media Burst too long

Indicates that the PoC User has talked too long, i.e. the stop-talking timer has expired.

The value of the reason code field shall be: 2.

As additional information the additional information field carries a retry-after field where the 16 bits in the additional information field is an integer number giving the time in seconds when the PoC Client can request permission to send a Media Burst again. The timer length should be a few seconds longer than the timer value for the retry-after timer in the PoC Server performing the Controlling PoC Function.

NOTE 1:
T12 = T9 + ? (a few seconds) where [T3 – (average round trip time from PoC Client to Controlling PoC Function + average round trip time from Controlling PoC Function to PoC Client)] <= ? <=T3.

Thus, a PoC Client that receives a MBCP Media Burst Revoke message with a retry-after field that is non-zero should not try to transmit anything before the time given in the retry-after field has expired. Therefore, a retry-after timer in the PoC Client is needed.

NOTE 2:
The retry-after timer functionality in the PoC Server performing the Controlling PoC Function and in the PoC Client is used to prevent a PoC User to immediately request permission to send a Media Burst after it has received a MBCP Media Burst Revoke message.

B.6.5.8.1.3
No permission to send a Media Burst

Indicates that the PoC Client does not have permission to send a Media Burst even though the PoC Client is in the "has permission state" and transmits RTP Media packets.

Temporary loss of coverage for a PoC Client with permission to send a Media Burst can result in this case of different states in the PoC Client and the PoC Server performing the Controlling PoC Function. This happens when the loss of coverage is longer than the timer value of the T1 (End of RTP Media) timer.

The value of the reason code field shall be: 3.

No additional information shall be included. Hence, the first 16 bits in the additional information field shall be populated with zeros.

B.6.5.8.1.4
Media Burst pre-empted

Indicates that the PoC Client's permission to send a Media Burst is being pre-empted.

The value of the reason code field shall be: 4.

No additional information shall be included. Hence, the first 16 bits in the additional information field shall be populated with zeros.

B.6.5.8.1.5
Media-floor occupied too long

Indicates that the PoC Client has occupied the Media-floor too long.

The PoC Client is expected to release the Media-floor using the MBCP Media Burst Release message.

The value of the reason code field shall be: 5.

B.6.5.8.1.6
No resources available

Indicates that the PoC Server performing the Controlling PoC Function cannot grant the Media Burst request due to congestion.

The value of the reason code field shall be: 6.

B.6.5.8.1.7
Other reason

Indicates that the PoC Server performing the Controlling PoC Function does not grant the Media Burst request due to the PoC Server local policy.

The value of the reason code field shall be: 255.

B.6.5.9
MBCP Media Burst Acknowledgement message

The MBCP Media Burst Acknowledgement message is a response from a PoC Client to a message that has been sent.

Table 10 shows the content of the message.

Table 10: MBCP Media Burst Acknowledgement.

0                   1                   2                   3

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 0 1 1 1|   PT=APP=204  |          length=3             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| SSRC of PoC Client sending the acknowledgement message        |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| subtype |      reason code    !    padding                    |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the MBCP Media Burst Acknowledgement message: 00111.

SSRC:

The SSRC field shall carry the SSRC of the PoC Client that is sending the acknowledgement.

Subtype:

The application dependent data subtype field shall be the value of the subtype field found in the message that is being acknowledged.

Reason codes:

The application dependent data area contains one or two defined fields: subtype followed by 11 bits of reason code field followed by 16 padding bits. If the reason code field is not used the corresponding field is filled by padding bits as specified in subclause B.6.5.1 'RTCP: APP message format'.

The coding of reason code is specified in subclause B.6.5.9.1.

Padding:

The last 16 bits are padding bits and shall be set to zero.

B.6.5.9.1
Reason codes

B.6.5.9.1.1
Accepted

Indicates that the PoC Client has accepted the incoming PoC Session.

The reason code shall be: 0 (decimal value).

B.6.5.9.1.2
Busy

Indicates that the PoC Client has not accepted the incoming PoC Session, because it is busy.

The reason code shall be: 1 (decimal value).

B.6.5.9.1.3
Not accepted

Indicates that the PoC Client has not accepted the incoming PoC Session.

The reason code shall be: 2 (decimal value).

B.6.5.10
MBCP Media Burst Request Queue Status Request message

NOTE:
There are no procedures defined for the MBCP Media Burst Request Queue Status Request message.

The MBCP Media Burst Request Queue Status Request message is a request from a PoC Client to get information about the PoC Client's position in the Media Burst request queue.

Table 11 shows the content of the message.

Table 11: Media Burst Request Queue Status Request message.

0                   1                   2                   3

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 1 0 0 0|   PT=APP=204  |          length=2             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| SSRC of PoC Client requesting queue status information        |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the Media Burst Request Queue Status Request message: 01000.

SSRC:

The SSRC field shall carry the SSRC of the PoC Client that is requesting information about its position in the Media Burst request queue.

B.6.5.11
MBCP Media Burst Request Queue Status message

The MBCP Media Burst Request Queue Status message is sent by the PoC Server performing the Controlling PoC Function to notify the PoC Client of its position in the Media Burst request queue. The message is sent in response to a MBCP Media Burst Request message if the request is queued. It can be sent at other times, e.g. if the PoC Client is removed from the Media Burst request queue or if the position or priority of the request is changed.

Table 12 shows the content of the message.

Table 12: MBCP Media Burst Request Queue Status message

0                   1                   2                   3   

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 1 0 0 1|   PT=APP=204  |          length=3             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| SSRC of PoC Server performing the Controlling PoC Function    |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|   Priority  |         Queue position            |  padding    |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the MBCP Media Burst Request Queue Status message: 01001.

SSRC:

The SSRC field shall carry the SSRC of the PoC Server performing the Controlling PoC Function.

Priority:

The priority level field is a 1 byte field which defines the priority level that is currently held by the last request received. The defined priority levels that can be included in an MBCP Media Burst Request Queue Status message are:

-
1 – normal priority 

-
2 – high priority

-
3 – pre-emptive priority

The default value if the MBCP priority option was not negotiated at PoC Session setup shall be 1 – normal priority.

All other values are reserved.

Queue position:

The queue position field defines the number of PoC Clients in the MBCP Media Burst Request Queue Status message that are ahead of the PoC Client. The queue position field shall have the value 65534 if the PoC Client is not queued. The queue position field shall have the max value (65535) if the PoC Client is queued but the PoC Server is unable to determine the queue position or if PoC Server policy is not to release information of the queue position to the PoC Client.

Padding:

The last 8 bits are padding bits and shall be set to zero.

B.6.5.12
MBCP Disconnect message

The MBCP Disconnect message is sent by the PoC Server performing the Participating PoC Function to the PoC Client to indicate that the PoC Session using a Pre-established Session has been released.

Table 13 shows the content of the message.

Table 13: MBCP Disconnect message.

0                   1                   2                   3

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 1 0 1 1|   PT=APP=204  |          length=2             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  SSRC of PoC Server performing the Participating PoC Function |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|Reason-Header  |Reason-Header- |                               |

|        = 109  |  length       |                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               |

|                 Reason-Header-Value                           |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the MBCP Disconnect message: 01011.

SSRC:

The SSRC field shall carry the SSRC of the PoC Server performing the Participating PoC Function.

Reason-Header:
In case the optional Reason header item is included, it shall provide the value of the Reason header as specified in [RFC 4411] of a received SIP BYE request that caused the release of the PoC User. The coding of the Reason header item is specified in subclause B.6.5.1.2.10.
In case of the use of a Bit Map Addressing Field for which a bit is set but there is no associated PoC Address, the Reason-Header item shall provide a reason code of '1', as specified in 6.5.12.1.1, and coded as specified in subclause B.6.5.1.2.14. In addition please refer to clause 5 of [OMA-PCPS-CP].

B.6.5.12.1
Reason codes

B.6.5.12.1.1
Invalid Bit Map Addressing field

Indicates there is a bit set in the Bit-Map-Addressing field for which there is no associated PoC Address.  Before retrying the PoC Session request with this bit or bits set, the PoC User should refresh or resync the local bit map table of PoC Addresses and bit map locations.  

The value of the reason code field shall be: 1.

B.6.5.12.1.2
Other reason

The PoC Server may include this reason code when sending MBCP Disconnect message due to failure to establish a PoC Session.

The value of the reason code field shall be: 255.

B.6.5.13
MBCP Connect message

The MBCP Connect message is sent as an action from the PoC Server performing the Participating PoC Function to inform PoC Client(s) using Pre-established Session that it has been connected to a PoC Session.

Using the Pre-established Session procedure, the MBCP Connect message informs a terminating PoC Client(s) that it has been invited to a PoC Session and provides the PoC Session Identity, or an originating PoC Client that it has successfully established a PoC Session.

In case the PoC Service Setting is set 'not active' or unavailable for the invited party identity information feature, the PoC Server performing the Participating PoC Function shall not include invited party identity information in the MBCP Connect message.

Table 14 shows the content of the message.

Table 14: MBCP Connect message.

0                   1                   2                   3

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 1 1 1 1|   PT=APP=204  |           length              |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  SSRC of PoC Server performing the Participating PoC Function |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|     SDES item content         | Session type  | Add. indic.   |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|         SDES items            |                               |

:                                                               :

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| P-count = 100 |P-count-       |                               |

|               |    length = 2 |    Participants               | 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|MBCP-restrict  |MBCP-restrict  |                               |

|         = 108 | -length = 2   |    MBCP-restrict-value        |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|Media-Streams  |Media-Streams- |                               |

|         = 107 | length = n    |                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               |

|                 Media-Streams-value                           |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the MBCP Connect message: 01111.

SSRC:

The SSRC field shall carry the SSRC of the PoC Server performing the Participating PoC Function.

SDES item content

SDES item content includes the bit pattern ABCDEFXXXXXXXXXX, where each bit indicates if the optional SDES item is included or not (1= included, 0=not included) according to the description below:

-
A= FFS.

-
B= FFS.

-
C= PoC Session Identity.

NOTE 1:
The PoC Session Identity matches the PoC Session Identity the PoC Server performing the Controlling PoC Function returns in the contact header of the SIP 200 (OK) to the PoC Server performing the Participating PoC Function.

-
D= The PoC Group Name.

-
E=PoC Group Identity.

-
F= FFS.

-
G=Referenced Media Content received in the Alert-Info header.

-
H=Referenced Media Content received in Call-Info headers.

-
I=Text Content received in the Subject header.

-
X= for future use (set to 0).

Session type:

Session type indicates the Session Type uri parameter as follows:

-
00000000 = no session type

-
00000001 = 1-1

-
00000010 = adhoc

-
00000011 = prearranged

-
00000100 = chat

The rest of the values are reserved for future use.

Additional indications:

Additional indications includes the bit pattern abcdxxxx, where each bit indicates the functionality in the following way:

-
a= Manual Answer Override Indication, value 1, if included and value 0, if not included.

-
b=dispatcher, value 1, if a Dispatch PoC Session and value 0 if not a Dispatch PoC Session.

-
c=role, value 1 for a PoC Dispatcher role and value 0 for a PoC Fleet Member role.

-
d=type, value 0 indicates entire-group and value 1 indicates a subgroup.

NOTE 2:
The bits b, c and d are valid only if the Contact header of the SIP 200 (OK) from the PoC Server performing the Participating Function included the SIP '+g.poc.dispatcher' feature tag during the Pre-established Session establishment, as specified in the [OMA-PCPS-CP] subclause B.7.3.1.2.

-
e= Discrete-Media-feature-tag-indication, value 1 if the feature tag '+g.poc.discretemedia' was included in the SIP INVITE request received from the PoC Server performing the Controlling PoC Function, and value 0, if not included.

-
f= type of control, value 1, if Moderated PoC Session Media Burst Control is used and value 0 if Moderated PoC Session Media Burst Control is not used.

-
g=role, value 1 for Moderator Role and value 0 if not the Moderator Role.

-
x= for future use (set to 0).

SDES items:
Editor's note: The content of SDES items are for further study.
The SDES items and the proper encoding of the URI are specified in [RFC3550].

Participants:

In case the optional Participants item is included, it shall give the number of the Participants currently in the PoC Session in case the PoC Speech is the only Media in the PoC Session, otherwise the number of the Participants connected to the Media-floor Control Entity currently in the PoC Session. The coding of the Participants is specified in subclause B.6.5.1.2.1.

MBCP-restrict:

In case the optional MBCP-restrict item is included, it shall indicate the usage of the Media-floor Control Protocol extensions for the Media-floor Control Entity of the PoC Session associated with the Pre-established Session. The coding of the MBCP-restrict is specified in subclause B.6.5.1.2.8.

Media-Streams:

In case the optional Media-Streams item is included, it shall indicate the usage of the Media Streams of the Pre-established Session in the associated PoC Session. The coding of the Media-Streams is specified in subclause B.6.5.1.2.9.

B.6.5.14
Subtype bit pattern reserved for future use

All bit patterns in the subtype field that have not been specified above are reserved for future use.

B.6.5.15
MBCP Still-alive message

The MBCP Still-alive message is an informative message from a PoC Client to a PoC Server.

Table 15 shows the content of the message.

Table 15: MBCP Still-alive message.

0                   1                   2                   3

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|1 0 0 0 0|   PT=APP=204  |          length=3             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| SSRC of PoC Client sending the Still-alive message            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the MBCP Still-alive message: 10000.

SSRC:

The SSRC field shall carry the SSRC of the PoC Client that is sending the message.

B.6.5.16
MBCP Still-alive Acknowledgment message

The MBCP Still-alive Acknowledgment message is an informative message from a PoC Server to a PoC Client.

Table 16 shows the content of the message.

Table 16: MBCP Still-alive Acknowledgment message.

0                   1                   2                   3

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|1 0 0 0 1|   PT=APP=204  |          length=3             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|SSRC of PoC Server sending the Still-alive Acknowledgment      |

|message                                                        |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the MBCP Still-alive Acknowledgment message: 10001.

SSRC:

The SSRC field shall carry the SSRC of the PoC Server that is sending the message.

B.6.5.17
MBCP Setup message

The MBCP Setup message is sent as an action from the PoC initiate, join or rejoin to a PoC Session using a Pre-established Session.

Table 17 shows the content of the message.

Table 17: MBCP Setup message.

0                   1                   2                   3

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|1 0 0 1 0|   PT=APP=204  |           length              |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                         SSRC of the PoC Client                |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|     SDES item content         | Session type  | Add. indic.   |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|         SDES items            |                               |

:                                                               :

|                                                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|Bit-Map-Addressing   |Bit-Map-Addressing    | Bit-Map-Addressing Value      |

|   =113        |   length      |                               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field shall be used for the MBCP Setup message: 10010.

SSRC:

The SSRC field shall carry the SSRC of the PoC Server performing the Participating PoC Function.

SDES item content

SDES item content includes the bit pattern XXXXXXGXXXXXXXXX, where each bit indicates if the optional SDES item is included or not (1= included, 0=not included) according to the description below:

G=URI

A PoC Address or a PoC Group Identity or a PoC Session Identity.

X= for future use (set to 0).

Session type

Session type indicates the Session Type uri parameter as follows:

00000000 = no session type

00000001 = 1-1

00000010 = Ad-hoc (only in rejoin case)

00000011 = prearranged

00000100 = chat

The rest of the values are reserved for future use.

Additional indications includes the bit pattern abcxxxgx, where each bit indicates the functionality in the following way:

a= Manual Answer Override Indication, value 1, if included and value 0, if not included.

b=dispatcher, value 1, if a Dispatch PoC Session and value 0 if not a Dispatch PoC Session.

c=role, value 1 for a PoC Dispatcher role and value 0 for a PoC Fleet Member role.

g=moderator, value 1 if the PoC Client request to be the Moderator in the PoC Session.

x= for future use (set to 0).

SDES items

The SDES item field

-
shall include a CNAME item to identify the PoC Client invited to the PoC Session; or

-
shall include a CNAME item to identify the PoC Session Identity to rejoin; or

-
shall include a CNAME of the PoC Group Identity, if the PoC Session is of type prearranged or chat.

Bit-Map-Addressing (BMA)

-
In case the optional Bit-Map-Addressing (BMA) field is included, it shall provide a Bit Map for either the PoC Users to be invited to an Ad-hoc PoC Session, or for the subset of Fleetmembers to be invited to a PoC Dispatch Session as defined in [OMA-PCPS-CP] 

B.6.6
Procedures at the UE PoC Box

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.6.

B.6.7
Procedures at the NW PoC Box

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.7.

B.6.8
Procedures at the PoC Crisis Event Handling Entity
Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 6.8.
B.7.
Media control

B.7.1
Quality feed back

B.7.1.1
General

The PoC Client, the PoC Server performing the Controlling PoC Function, the PoC Box and the PoC Crisis Handling Entity may send quality feedback reports for the Continuous Media packet transmission. If the PoC Client and the PoC Crisis Event Handling Entity support sending multiple synchronized Continuous Media, the PoC Client and the PoC Crisis Event Handling Entity shall send the quality feedback reports for each Continuous Media packet transmission.

The quality feedback shall be done according to rules and procedures of [RFC3550] with the clarifications in this subclause. If supported, the quality feedback reporting:

-
shall be performed by the transmission of RTCP Receiver Reports (RR) packets and Sender Reports (SR) packets; and

-
shall send the SR packets and the RR packets as RTCP SR compound packets and RTCP RR compound packets.

B.7.1.2
Procedures at the PoC Client

The PoC Client:

-
shall act as an RTP endpoint according to [RFC3550];

-
may support the transmission of RTCP SR/RR compound packets; and

NOTE 1:
Some PoC Clients can utilize radio bearers that prohibit the possibility to collect sender and reception statistics. Such PoC Client doesn't have to send any RTCP SR/RR compound packets, e.g. Service Option 60, see [3GPP2 C.S0047-0].

-
shall support the reception of RTCP SR/RR compound packets.

The PoC Client when sending PoC Speech not synchronized with other Continuous Media:

-
should not schedule transmission of RTCP SR compound packets during a Media Burst (to reduce potential degradation of the quality of the RTP Media packet transmission); 

-
should not schedule the transmission of RTCP RR compound packets during a Media Burst (to save bandwidth); and

-
shall not send RTCP RR compound packets for Media Bursts received over a Multicast PoC Channel.

NOTE 2:
Periodic transmission of RTCP RR compound packets during RTP Media packet transfer can be used as 'heart beat' indication from the receiving PoC Clients to the PoC Server. One of the functions RTCP SR compound packets perform is synchronize multiple data streams, e.g. Audio and Video, and if synchronization is performed the transmission of RTCP SR compound packets during the RTP Media packet transfer is required.

The PoC Client sending multiple Continuous Media that are synchronized:

-
shall send a RTCP SR compound packet and RTCP RR compound packet according to rules and procedures of [RFC3550].

NOTE 3: 
If the PoC Client sends multiple Continuous Media that are synchronized, the PoC Client needs to send the RTCP SR compound packet as soon as possible after being granted permission to send Media in order to allow the receiving PoC Client to synchronize the Media Bursts.

The PoC Client may apply the PoC Speech specific rules and procedures of this subclause to other Continuous Media, when not synchronized.

B.7.1.2.1
 PoC Client sending RTP Media packets

A PoC Client that supports quality feedback and has sent RTP Media packets of PoC Speech:

-
shall send a RTCP SR compound packet, when it ends the Media Burst by sending the MBCP Media Burst Release message.

The PoC Client may apply the PoC Speech specific rules and procedures of this subclause to other Continuous Media, when not synchronized.

B.7.1.2.2
PoC Client receiving RTP Media packets 

A PoC Client that supports quality feedback and has received RTP Media packets of PoC Speech as a unicast Media Stream:

-
shall send a RTCP RR compound packet, when it gets an indication to trigger the transmission of the RTCP RR compound packet; and

NOTE 1: 
Which indication the PoC Client uses to trigger the transmission of the RTCP RR compound packet is an implementation option but it can be the reception of a RTCP SR compound packet, an indication that the Media Burst has ended, i.e. the reception of a MBCP Media Burst Idle message or the expiry of the 'PoC Client end of RTP Media timer'.

-
should use the reception of the RTCP SR compound packet as an indication to trigger the transmission of the RTCP RR compound packet.

NOTE 2:
Quality feedback is an implementation option and a PoC Client cannot rely on the other PoC Clients in the PoC Session to send RTCP SR compound packets. Therefore, a PoC Client that waits for a RTCP SR compound packet before sending a RTCP RR compound packet shall have a fallback option. 

A PoC Client using the reception of the RTCP SR compound packet of PoC Speech as indication to trigger the transmission of the RTCP RR compound packet:

-
should implement a timer that supervises the reception of the RTCP SR compound packet.

NOTE 3:
This timer should be started when the PoC Client gets an indication that the Media Burst has ended. On expiry of the timer the PoC Client should conclude that the RTCP SR compound packet is not sent or is lost. On expiry the PoC Client should send the RTCP RR compound packet to the PoC Server even though it hasn't received the RTCP SR compound packet.

NOTE 4:
Specification of this timer is outside the scope of this specification.

The PoC Client may apply the PoC Speech specific rules and procedures of this subclause to other Continuous Media, when not synchronized.

B.7.1.3
Procedures at the PoC Server performing the Participating PoC Function

The PoC Server performing the Participating PoC Function:

-
shall be a 'translator' according to [RFC3550] for the RTP/RTCP flows;

-
shall forward all RTCP compound packets from the PoC Client(s) to the PoC Server performing the Controlling PoC Function;

-
shall forward all RTCP compound packets from the PoC Server performing the Controlling PoC Function to the PoC Client(s);

-
shall modify the content of the RTCP compound packets if it is required by the translation, e.g. due to repacketizing;

-
may modify the content of the RTCP SR compound packet send by the PoC Client in an interrupted PoC Session to reflect that the PoC Server has discarded RTP Media packets (if the ongoing Media Burst in a PoC Session was interrupted due to a Media Burst from the another PoC Session); and

-
shall forward RTCP SR compound packets only to those PoC Clients that received any RTP Media packets of the previously sent Media Burst in the PoC Session or which are receiving RTP Media packets of the currently sent Media Burst in the PoC Session.

NOTE:
The previous bullet does not apply in case the PoC Client did not receive the Media Burst due to receiving or sending RTP Media packets in another PoC Session (in a Simultaneous PoC Session case).

B.7.1.4
Procedures at the PoC Server performing the Controlling PoC Function

The PoC Server performing the Controlling PoC Function:

-
shall be a 'translator' according to [RFC3550] for the RTP/RTCP flows;

-
shall forward (and in a PoC Group communication, multiply) the RTCP SR compound packet sent from the PoC Client that transmitted the most recent Media Burst or from the PoC Client that has permission to send Media to all other PoC Clients in the PoC Session;

-
shall modify the content of the RTCP SR compound packets if it is required by the translation, e.g. due to repacketizing;

-
shall not forward RTCP RR compound packets sent from a PoC Client to all other PoC Clients in the PoC Session;

-
may be implemented as a 'monitor' according to [RFC3550]  for the RTP flow and use the reported statistics to estimate the current quality of service for fault diagnosis, User Plane adaptation and charging purposes;

-
may generate and send a RTCP RR compound packet for the Media Burst that it recently received from a PoC Client; and

NOTE 1:
[RFC3550] states that a translator can require an SSRC identifier of its own for the purpose of sending reception reports about what it has received. These would be multicast to all PoC Clients in the Session.

-
shall forward RTCP SR compound packets only to those PoC Clients that received any RTP Media packets of the previously sent Media Burst in a PoC Session or which are receiving RTP Media packets of the currently sent Media Burst in the PoC Session.

NOTE 2:
The previous bullet does not apply for the PoC Client which put the RTP Media packets component on hold.

B.7.1.5
Procedures at the PoC Box

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.1.5.

B.7.2
Media Parameter negotiation

This subclause contains additional information to the Media Parameter negotiation specified in [OMA-PCPS-CP].

PoC Speech Media Parameters in addition to the codec(s) are:

-
reference to the Media-floor Control Entity to which the PoC Speech is bound;

-
codec modes which are indicated in the preferred order as specified in [RFC 3264], [RFC4867] and [RFC3558];

-
bandwidth parameter used to indicate the maximum desired data rate supported by the PoC Client for the PoC Session as specified in [RFC3264];

-
ptime and maxptime parameters as specified in [RFC4566], [RFC4867] and [RFC 3558]

-
mbms-mode attribute used to transport the identity of a Multicast PoC Channel as specified in [RFC6064]; and

-
key-mgmt:mikey attribute used to transport the session key as specified in [RFC4567].

The Media Parameters of the Continuous Media apart from PoC Speech in addition to the codec(s) are

-
reference to the Media-floor Control Entity to which the Continuous Media is bound;

-
band width parameter used to indicate the maximum desired data rate supported by the PoC Client for the PoC Session as specified in [RFC3264];

-
ptime and maxptime parameters as specified in [RFC4566], [RFC4867] and [RFC 3558]; 

-
other Media Parameters defined for the codecs used for the Continuous Media;

-
mbms-mode attribute used to transport the identity of a Multicast PoC Channel as specified in [RFC6064]; and

-
key-mgmt:mikey attribute used to transport the session key as specified in [RFC4567].

The Media Parameters of the Discrete Media are

-
optional reference to the Media-floor Control Entity to which the Discrete Media is bound;

-
the Media Parameters as defined in [OMA-IM-TS] and endorsed in [OMA-PCPS-IM]; and

-
the Media Parameters as defined in [3GPP TS 26.346].

B.7.3
User Plane adaptation

B.7.3.0
General
User Plane adaptation is a re-negotiation of the Media Parameters during a PoC Session. The initiation of the User Plane adaptation is optional for the PoC Client, NW PoC Box, UE PoC Box, the PoC Server performing the Controlling PoC Function and the PoC Crisis Event Handling Entity.

User Plane adaptation can be triggered by e.g. when a PoC Client moves from one high capacity access network to a low capacity access network or when a new PoC Client with lower Media Parameters enters the PoC Session or when quality feedback information indicates that Media packets are lost.  

During the PoC Session the voice frame packetization or voice codec mode by out-band signalling can be changed.

When a new PoC Client enters a PoC Group Session the new PoC Client sends a SIP message as specified in [OMA-PCPS-CP] with SDP payload that indicates the initial Media Parameters of the PoC Client to the PoC Server performing the Controlling PoC Function.

User Plane adaptation based on quality feedback information for sent Media does not apply for Media sent over the Multicast PoC Channel unless the multicast/broadcast access networks has means for detecting and reporting lost Media packets. 

B.7.3.1
Procedures at the PoC Client

The PoC Client shall re-negotiate the Media Parameters, if initiated by the PoC Server, as specified in [OMA-PCPS-CP].

The PoC Client may initiate the User Plane adaptation (out-band) as specified in [OMA-PCPS-CP] triggered by e.g. roaming to the system with different Media Parameters.

B.7.3.2
Procedures at the PoC Server performing the Participating PoC Function

The PoC Server shall support the Media Parameter re-negotiation, when initiated by the PoC Server performing the Controlling PoC Function or the PoC Client and shall forward the SIP/SDP payloads between the PoC Server performing the Controlling PoC Function and the PoC Client as specified in [OMA-PCPS-CP].

B.7.3.3
Procedures at the PoC Server performing the Controlling PoC Function

The PoC Server shall re-negotiate the Media Parameters, when initiated by the PoC Client (out-band).

The PoC Server may initiate the User Plane adaptation (Media Parameter re-negotiation during a PoC Session) when a new PoC Client with lower Media Parameters enters or leaves the PoC Session.

When determining the Media Parameters the PoC Server should take into account the highest common Media Parameters provided by both the new and the existing Participants in the PoC Session (i.e. the negotiation procedure can make all Participants of the PoC Session adapted to the common highest denominator in terms of bandwidth usage).

In the case that the Media Parameters of the new Participant force the PoC Server to update all other PoC Session Participants, the PoC Server shall update the Media Parameters in the Control Plane as specified in [OMA-PCPS-CP] to all other PoC Clients in the PoC Session.

B.7.3.4
Procedures at the PoC Box

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.3.4.

B.7.3.5
Procedures at the PoC Crisis Event Handling Entity

The PoC Crisis Event Handling Entity shall re-negotiate the Media Parameters, as specified in [OMA-PCPS-CP] if initiated by the PoC Server.

NOTE:
The PoC Crisis Event Handling Entity never initiates User Plane adaptation.

B.7.4
Media on and off hold

B.7.4.1
Procedures at the PoC Client

The PoC Client may place the Media on hold as specified in [OMA-PCPS-CP].

When Media is on hold the Media Bursts are not transferred to the PoC Client, but the PoC Client shall be able to receive MBCP messages when on hold.

NOTE 1:
When the Media is on hold due to Multicast PoC the MBCP message MBCP Media Burst Taken and the MBCP Media Burst Idle is sent over the Multicast PoC Channel all other MBCP message are sent over the unicast MBCP session as for a normal PoC Session.

The PoC Client may send Media Bursts, when the Media is on hold.

The PoC Client may place the Media off hold as specified in [OMA-PCPS-CP].

NOTE 2:
How the PoC Client places a Media on or off hold in the case of Multicast PoC is described in [OMA-PCPS-MC].

When Media is placed off hold the PoC Client shall be able to send and receive Media Bursts and send and receive MBCP messages.

B.7.4.2
Procedures at the PoC Server performing the Participating PoC Function

The PoC Server should forward the Media Bursts and MBCP messages between the PoC Client and the PoC Server performing the Controlling PoC Function.

If the PoC Server forwards the Media Bursts and MBCP messages between the PoC Client and the PoC Server performing the Controlling PoC Function the PoC Server shall forward the MBCP Media Burst Taken message and the MBCP Media Burst Idle message over the Multicast PoC Channel when a PoC Client are receiving Media Streams over the Multicast PoC Channel.

B.7.4.3
Procedures at the PoC Server performing the Controlling PoC Function

When the Media Stream is put on hold by a PoC Client or the PoC Crisis Event Handling Entity or when the Media Stream is set to unidirectional Media transfer for PoC Media Traffic Optimisation purposes, the PoC Server:

-
shall not transfer Media to the PoC Client;

-
shall not buffer Media for the PoC Client, but shall discard it;

-
shall send MBCP messages to the PoC Client;

-
may send RTCP SR/RR messages to the PoC Client;

-
shall be able to receive Media and MBCP messages from the PoC Client;

-
shall send Discrete Media reports to the PoC Client, if requested; and

-
shall abort ongoing Discrete Media transfer to the PoC Client and report error, if requested.

When Media Stream is placed off hold and the PoC Client's Media Stream is not set to unidirectional transmission for PoC Media Traffic Optimisation purposes, the PoC Server:

-
shall resume Media transfer to the PoC Client; and

-
shall not include the PoC Client in the ongoing Discrete Media Transfer.

B.7.4.4
Procedures at the PoC Box

Editor's note:
For information about the content of this subclauseclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.4.4.

B.7.4.5
Procedures at the PoC Crisis Event Handling Entity

Editor's note:
For information about the content of this subclauseclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.4.5.

B.7.5
Simultaneous PoC Sessions

Editor's note:
For information about the content of this subclauseclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.5.
B.7.6
RTP Session release of the Pre-established Session

Editor's note:
For information about the content of this subclauseclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.6.
B.7.7
Media transfer

B.7.7.1
Procedures at the PoC Client

The PoC Client shall transfer RTP Media packets according to rules and procedures specified in [RFC3550].

B.7.7.2
Procedures at the PoC Server performing the Participating PoC Function

The PoC Server performing the Participating PoC Function shall transfer RTP Media according to rules and procedures specified in [RFC3550].

In case of Simultaneous PoC Sessions the PoC Server shall discard RTP Media of the PoC Sessions not selected for transmitting to the PoC Client.

The PoC Server may determine a risk of congestion exists. How the PoC Server determines the risk of congestion is out of the scope of this specification.

The PoC Server may discard RTP Media packets from or to PoC Users based on the Local QoE Profile assigned to the PoC User, if the PoC Server has determined that risk of congestion exists.

B.7.7.3
Procedures at the PoC Server performing the Controlling PoC Function

The PoC Server performing the Controlling PoC Function shall transfer RTP Media packets according to rules and procedures specified in [RFC3550].

The PoC Server may also buffer the RTP Media packets as specified in the subclause B.7.8.

The PoC Server may determine that a risk of congestion exists. How the PoC Server determines the risk of congestion is out of the scope of this specification.

The PoC Server may discard RTP Media packets of PoC Sessions based on the QoE Profile of the PoC Session, if the PoC Server has determined that a risk of congestion exists. If RTP Media packets of the PoC Session are discarded due to risk of congestion, the PoC Server may either perform the actions specified in subclause B.6.4.4.3.9 or may release the PoC Session as specified in [OMA-PCPS-CP].

The PoC Server performing the Controlling PoC Function should send the RTP Media packets with the bit rate not higher than the maximum bit rate indicated by the PoC Client as described in [OMA-PCPS-CP].

B.7.7.4
Procedures at the NW PoC Box

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.7.4.

B.7.7.5
Procedures at the UE PoC Box

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.7.5.

B.7.7.6
Procedures at the PoC Crisis Event Handling Entity

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.7.6.

B.7.8
Media buffering 

B.7.8.1
Procedures at the PoC Client

The PoC Client should cope with the variable latency in the incoming RTP Media packets to achieve acceptable QoS. The PoC Client may indicate limitations in its receive Media buffering capabilities by indicating its maximum received bit rate for any specific Media, as described in [OMA-PCPS-CP].

The PoC Client may buffer Media before receiving a MBCP Media Burst Granted message.

The PoC Client may buffer Media before or after receiving a SIP 200 (OK) response.

If the PoC Client buffers Media prior to receiving a SIP 200 (OK) response the PoC Client shall continue to buffer Media after receiving a SIP 200 (OK) response. When a MBCP Media Burst Granted message is received, the PoC Client shall send the buffered Media as RTP Media packets and continue buffering Media until all buffered Media has been sent.

If the PoC Client supports Limited Segment Media Buffer Preload and receives in the SIP 200 (OK) response the SDP parameter MB_seg_Preload the PoC Client shall send an amount of Media limited by the value of the SDP parameter MB_seg_Preload, see [OMA-PCPS-CP] and then shall continue buffering the Media. When a MBCP Media Burst Granted message is received, the PoC Client shall send the buffered Media as RTP Media packets and continue buffering Media until all buffered Media has been sent.

B.7.8.2
Procedures at the PoC Server performing the Participating PoC Function

Not applicable.

B.7.8.3
Procedures at the PoC Server performing the Controlling PoC Function

The PoC Server may support Media buffering.

If the PoC Server supports Media buffering and sends Media Burst granted to the originating PoC Client after it has received an Unconfirmed Indication for one or more terminating PoC Clients or if the PoC Server supports Limited Segment Media Buffer Preload, the PoC Server shall support Media buffering until at least one PoC Client has responded accepting the invitation. There shall only be one buffer for a PoC Session and when the PoC Server begins to forward the RTP Media packets to the PoC Clients, it shall discard the RTP Media packets after they have been forwarded. The buffer details including the buffer depth are out of scope of this specification. When transmitting buffered RTP Media packets, the PoC Server should transmit the packets at a bit rate that avoids overloading the receiving PoC Client(s). If PoC Client has indicated its receive Media buffering capabilities as specified in [OMA-PCPS-CP], the PoC Server performing the Controlling PoC Function should send the RTP Media packets with a bit rate not higher than the maximum bit rate indicated by the PoC Client.

NOTE 1:
The PoC Server can initiate User Plane adaptation procedure (e.g. codec negotiation) with the PoC Client in order to meet the maximum bit rate indicated by the PoC Client.

If the PoC Server supports allowing the PoC Client to buffer Media the PoC Server may allow the PoC Client to continue to buffer Media after sending the SIP 200 (OK) unconfirmed response by delaying sending the MBCP Media Burst Granted message up until at least one PoC Client has responded accepting the invitation.

If the PoC Server supports Limited Segment Media Buffer Preload and the PoC Client has indicated support for Limited Segment Media Buffer Preload using the MB_seg_Preload parameter in the SDP the PoC Server may indicate to the PoC Client to send a limited segment of the buffered Media using the MB_seg_Preload parameter in the SDP of the SIP 200 (OK) response see [OMA-PCPS-CP] "Controlling PoC Function procedures".

NOTE 2:
In the case of manual answer, the PoC Server begins sending RTP Media packets when the first PoC Client answers and does not retain those RTP Media packets for PoC Clients that answer later.

B.7.8.4
Procedures at the PoC Box

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.8.4.

B.7.8.5
Procedures at the PoC Crisis Event Handling Entity

Not applicable.

B.7.9
Codecs

3GPP2 mandates the EVRC speech codec as the default speech codec for PoC see [3GPP2 S.R0100-0]. Therefore, the PoC Server and the NW PoC Box shall support the usage of EVRC specific Media Parameters.

The Media Parameters and the RTP payload format for the EVRC speech codec are described in [RFC3558].

3GPP mandates the AMR narrowband speech codec as the default speech codec for PoC see [3GPP TS 26.235]. Further, 3GPP mandates support of the AMR wideband speech codec, if the terminal on which the PoC Client is implemented uses 16 kHz sampling frequency of the speech see [3GPP TS 26.235]. Therefore, the PoC Server and the NW PoC Box shall support the usage of both AMR narrowband and AMR wideband specific Media Parameters.

The Media Parameters for the AMR narrowband speech codec and the AMR wideband speech codec are described together with the RTP payload format for the speech codecs in [RFC4867]. The RTP payload formats for the AMR narrowband speech codec and the AMR wideband speech codec are also among those supported for MBMS transport of continuous media as specified in [3GPP TS 26.346] and are thus suitable for use in Multicast PoC. The AMR and AMR-WB RTP payload format offers a number of options that can be used for the RTP Media packet transport. The options that should be used in PoC are specified in [3GPP TS 26.236], with the exception of the explicit requirement in Appendix D "RTP Session description parameters".

NOTE:
In addition to the 3GPP and 3GPP2 recommended codec, PoC Clients, UE PoC Box and NW PoC Box and PoC Servers can support other codecs. Transcoding support by the PoC Server is beyond the scope of PoC specification.

B.7.10
PoC Media Traffic Optimisation

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.10.

B.7.11
Media Burst Control Schemes

During a PoC Session establishment, the PoC Server performing Controlling PoC Function may apply specific Media Burst Control Scheme in the PoC Session. These Media Burst Control Schemes provide some policy how the PoC Server grants Media Burst permissions to Participants.

Indication of Media Burst Control Scheme is negotiated in the Control Plane as described in [OMA-PCPS-CP].

B.7.12
Discrete Media Transfer Final Report

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.12.

B.7.13
Discrete Media Transfer Progress Report

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.13.

B.7.14
Media Streaming Control

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.14.

B.7.15
EMCS retrieval using MSRP

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 7.15.

B.8.
Sender Identification

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 8.
B.9.
Timers

B.9.1
Timers in the PoC Server performing the Controlling PoC Function

Table 18: Media Burst Control timers.

	TIMER
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON EXPIRY

	T1
'End of RTP Media timer'
	Configurable
Max 6 seconds
Default value: 4 Seconds
NOTE: The minimum value (Min) should be greater than the expected round trip delay from PoC Server to remote PoC Client. Special consideration should be given to over-the-air connections that introduce significant transmission latency due to low bandwidth.
NOTE: The T1 can be set to higher value than normally when the queued PoC Client is granted the permission to send Media.
	Transmission of either a SIP message that includes an optional tb_granted parameter, or a MBCP Media Burst Granted message to the PoC Client that are given permission to send a Media Burst. 
If the MBCP Media Burst Request message is re-transmitted from the PoC Client that has permission to send a Media Burst, a new MBCP Media Burst Granted message is sent to the PoC Client, then T1 is reset and started again.
T1 restarts again every time an RTP packet from the PoC Client that has permission to send a Media Burst reaches the PoC Server performing the Controlling PoC Function.
	The reception of the last RTP packet in a Media Burst and then a MBCP Media Burst Release message
NOTE: If the MBCP Media Burst Release message doesn't include the sequence number of the last RTP packet the T1 is stopped on the reception of the MBCP Media Burst Release message

	When T1 expires it is concluded that the Media Burst, which it was started for, has been completed.

	T2
'Stop talking timer'
	Default maximum value: 30 seconds.
	Detection of the start of a Media Burst. 
	Detection of the completion of a Media Burst.
	When T2 expires it is concluded that the PoC Client that has permission to send a Media Burst has talked too long.

	T3
'Stop talking grace timer'
	Default value: 3.
	Expiry of T2.
	NOTE: If the MBCP Media Burst Release message doesn't include the sequence number of the last RTP packet the T3 is stopped on the reception of the MBCP Media Burst Release message.
	When T3 expires, the PoC Client that talked too long is penalized and put in a waiting state in which it cannot be granted the right to speak.

	T4
'Inactivity timer'
	Default value: 30 seconds.
	The current Media Bursts end and the PoC Server performing the Controlling PoC Function enters the 'G: MB_Idle' state.
	A PoC Client requests the right to speak.
	The PoC Session is released.

	T7

'Media Burst Idle timer'
	Defaullt value: Depends on the characteristic of the Radio Access network.
	The transmission of a MBCP Media Burst Idle message to the PoC Clients in the PoC Session.
	The stop can be supervised by a timer (out of scope of this specification) . The recommended value of this timer is the same value as the value of the T14 (Conversation) timer.
	When T7 expires the PoC Server performing the Controlling PoC Function sends another MBCP Media Burst Idle message to the PoC Clients.

	T8

'Media Burst Revoke timer'
	Configurable.
Default value: 1 second.
	A MBCP Media Burst Revoke message is sent to a PoC Client.
	Expiry of T3 or reception of a MBCP Media Burst Release message from the PoC Client the MBCP Media Burst Revoke message was sent to.
	Send another MBCP Media Burst Revoke message to the PoC Client and reset and start T8 again.

	T9
'Retry-after timer'
	Configurable
5-30 seconds.
Default value: 5 seconds.
	The PoC Server performing the Controlling PoC Function enters the 'U: waiting MB_Revoke' state when either T3 expires or it receives a MBCP Media Burst Release message from the revoked PoC Client.
	
	When T9 expires the PoC Server performing the Controlling PoC Function permits the PoC Client to have permission to send a Media Burst if the PoC Client sends a MBCP Media Burst Request message.

	T18 'end of Media-floor time timer'
	Configurable
This is a system defined value.
	When a PoC Client is granted permission to occupy the Media-floor.
	When receiving a MBCP Release message from the granted PoC Client.
	When T18 expires a MBCP Media Burst Revoke message is sent.

	T20 'Granted re-send' timer
	Configurable.
Default value: 1 second
T20 shall only permit a certain number of retransmissions of the MBCP Media Burst Granted message.
The total time during which the PoC Server retransmits MBCP Media Burst Granted messages is limited by lower of T1 and T19.
	When the PoC Server grants the permission to send the Media to a PoC Client, which was queued and which negotiated "queuing". 
T20 is also started again when the PoC Server sends a MBCP Media Burst Granted message upon T20 firing.
	The reception of an RTP Media packet, MSRP SEND request and loosing the permission to send Media.
	When T20 expires, a new MBCP Media Burst Granted message is sent.


B.9.2
Timers in the PoC Server performing the Participating PoC Function

Editor's note:
For information about the content of this subclause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 9.2.
B.9.3
Timers in the PoC Client

Table 21: Media Burst Control timers.

	TIMER
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON EXPIRY

	T10
'Media Burst Release timer'
	Configurable as specified in [OMA-PCPS-CP] "OMA PoC Device Management general".T10 shall only permit a certain number of retransmissions of the MBCP Media Burst Release message.
The total time during which the PoC Client retransmits MBCP Media Burst Release messages shall be less than 6 seconds.
	The PoC Client sends a MBCP Media Burst Release message.
	The reception of a MBCP Media Burst Idle message or when the PoC Client detects the start of a Media Burst.
	When T10 expires, a new MBCP Media Burst Release message is sent.

	T11
'Media Burst Request timer'
	Configurable as specified in [OMA-PCPS-CP] "OMA PoC Device Management general".
T11 shall only permit a certain number of retransmissions of the MBCP Media Burst Request message.
The total time during which the PoC Client retransmits MBCP Media Burst Request messages should be less than 6 seconds.
	The PoC Client initiates the PoC Session and sends a SIP message that serves as an implicit MBCP Media Burst Request message.
T11 is also started when the PoC Client sends a MBCP Media Burst Request message.
	The reception of a MBCP Media Burst Granted message, a MBCP Media Burst Taken message, a MBCP Media Burst Deny message, MBCP Media Burst Request Queue Status message or when the PoC Client detects the start of a Media Burst from another PoC Client.
	When T11 expires, a new MBCP Media Burst Request message is sent.

	T12
'PoC Client retry-after timer'
	Delivered by PoC Server as specified in subclause B.6.2.5.4.3 "Receive MBCP Media Burst Revoke message (R: MB_Revoke) ".
Dependent on T9 since the value should be as specified in the retry-after field of the received MBCP Media Burst Revoke message.
	The PoC Server performing the Controlling PoC Function enters the 'U: waiting MB_Revoke' state and the possibility for the PoC Client to send a MBCP Media Burst Request message is disabled.
	Reception of a MBCP Media Burst Idle message or a MBCP Media Burst Taken message.
	When T12 expires the PoC Client enables the possibility to send a MBCP Media Burst Request message.

	T13
'PoC Client end of RTP Media timer'
	Configurable as specified in [OMA-PCPS-CP] "OMA PoC Device Management general".
Should be equal to T1.
	Reception of a MBCP Media Burst Taken message or an RTP packet.
T13 is reset and started again every time an RTP packet is received.
	The reception of a MBCP Media Burst Idle message.
	When T13 expires the PoC Client concludes that the Media Burst, which it was started for, has completed.

	T17
'Revocation Alert timer'
	Calculated from the Copy of the value of T2 and the Alert Margin, both delivered by PoC Server within MBCP Media Burst Granted message as specified in subclause B.6.5.3 "MBCP Media Burst Granted message".
The initial value of T17 equals T2 minus Alert-Margin.
	When receiving the Media Burst Granted message containing the Alert-Margin parameter.
	Detection of the completion of a Media Burst.
	When T17 expires the PoC Client makes an Advanced Revocation Alert.
NOTE: When the value of Alert Margin is '0' and T17 expires, MBCP Media Burst Release message or MBCP Media Burst Release message can be sent to the PoC Server.

	T21
‘Limited Media Segment Timer
	Configurable as specified in [OMA-PCPS-CP] "OMA PoC Device Management general".
	Entering state 'U: Permission to send limited segment'.
	The reception of a MBCP Media Burst Grant message.
	When T21 expires the PoC Client resends a MBCP Media Burst Request message and restarts the T21 timer.

	T22 'Still-alive'
	Negotiated when a PoC Client initiates, joins, rejoins or is invited to a PoC Session.
	Entering state 'U: has no permission'.
	Leaving state 'U: has no permission'.
	When T22 expires the PoC Client resends the MBCP Still-alive

	T23
'Setup message re-transmission'
	Configurable as specified in [OMA-PCPS-CP] "OMA PoC Device Management general".
T23 shall only permit a certain number of retransmissions of the MBCP Setup message.
The total time during which the PoC Client retransmits MBCP Media Burst Request messages should be less than 12 seconds.
	The PoC Client initiates the PoC Session and sends a SIP message that serves as an implicit MBCP Media Burst Request message.
T23 is also started when the PoC Client sends a MBCP Media Burst Request message.
	The reception of a MBCP Connect message.
	When T23 expires, a new MBCP Setup message is sent.


B.9.4
Timers in the PoC Box

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 9.4.

B.9.5
Timers in the PoC Crisis Event Handling Entity

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C subclause 9.5.

B.10.
Moderated PoC Session Media Burst Control

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C clause 10.

B.Appendix A.
Change History
(Informative)

Void

B.Appendix B.
Requirement (SCR)
(Normative)

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C appendix B.

B.Appendix C.
Message flows
(Informative)

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C appendix C.
B.Appendix D.
RTP Session description parameters
(Informative)

When the PoC Client uses the AMR-NB or AMR-WB RTP payload format, the PoC Client uses either the bandwidth-efficient mode or the octet-aligned mode of the IETF AMR-NB and AMR-WB RTP payload format. For interoperability, the PoC Client should support both octet-aligned mode and bandwidth-efficient mode for single channel as recommended in section 4.5 "Implementation Considerations" of [RFC4867].

For OMA PoC Service, the OMA PoC Client that supports 3GPP AMR speech codec, the PoC Client can construct an SDP answer for a payload type in an SDP answer from a payload type in an SDP offer with the following parameters of [RFC4867]:

-
Octet-align=1 or no octet-align parameter;

-
Maxptime: 400;

-
crc=0 or no crc parameter;

-
robust-sorting=0 (or no robust-sorting parameter);

-
no interleaving parameter, and

-
channels=1 or no channels parameter.

B.Appendix E.
Documentation of XML extensions

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C appendix E.

B.Appendix F.
Documentation of Media Types for IANA registration

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C appendix F.

B.G.1
Moderated Burst requests

Editor's note:
For information about the content of this clause see OMA-PCPS-TS-User_Plane-V1_0-20150220-C appendix G.1.
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the network media interface
Floor control arbitration logic and media distributor
1. Floor Request
2. Floor Request
3. Floor Granted
4. Floor Granted
G: Floor Idle
G: Floor Taken
Other floor control interfaces towards the MCPTT clients and
network media interfaces
5. n x Floor Taken
5. n x Floor Taken
U: not permitted and Floor Taken
U: not permitted and Floor Idle
U: permitted
A MCPTT call is ongoing and the floor is idle.
6. RTP media packets
6. RTP media packets
7. n x RTP media packets
7. n x RTP media packets
U: not permitted and Floor Idle
Grant notification
Floor control client and media mixer
Other MCPTT clients
Floor control clients and media mixers
U: has no permission
U: pending Request
U: has no permission
U: has permission
The user wants to talk and presses the PTT button
8. Floor Release
9. Floor Release
Allow the last media packets to be forwarded, if last media packet not received.
U: pending Release
The user stops talking and releases the PTT button
U: not permitted and Floor Idle
10. Floor Idle
Allow the last media packets to be forwarded, if last media packet not received.
When last media packets are forwarded
U: has no permission
When last media packets are forwarded
12. n x Floor Idle
12. n x Floor Idle
G: Floor Idle
U: not permitted and Floor Idle
U: has no permission



1. Floor Request
2. Floor Request Queue
Status
G: Floor Taken
U: not permitted and Floor Taken
U: permitted
U: has permission
U: has no permission
MCPTT user B wants to tallk
MCPTT client B
Floor participant and media mixer
Queue notification
U: has no permission
U: pending Floor Request
U: queued
3. Floor Release
4. Floor Release
Allow the last media packets to be forwarded, if last media packet not received.
U: pending Release
The user stops talking and releases the PTT button
7. n x Floor Taken
7. Floor Taken
7. Floor Taken
7. n x Floor Taken
5. Floor Granted
6. Floor Granted
U: has permission
U: has no permission
U: has no permission
U: not permitted and Floor Taken
U: not permitted and Floor Taken
G: Floor Taken
Grant notification
U: not permitted and Floor Taken
8. RTP media
8. RTP media
9. RTP media
9. n x RTP media
9. RTP media
9. n x RTP media
MCPTT client A
Floor control server in an MCPTT server performing the controlling function
Floor control interfacs towards the MCPTT client A and the
network media interface
Floor control arbitration logic and media distributor
Floor control interfaces towards other MCPTT clients and
network media interfaces
Floor participant and media mixer
Other MCPTT clients
Floor participants and media mixers
A MCPTT call is ongoing. Floor requests received when the floor is taken are queued.



A MCPTT call is ongoing. Queing floor requests are not used.
1. Floor Request
2. Floor Deny
A MCPTT user wants to tallk
Deny notification
G: Floor Taken
U: not permitted and Floor Taken
U: permitted
U: has permission
U: has no permission
MCPTT client A
Floor control server in an MCPTT server performing the controlling function
Floor control interface towards the MCPTT client A and
the network media interface
Floor control arbitration logic and media distributor
Floor control interfaces towards other MCPTT clients and
network media interfaces
Floor participant and media mixer
Other MCPTT clients
Floor participants and media mixers
U: pending Floor Request
U: has no permission



1. Floor Request
G: Floor Taken
U: not permitted and Floor Taken
U: permitted
U: has permission
U: has no permission
MCPTT user B wants to tallk
MCPTT B client
Floor participant and media mixer
U: has no permission
U: pending Floor Request
5. Floor Release
6. Floor Release
Allow the last media packets to be forwarded, if last media packet not received.
U: pending Release
9. n x Floor Taken
9. Floor Taken
9. Floor Taken
9. n x Floor Taken
7. Floor Granted
8. Floor Granted
U: has permission
U: has no permission
U: has no permission
U: not permitted and Floor Taken
U: not permitted and Floor Taken
G: Floor Taken
Grant notification
2. Floor Request
3. Floor Revoke
4. Floor Revoke
Revoke indication
11. RTP media packets
11. RTP media packets
10. RTP media packets
11. n x RTP media packets
10. RTP media packets
11. n x RTP media packets
MCPTT client A
MCPTT floor control server in an MCPTT server
Floor control interface towards the MCPTT client A and the
network media interface
Floor control arbitration logic and media distributor
Floor control interfaces towards other MCPTT clients and
network media interfaces
Floor participant and media mixer
Other MCPTT clients
Floor participants and media mixers
A MCPTT call is ongoing. The user A at MCPTT client A has permission to talk.
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U:not permitted

and MB_Idle

U:permitted

[R:Media AND S:Media (to all other clients)] OR

[ R: MB_Request AND S: MB_Granted(to granted client)] OR

R:MB_Request AND [S:MB_Deny  OR S:MB_Queued]

R:MB_Release AND S:MB_Idle OR

R:MB_Request AND S:MB_Deny OR T23 (Still-alive) timer fired OR

R: Still-alive

T2 (Stop talking) timer fired AND 

S:MB_Revoke OR

T18 (end of Media-floor time) timer fired

U:not permitted

and MB_Taken

R:MB_Release AND [S:MB_Taken OR

S:MB_Queued]

T1 (End of RTP media) timer fired OR

R:MB_Release

U:waiting

MB_Revoke

T9 (Retry-after) timer fired

R:MB_Request AND S:MB_Deny

R:Media AND S:MB_Revoke

U:not permitted

but sends media

T8 (Talk Burst Revoke) timer fired AND 

S:MB_Revoke OR

R:MB_Release AND S:MB_Taken

T8 (Talk Burst Revoke) timer fired AND S: MB_Revoke

R:MB_Release

AND S:MB_Idle

T1 (End of RTP Media) timer fired OR R:MB_Release OR

R: Last Media

R:Media AND S:Media (to all other clients) 

U:pending

MB_Revoke

Start-stop state

SIP session initiated AND S:MB_Granted

SIP session initiated AND

[S:MB_Taken OR S:MB_Deny

OR S:MB_Queued]

SIP session initiated AND S:MB_Idle OR

Media-floor Control Entity initiated

Releasing

R: PoC Session release - 2

R: PoC Session release – 1 OR

T23 (Still-alive) timer fired N times

Any

State

T9 (Retry-after) timer fired AND

S:MB_Idle

T1 (End of RTP Media) timer fired OR

R: Last Media OR

R: MB_Release AND

S: MB_Idle

R:Media AND S:MB_Revoke

R:MB_Request AND S:MB_Granted OR

R: Media

Permission state change

Permission state change



*
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G: Floor Idle

R: Floor Request  OR

Floor request queue not_empty

G: Floor Taken

[T7 (MB_Idle) timer fired OR

[R: Floor Request OR

[T4 (Inactivity) timer expiry

[R: Floor Release AND last RTP media not received]

R:Media OR

R: Floor Request OR

T20 (Granted re-send) timer expired OR

T20 (Granted re-send) timer expired N times

G: pending

Floor Release 

R: Last RTP media received OR

T1 (End of RTP media) timer expired OR

T2 (Stop talking) timer expired

G: pending

Floor Revoke

T2 (Stop talking) timer expired OR

R: pre-emptive Floor Request

R: Last RTP media packet received OR

T3 (Stop talking grace) timer fired OR

[R: Floor Release AND last  RTP media received] OR

T1 (End of RTP media) timer expired

R: RTP media

[R: Floor Release AND last RTP media not received] OR

R: Media

Start-stop

MCPTT session initialization without implicit floor request

T4 (Inactivity) timer expiry

Releasing

R: MCPTT call release - 2

Any state

R: MCPTT call  Release – 1

[MCPTT call initialization AND tb_granted set to 1] OR

[MCPTT call initialization AND implicit floor request]

T1 (End of RTP media) timer expired OR

[R: Floor Release AND last  RTP media received] OR

Permitted MCPTT client release

Floor Request added or removed from floor request queue



*
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G: MB_Idle

[R:MB_Request OR

MB_Que_not_empty ] AND S:MB_Granted

(to permitted client) AND S: MB_Taken (to all other clients) OR

G: MB_Request

G: MB_Taken

T7 (MB_Idle) timer fired AND

S:MB_Idle

R:MB_Release (from permitted  client)

R:Media (from permitted client) AND S: Media (to all other clients) AND no Media in buffer OR

R: MB_Request (from permitted PoC Client) AND S: MB_Granted (to permitted PoC Client) OR

T20 (Granted re-send) timer fired AND S: MB_Granted (to permitted PoC Client) OR

T20 (Granted re-send) timer fired n-th times OR

S: Buffered Media OR

R:Media (from permitted client) AND buffer Media OR

G: pending

MB_Release 

[R:Last Media packet AND S:Last Media AND no Media in buffer] OR

T18 (end of Media-floor time) fired

G: pending

MB_Revoke

[T2 (Stop talking) timer fired OR Congestion exists OR

R: MB_Request(pre-emptive)] AND

S:MB_Revoke (to permitted client) OR

T18 (end of Media-floor time) fires

R: Last media AND no Media in buffer OR

T3 (Stop talking grace) 

timer fired OR

R:MB_Release (from permitted PoC Client) AND no Media in buffer

R:Media OR

S: Buffered Media OR

R:Media (from permitted client) AND buffer Media

R:Media AND S:Media AND no Media in Buffer OR

R: Media AND Media in Buffer OR

R:MB_Release (from permitted PoC Client) OR

S: Buffered Media OR

R:Media (from permitted client) AND buffer Media OR

Start-stop

PoC session initialization OR

Media-floor Control Entity initiated

T4 (Inactivity) timer fired AND S: PoC Session

termination - 1

Releasing

R: PoC Session 

release - 2

R:MB_Request AND S:MB_Deny

Any state

R: PoC session 

Release – 1or the Media-floor Control is terminated

PoC Client joins an existing Media-floor Control Entity OR

PoC Client leaves an existing Media-floor Control Entity

PoC Session initialization with tb_granted set to 1

T1 (End of RTP media) timer fired AND no Media in buffer OR

T19 (start of MSRP) timer fires OR 

R: MB_Release AND no Media in buffer

G: pending

MB_Idle

T1 (End of RTP media) timer fired AND Mediain buffer OR

R: MB_Release AND Media in buffer

S: Buffered Media

S: Last Media in buffer

R:Last Media packet AND Media in buffer OR

T1 (End of RTP Media) AND Media in buffer 

R:MB_Release (from permitted PoC Client) AND Media in buffer

R: Last media AND Media in buffer



*
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U: has

no permission

U: pending

MB_Request

U: has

permission

U: pending

MB_Release

S:Media OR

T17 (Revocation Alert) timer expiry OR

S: SEND MSRP OR

S: RTSP command

S:MB_Release

R:MB_Idle OR

R:MB_Taken OR

R:Media OR

Timer T13 fired OR

S: Still-alive OR

Timer T22 fired OR

R: Still-alive ACK

Timer T10

fired

U: pending

MB_Revoke

R:MB_Revoke

R:MB_Revoke

S:MB_Request

Start-stop

PoC Session initiated - originating PoC User

R: PoC Session  release - 2

S:Media OR

S: SEND MSRP

S:MB_Release

PoC Session 

Initialization

with MB_granted

 in 200 OK

(R: Disconnect AND S: MB_Ack ) OR

(R: PoC Session release - 1) OR

Timer T22 fired N times

Releasing

Rejoin to a PoC Session - Chat PoC Group Session inititated/joined 

PoC Session established - terminating PoC User

U: Permission to send limited segment

PoC Session initialization with MB_seg_Preload_in 200 OK

Timer T21Fired OR

S: Media

Timer T21 Fired M times

R:MB_Granted

S:MB_Release

R:MB_Revoke

R:MB_Deny OR

R:MB_Taken OR

R:Media OR

Timer T11 fired N times OR

R: MSRP SEND

S:MB_Request AND S: Media

Timer T11 Fired

S:Media OR

Timer T11 fired

R:MB_Deny OR

Timer T 11 fired N times OR

R: Media OR

R: MB_Taken

R:MB_Granted

R:MB_Revoke

R: MB_Release

U: Local Grant

R:MB_Idle OR

R:MB_Taken OR

R:Media OR

R: SEND MSRP

R:MB_Idle OR

R:MB_Taken OR

R:Media OR

Timer T10 fired N times OR

R: SEND MSRP

Any state

R:MB_Revoke

R:MB_Revoke
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U: has

no permission

U: pending

MB_Request

U: has

permission

U: pending

MB_Release

R:MB_Granted

S:MB_Release

R:MB_Deny OR

Timer T11 fired N times

R:MB_Idle OR

R:MB_Taken OR

R:MediaOR

R: MSRP SEND

Timer T11 

fired

Timer T10

fired

R:MB_Idle OR

R:MB_Taken OR

R:Media OR

Timer T10 fired N times

U: pending

MB_Revoke

S:MB_Release

R:MB_Revoke

R:MB_Revoke OR

R: MB_Granted

S:MB_Request

R:MB_Idle OR

R:MB_Taken OR

R:Media OR

R: MSRP SEND

S:Media

Start-stop

PoC session initialization

- terminating PoC user

PoC session initialization

- originating PoC user

Releasing

R: PoC Session 

Release - 2

Any

State

(R:Disconnect AND

S: MB_Ack ) OR

(R: PoC Session

Release - 1)

U: queued

R:MB_Taken OR

R:Media OR

R: MSRP SEND

R:MB_Taken OR

R:Media OR

R:MB_Queued OR

R: MSRP SEND

R: MB_Deny OR

R: MB_Idle

R:MB_Queued 

R: PoC Session Initialization with “tb-granted” in 200 OK 

Rejoin to a PoC Session - Chat PoC Group Session inititated/joined 

U: permission to send limited segment

PoC Session initialization with MB_seg_Preload_in 200 OK

Timer T21 fired OR

S: Media

Timer T21 fired OR S: Media

S: Media OR

R: MB_Granted

S:MB_Release








