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1
Scope

The present document specifies the media plane control protocols and interactions with the media needed to support Mission Critical Push To Talk (MCPTT).

The present document specifies protocol for using pre-established session to setup calls, floor control and managing MBMS subchannels over MBMS bearers on-network 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 plane control protocols can be used for public safety applications and also for general commercial applications (e.g., utility companies and railways).

The present 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 these functions in the MCPTT system.
4.1.1.1
General

In a PTT group call after the call is setup, at a given time only a single group member is allowed to talk and all other affiliated group members listen to this talker. The control action for obtaining this mode of operation is known as floor control. The direct actors of floor control are the floor participants and the floor control server. A floor participant does the floor control related actions in the MCPTT client. The floor control server is the decision maker of the floor control. In on-network the floor control server is in the MCPTT server with the controlling role. In off-network no specific floor control server exists. The current talker plays the role of floor control server.

Floor control actions in on-network are described in subclause 4.1.1.2. The differences for off-network floor control are described in subclause 4.1.1.3.

NOTE:
End-user actions as operation of the PTT button illustrates functionality but no end-user actions are mandated by present document.

5.2.1
Introduction

To be compliant with the procedures in the present document, an MCPTT client shall:

1.
support the role of an MCPTT client as specified 3GPP TS 23.179 [5];

2.
support the on-network MCPTT client role as specified in 3GPP TS 24.379 [2];

3.
support the off-network MCPTT client role as specified in 3GPP TS 24.379 [2]; and

4.
support media plane security as specified in clause 13.

To be compliant with the on-network procedures in the present document, an MCPTT client shall:

1.
provide the role of a floor participant in on-network mode as specified in subclause 5.2.2;

2.
provide the media mixer function as described in subclause 4.2.2 and support the related procedures in subclause 6.2;

3.
when operating in systems that support MBMS functionality, provide the MBMS interface as described in subclause 4.2.2 and support the related MBMS subchannel control procedure as specified in subclause 10.3;

4.
provide PTT button events towards the on-network floor participant as specified in subclause 6.2;

5.
provide means (sound, display, etc.) for indications towards the MCPTT user as specified in subclause 6.2;

6.
support negotiating media plane control channel media level attributes as specified in subclause 4.3; and

7.
support call setup control over pre-established session as specified in subclause 9.2.

To be compliant with the off-network procedures in the present document, an MCPTT client shall:

1.
provide the role of a floor participant in off-network mode as specified in subclause 5.2.3;

2.
support the role of an off-network floor participant as specified in 3GPP TS 23.179 [5] and in the present specification;

3.
provide the media mixer function as described in subclause 4.2.2 and support the related procedures as specified in clause 7;

4.
provide PTT button events towards the off-network floor participant as specified in clause 7; and

5.
provide means (sound, display, etc.) for indications towards the MCPTT user as specified in clause 7.

5.2.2
Floor participant in on-network mode

To be compliant with the on-network procedures in the present document, a floor participant in on-network mode shall:

1.
support the on-network floor control procedures as defined in 3GPP TS 23.179 [5];

2.
support acting as an on-network floor participant as specified in subclause 6.2; and

3.
support the on-network mode floor control protocol elements as specified in the clause 8.

A floor participant in on-network mode may:

1.
support queueing of floor requests as specified in subclause 6.2 and subclause 4.1.1.2.

5.2.3
Floor participant in off-network mode

To be compliant with the on-network procedures in the present document, a floor participant in off-network mode shall:

1.
support off-network floor control procedures as specified in 3GPP TS 23.179 [5];

2.
support acting as an off-network floor participant as specified in clause 7;

3.
support acting as an off-network floor control server as specified in clause 7; and

4.
support the off-network mode floor control protocol elements in clause 8.

A floor participant in off-network mode may:

1.
support queueing of floor requests as specified in clause 7 and subclause 4.1.1.3.

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 timer T103 (end of RTP Media); and

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

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

6.3.4.4.2
Enter 'G: Floor Taken' state
When entering this state the floor control arbitration logic in the floor control server:

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

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

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

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

d.
if a group call is a broadcast group call, system call, emergency call or an imminent peril call, shall include the Floor Indicator field with an applicable indication;

2.
shall start timer T20 (Floor Granted) if the floor request was queued and initialise the counter C20 (Floor Granted) to 1;

3.
shall send Floor Taken message to all other floor participants. The Floor Taken message:

a.
shall include the granted MCPTT users MCPTT ID in the Granted Party's Identity field, if privacy is not requested; 

b.
shall include a Message Sequence Number field with a Message Sequence Number value increased with 1;
c.
if the session is a broadcast group call, shall include the Permission to Request the Floor field set to '0';

d.
if the session is not a broadcast group call, may include the Permission to Request the Floor field set to '1'; and

e.
if a group call is a broadcast group call, a system call, an emergency call or an imminent peril call, shall include the Floor Indicator field with an applicable indication;

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

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

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 timer T2 (stop talking), if running;

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

3.
shall stop timer T20 (Floor Granted), if running;

4.
shall instruct the media distributor to forward the RTP media packets to MCPTT clients according to local policy; and

NOTE:
If dual floor control is ongoing as described in subclause 6.3.6, the list of floor participants that receive the overriding, overridden, or both transmissions is based on configuration.

5.
shall remain in the 'G: Floor Taken' state.

6.3.4.5.3
Receive RTP media packets (R: media)

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

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

NOTE 1:
If the upper limit for timer T3 (stop talking grace) is less than the upper limit of timer T1 (end of RTP media) then timer T1 (end of RTP media) will not expire.

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

NOTE 2:
If dual floor control is ongoing as described in subclause 6.3.6, the list of floor participants that receive the overriding, overridden, or both transmissions is based on configuration.

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

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:

NOTE:
Reception of unauthorized RTP media packets can only happen if the associated floor participant is in an MCPTT client. If the associated floor participant is a floor control server interface in a non-controlling MCPTT function of an MCPTT group, the unauthorized RTP media packets are handled in the non-controlling MCPTT function.

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:

a.
shall include the Reject Cause field with the <Reject Cause> value set to #3 (No permission to send a Media Burst); and

3.
shall enter the 'U: not permitted but sends media' state as specified in the subclause 6.3.5.7.2.

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:

NOTE:
Reception of unauthorized RTP media packets can only happen if the associated floor participant is in an MCPTT client. If the associated floor participant is a floor control server interface in a non-controlling MCPTT function of an MCPTT group, the unauthorized RTP media packets are handled in the non-controlling MCPTT function.

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:

a.
shall include the Reject Cause field with the Reject Cause value set to #3 (No permission to send a Media Burst); and

3.
shall enter the 'U: not permitted but sends media' state as specified in the subclause 6.3.5.7.2.

6.3.6.3.5
Receive RTP media packets (R: media)

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

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

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

3.
shall instruct the media distributor to forward the RTP media packets to MCPTT clients according to local policy; and

NOTE:
The MCPTT client overridden by the permitted floor participant is still sending voice (overridden). The list of floor participants that receive the overriding, overridden, or both transmissions is based on configuration.

4.
shall remain in the 'D: Floor Taken' state.

6.5.1
General

The floor control server interface in the non-controlling MCPTT function of an MCPTT group shall support the procedures in subclauses 6.5.2, 6.5.3 and 6.5.4.

The floor participant interface in the non-controlling MCPTT function of an MCPTT group shall support the procedures in subclause 6.5.5.
***** Next change *****
6.5.2
The MCPTT call initialization procedure in the non-controlling MCPTT function of an MCPTT group

***** Next change *****
6.5.3
The MCPTT call release procedure in the non-controlling MCPTT function of an MCPTT group

When an MCPTT client leaves an MCPTT call and the MCPTT call remains ongoing with the other MCPTT clients, the non-controlling MCPTT function of an MCPTT group follows a two-step procedure:

Step 1
The floor participant interface stops sending floor control messages and RTP media packets to the MCPTT client leaving the MCPTT call and the floor participant interface discards floor control messages and RTP media packets received from the MCPTT client leaving the MCPTT call; and

Step 2
When the application and signalling plane has determined that the session with this floor participant has been released, the corresponding instance of the 'floor participant state transition' state machine is released.

When an MCPTT call is released, the floor control server interface follows a two-step procedure:

Step 1
The floor control server interface stops sending floor control messages and RTP media packets to MCPTT clients in the MCPTT call; and

Step 2
When the application and signalling plane has determined that the MCPTT call has been released, resources in the floor control server interface are released, along with all 'floor participant state transition' state machines.

The non-controlling MCPTT function of an MCPTT group can initiate an MCPTT call release depending on the release policy specified in 3GPP TS 24.379 [2].
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