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***** 1st change *****
4.2.1
Controlling MCPTT function
According to 3GPP TS 23.179 [5] the controlling MCPTT function is divided into a floor control server and a media distribution function. In the present document the internal structure of the MCPTT server is illustrated in figure 4.2-1.
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NOTE:
The real internal structure of the MCPTT server is implementation specific but a possible internal structure is shown to illustrate the procedures.
Figure 4.2.1-1: Internal structure of floor control in the controlling MCPTT function
All entities in the controlling MCPTT function are assumed to have a direct communication interface to the application and signalling plane. The interface to the application and signaling plane carries information about SIP session initialisation and SIP session release, SDP content, etc.

The reference points MCPTT-4 and MCPTT-7 are described in 3GPP TS 23.179 [5].

The floor control interface towards the MCPTT client receives and transmits 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 MCPTT 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 MCPTT 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:
a.
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 option whether an indication e.g. 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 arbitration 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.
***** 2nd change *****
4.2.4
Non-controlling MCPTT function of an MCPTT group
According to 3GPP TS 24.379 [2] subclause 5.3 the MCPTT server can act in a non-controlling MCPTT function of an MCPTT group role. In the present document the internal structure of the non-controlling MCPTT function of an MCPTT group is illustrated in figure 4.2.4-1.
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NOTE:
The real internal structure of the MCPTT server is implementation specific but a possible internal structure is shown to illustrate the logic and the procedures.
Figure 4.2.4-1: Internal structure of the non-controlling MCPTT function

All entities in the non-controlling MCPTT function of an MCPTT group are assumed to have a direct communication interface to the application and signalling plane. The interface to the application and signaling plane carries information about SIP session initialisation and SIP session release, SDP content, etc.
The floor participant interface receives and transmits the floor control messages from and to the MCPTT client. The procedures are controlled by a state machine described in subclause 6.5.5. One state machine is needed for each MCPTT client participating in an MCPTT call.

The floor control server interface is distributing floor control message to and from the floor control server in the controlling MCPTT function. The floor control server interface procedures are described in subclause 6.5.4. One floor control server interface is needed per MCPTT call.

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 server interface. 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 participant interface:
a.
Indication that the network media interface has started to receive media packets from the associated MCPTT client and requests from the floor participant interface to forward received RTP packets towards the media distributor or to stop forward RTP media packets to the media distributor.

NOTE:
It is an implementation option whether an indication e.g. is sent for every received RTP media packet or only when the first packet is received.

2.
The interface between the floor participant interface and the floor control server interface:

a.
Floor control messages to and from the associated floor participant. The floor control message to the floor control server interface are limited to floor control messages that can result in an action towards the floor control server.

3.
The interface between the network media interface and the media distributor:

a.
RTP media packets to and from associated MCPTT clients. This interface is out of scope of the present document.

4.
The interface between the floor control server interface 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.

***** 3rd change *****
6.2.4.10.12
User indication for accept of pending request
Upon receiving an indication from the user that the user wants to send media and the timer T132 (queued request granted user action)is running, the floor participant:

1.
shall stop timer T132 (queued request granted user action); and

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

8.2.3.13
Track Info field

The Track Info field contains the path a floor control message has been routed along with the priority and the queueing capability of the MCPTT client.

Table 8.2.3.13-1 describes the coding of the Track Info field.

Table 8.2.3.13-1: Track Info field coding

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

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

|Track Info     |Track Info     |Queueing       |Participant    |

|field ID value |length value   |Capability     |Type Length    |

|               |               |value          |value          |

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

|                         Participant Type value                |

:                                                               :

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

|                  Floor Participant Reference 1                |

:                               |                               :

|                  Floor Participant Reference n                |

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

The <Track Info field ID> value is a binary value and shall be set according to table 8.2.3.1-2.
The <Track Info length> value is a binary value and shall have a value indicating the total length in octets of the <Queueing Capability> value, <Track Info Priority Level> value and one or more <Floor Participant Reference> value items.

The <Queueing Capability> value is an 8 bit binary value where:

0
the floor participant in the MCPTT client do not support queueing

1
the floor participant in the MCPTT client supports queueing

All other values are reserved for future use.

The spare bits are reserved for future use and shall be set to zero. The spare bits shall be ignored.

The <Participant Type Length> value is 8 bit binary value set to the length of the <Participant Type> value.

The <Participant Type> value is string coded as specified in table 8.2.3.13-2:

Table 8.2.3.13-2: ABNF syntax of values of the <Participant Type> value

participant-type = 1*( %x20-7E / UTF8-NONASCII )

If the length of the <Participant> value is not a multiple of 4 bytes, the Track Info field shall be padded to a multiple of 4 bytes. The value of the padding bytes should be set to zero. The padding bytes shall be ignored.

NOTE 1:
The content of the <Participant Type> value is MCPTT service provider specific and out of scope of the present document.

All other values are reserved for future use.

The <Floor Participant Reference> value is a 32 bit binary value containing a reference to the floor participant in the non-Controlling function of an MCPTT group.

NOTE 2:
The reference to the floor participant is a value only understandable by the floor control server interface in the non-Controlling function of an MCPTT group.

***** 4th change *****
9.2.2.1
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 Start-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 9.2.2.1-1 shows the call setup control over pre-established session state machine and the state transitions.


[image: image3.emf]Start-stop

U: Pre-

established 

session not in use

U: Pre-

established 

session in use

Pre-established session started

R: Connect (accepted)

R: 2xx response

R: re-INVITE (and send OK)

R: Connect ( not accepted)

R: Disconnect

Pre-established session stopped

R: Connect 

R: other Message

R: RTP packet

R: MBCP Connect

R: Disconnect

R: 2xx response


Figure 9.2.2.1-1: Call setup control over pre-established session state machine.

***** 4th change *****
9.2.2.3.3
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 and then the 'Call setup control over pre-established session state machine' is released.

***** 5th change *****
11.1.1
Timers in the on-network floor participant

The table 11.1.1-1 recommends timer values, describes the reason for of starting the timer, normal stop and the action on expiry for the on-network floor participant procedures.

Table 11.1.1-1: Timers in the on-network floor participant

	Timer
	Timer value
	Cause of start
	Normal stop
	On expiry

	T100

(Floor Release)
	Configurable as specified in 3GPP TS 24.383 [4].

(NOTE 1)


	When the floor participant sends a Floor Release message.
	Reception of a Floor Idle message or when the floor participant detects the receipt of RTP media.
	If the counter is less than the upper limit of C100, a new Floor Release message is sent and counter is incremented by 1.

When the limit in C100 is reached, the floor participant stops sending the Floor Release message.

	T101

(Floor Request)
	Configurable as specified in 3GPP TS 24.383 [4].

(NOTE 2)


	When the floor participant sends a Floor Request message.

T101 is also started when the application layer and signalling plane initiates a session as an implicit floor request using the "mc_implicit_request" as specified in clause 14.
	Reception of a Floor Granted message, a Floor Taken message, a Floor Deny message, a Floor Queue Position Info message or when the floor participant receives RTP media from another floor participant.
	When T101 expires, a new Floor Request message is sent.

	T103

(end of RTP media)
	Should be equal to T1.

Configurable as specified in 3GPP TS 24.383 [4].
	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 T103 expires the floor control client concludes that the RTP media, which it was started for, has completed.

	T104 (Floor Queue Position Request)
	Configurable as specified in 3GPP TS 24.383 [4].

T14 shall only permit a certain number of retransmissions of the Floor Queue Position Request message.
	When the floor participant sends a Floor Queue Position Request message.
	Reception of a Floor Queue Position Info message.
	If the counter is less than the upper limit of C104, a new Floor Queue Position Request message is sent and counter is incremented by 1.

When the limit in C104 is reached, the floor participant stops sending the Floor Queue Position Request message. 

	T132 (Queued granted user action)
	Default value:

2 seconds.
Configurable as specified in 3GPP TS 24.383 [4].
	When the floor participant receives a Floor Granted message for a queued request.
	When a floor participant in ‘U: queued’ state pushes PTT button.
	The floor participant sends a Floor Release message and may indicate to the user that the floor is no more available

	

	





	
	

	

	NOTE 1:
The total time during which the floor participant retransmits the Floor Release messages shall be less than 6 seconds.

NOTE 2: 
The total time during which the floor participant retransmits Floor Request messages should be less than 6 seconds.


11.1.2
Timers in the off-network floor participant 

The table 11.1.2-1 recommends timer values, describes the reason for of starting the timer, normal stop and the action on expiry for the off-network floor participant procedures.

Table 11.1.2-1: Timers in the off-network floor participant

	Timer
	Timer value
	Cause of start
	Normal stop
	On expiry

	T201

(Floor Request)
	Default value:

40 milliseconds
Depends on the characteristic of the D2D. (D2D Side link period)

Configurable as specified in 3GPP TS 24.383 [4].

T201 shall permit only a certain number of retransmissions of the Floor Request message.
	When the floor participant sends a Floor Request message


	Reception of a Floor Granted message or a Floor Deny message or a Floor Queue Position Info message or when the MCPTT user releases the PTT button.
	If the counter is less than the upper limit of C201, a new Floor Request message is sent and counter is incremented by 1.

When the limit in C201 is reached, the floor participant stops sending the Floor Request message.

	T203

(end of RTP media)
	Default value:

4 seconds

Maximum value:

6 seconds

Configurable as specified in 3GPP TS 24.383 [4].


	When the floor participant sends an RTP media packet.
T203 is also reset and started again every time an RTP media packet is received or
when the floor participant enters ‘O: has no permission’
	Reception of a Floor Release message or a Floor Granted to me or

when the floor participant enters ‘O: has permission’
	When T203 expires the floor participant concludes that there is no floor arbitrator at present.

	T204 'Floor Queue Position Request)
	Default value:

80 milliseconds

Depends on the characteristic of the D2D. (D2D Side link period*2)
Configurable as specified in 3GPP TS 24.383 [4].

T205 shall permit only a certain number of retransmissions of the Floor Granted message.


	When the floor participant sends a Floor Queue Position Request message.
	Reception of the Floor Queue Position Info message.
	If the counter is less than the upper limit of C204, a new Floor Queue Position Request message is sent and counter is incremented by 1.

When the limit in C204 is reached, the floor participant stops sending the Floor Queue Position Request message. 

	T205 (Floor Granted)
	Default value:

80 milliseconds
Depends on the characteristic of the D2D. (D2D Sidelink period*2)
Configurable as specified in 3GPP TS 24.383 [4].

T205 shall permit only a certain number of retransmissions of the Floor Granted message.
	When the floor arbitrator grants the permission to send media to a floor participant, which was a pre-empting floor request.
	Reception of an RTP media packet from granted floor participant in ‘O: pending granted’
	If the counter is less than the upper limit of C205, a new Floor Granted message is sent and counter is incremented by 1.

When the limit in C205 is reached, the floor arbitrator stops sending the Floor Granted message.

	T230

(during silence)
	Default value:

600 seconds.

Value should be more than T203.


	When the floor participant sends an RTP media packet.
T230 is also reset and started again every time an RTP media packet is received. or
when the floor participant leaves ‘O: has permission’
	Release of the call.

or, when the floor participant enter ‘O: has permission
	The floor control entity is released.

	T233 (Pending user action)
	Default value:

3 seconds

Maximum value:

5 seconds

Configurable as specified in 3GPP TS 24.383 [4].

The total time (T25*C25+ T233) during which the floor arbitrator retransmits Floor Granted message and waits for user to accept floor should be less than T203


	Reception/Transmission of Floor Granted message for a queued request.
	When a floor participant in ‘O: queued’ state pushes PTT button.

Reception of RTP media packet from granted floor participant in ‘O: pending granted’
	Assume the participant is out of coverage or doesn't want to speak anymore. Grant to next in queue if any, otherwise assume silence.


***** 6th change *****
11.2.2
Counters in the off-network floor participant

The table 11.2.2-1 enlists counters, their limits and the action on expiry.

Table 11.2.1.2-1: Counter used in the floor participant for off-network floor control

	Counter
	Limit
	Associated timer
	On expiry

	C201

(Floor Request)
	Default value: 3
Configurable as specified in 3GPP TS 24.383 [4].


	T201 (Floor Request)
	Assume there is no floor arbitrator and send Floor Granted (to me) message

	C204

(Floor Queue Position Request)
	Default value: 3
Configurable as specified in 3GPP TS 24.383 [4].


	T204 (Floor Queue Position Request)
	Floor Queue Position Request message is no more repeated

	C205 (Floor Granted)
	Default value: 4
Configurable as specified in 3GPP TS 24.383 [4].


	T205 (Floor Granted)
	If there is a pending request(s) in the queue, start timer T233 (pending user action) and wait for RTP media from the client.


***** 7th change *****
13.2
Derivation of SRTP/SRTCP master keys

In group calls, the GMK shall be used as the MIKEY Traffic Generating Key (TGK) and the GUK-ID shall be used as the MIKEY CSB ID as specified in IETF RFC 3830 [15].

In private calls, the PCK shall be used as the MIKEY Traffic Generating Key (TGK) and the PCK-ID shall be used as the MIKEY CSB ID as specified in IETF RFC 3830 [15].
***** 8th change *****
A.3.3
Floor request when floor is taken and queueing is not applied
The figure A.3.3-1 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.3.3-1: 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.

***** 9th change *****
A.3.4
Floor request when floor is taken and queueing is applied

The figure A.3.4-1 illustrates a case when a user request floor when the floor is taken and queueing is applied in the MCPTT call.


[image: image5.emf]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 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

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

9. RTP media 9. 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.


Figure A.3.4-1: Floor request when floor is taken and queueing 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 clause 14;


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 queueing 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 that 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.

***** 10th change *****
A.3.5
Pre-emptive floor request when floor is taken

Figure A.3.5-1 shows the message flow when a user with pre-emptive priority request floor when the floor is already taken by another user.
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Figure A.3.5-1: Pre-emptive floor request when floor is taken
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-emptive 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-emptive 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 that 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.

***** 11th change *****
A.4.2
Off-network floor control during an MCPTT group call

A.4.2.1
Floor request when the floor is idle

The figure A.4.2.1-1 illustrates a user’s floor request when the floor is idle i.e. there is no floor arbitrator.
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Figure A.4.2.1-1: 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 towards other MCPTT clients and starts timer T201 (Floor Request). MCPTT client A moves to ‘O: pending request’ state.

2.
On expiry of T201 (Floor Request) MCPTT client A re-sends the Floor Request message and restarts timer T201 (Floor Request). This step has to be repeated for a pre-configured number of times (3 times in the example figure) before assuming that the floor is idle.

3.
On the expiry of the last iteration of timer T201 (Floor Request), MCPTT client A sends a Floor Taken message towards other MCPTT client and assumes the role of floor arbitrator. MCPTT client A moves to ‘O: has permission state’.

4.
On receiving Floor Taken message, all other MCPTT clients move to ‘O: has no permission state’.

***** 12th change *****
A.4.2.2
Floor request when floor is taken and queueing of floor requests is not applied
The figure A.4.2.2-1 illustrates a user's floor request when the floor is taken and queueing is not applied in the MCPTT call.
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Figure A.4.2.2-1: 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 B and queueing is not applied.

1.
The floor participant in MCPTT client A sends the Floor Request message towards other MCPTT clients. The Floor participant enters the 'O: pending request' state.

2.
On receiving Floor Request message, MCPTT client B sends a Floor Deny message with MCPTT client A’s ID towards all MCPTT clients.

3.
On receiving Floor Deny message, MCPTT client A moves back to ‘O: has no permission’ state.

***** 13th change *****
A.4.2.3
Floor request when floor is taken and queueing is applied

The figure A.4.2.3-1 illustrates a user’s floor request when the floor is taken and queueing is applied in the MCPTT call.
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Figure A.4.2.3-1: Floor request when floor is taken and queueing applied
The users at MCPTT client A wants to speak and presses the PTT button when the floor is already taken by the MCPTT client B.

The steps of the flow are as follows:

1.
The floor participant in the MCPTT client A sends the Floor Request message towards other MCPTT clients. MCPTT client A moves to ‘O: pending request’ state and starts timer T201 (Floor Request).

2.
On expiry of timer T201 (Floor Request) MCPTT client A re-sends the Floor Request message and restarts timer T201 (Floor Request). This step has to be repeated for a pre-configured number of times before assuming that the floor is idle.

3.
Receiving RTP media indicates that the floor is taken and an arbitrator is present. Sending multiple requests till a reply to the request is received helps reduce conflicts. Therefore, the counter associated to T201 (Floor Request) is reset every time RTP media is received.

4.
On receiving Floor Queue Position Info message from the floor arbitrator, MCPTT client A stops timer T201 (Floor Request) and moves to ‘O: queued’ state. Any RTP media received in this state is rendered.

5.
When the user at MCPTT client B indicates to terminate RTP media transmission, MCPTT client B sends Floor Granted message to the next (MCPTT client A) in queue. MCPTT client B start timer T205 (Floor Granted request) and moves to ‘O: pending grant’ state.

6.
On receiving Floor Granted message, MCPTT client A starts timer T233 (pending user action) and waits for user to indicate start of RTP media transmission.

7.
On expiry of timer T205 (Floor Granted) MCPTT client B re-sends the Floor Granted message and restarts timer T205 (Floor Granted). This step has to be repeated for a pre-configured number of times while no media is received from MCPTT client A.

8. Upon expiry of timer T205 (Floor Granted) for a preconfigured number of times, MCPTT client B starts timer T33, waiting for RTP media from MCPTT client A.

9.
MCPTT client A stops timer T233 (pending user action) upon user action. MCPTT client A moves to ‘O: has permission’ state and starts transmission of RTP media as floor arbitrator.

10.
On receiving RTP media from MCPTT client A, MCPTT client B stops timer T233 (pending user action) and moves to ‘O: has no permission’ state.
A.4.2.4
Pre-emptive floor request when floor is taken

Figure A.4.2.4-1 shows the message flow when a user requests floor with a pre-emptive priority when the floor is already taken.
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Figure A.4.2.4-1: Preemptive Floor request
The user at MCPTT client A, with higher priority than the current floor arbitrator, wants to speak and presses the push-to-talk when the floor is taken by the MCPTT client B.

The steps of the flow is as follows:

1.
The floor participant in the MCPTT client A sends the preemptive Floor Request message towards other MCPTT clients and starts timer T201 (Floor Request). MCPTT client A moves to ‘O: pending request’ state.
2.
Upon receiving a higher priority floor request, MCPTT client B sends Floor Granted message and start timer T205 (Floor Granted request) . Any RTP media transmission is stopped and MCPTT client B moves to ‘O: pending grant’ state. User at MCPTT client B can be notified of the preemption and any RTP media transmission is stooped.
3.
On expiry of timer T205 (Floor Granted) the MCPTT client B re-sends the Floor Granted message and restarts timer T205 (Floor Granted). This step has to be repeated for a pre-configured number of times, if no RTP media from MCPTT client A.

4.
MCPTT client A moves to ‘O: has permission’ state and assumes the role of floor arbitrator upon receiving Floor Granted message.

5.
On receiving RTP media from MCPTT client A, MCPTT client B stops timer T205 (Floor Granted) and moves to ‘O: has no permission’ state.

***** 14th change *****
A.5.1
General

In the following subclauses signalling flows are presented for sample procedures related to the call setup and the call release when pre-established session is used. 

The behaviour of an originating and terminating client is specified in subclause 9.2. The behaviour of the participating MCPTT function is specified in subclause 9.3

The behaviour of the controlling MCPTT function is specified in 3GPP TS 24.379 [2]

Only the names of the messages are indicated on the signal flow arrows. The information elements of each message can be found in subclause 9.2 and subclause 9.3 for media plane control messages and in 3GPP TS 24.379 [2] for SIP messages.

The signalling flow diagrams also indicate the state of the MCPTT client and the participating MCPTT function in the state machines specified in subclause 9.2 and subclause 9.3 respectively.

When the call initialization is accepted additional floor control dialogue is also indicated in the signalling flow.

The following signalling flows are provided:

1.
call initialization at the originating side when the initialization is accepted (subclause A.5.2.1);

2.
call initialization at the originating side when the initialization is rejected (subclause A.5.2.2);

3.
call initialization at the termination side when call is accepted (subclause A.5.2.3); and

4.
call release (subclause A.5.3).

A.5.2.1
Originating Side when initialization accepted

The figure A.5.2.1-1 illustrates the flow of MBCP messages when the call initiation request sent by an originating MCPTT client is accepted by the controlling MCPTT function. In this diagram it is assumed that the call initiation request includes implicit floor request.
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Figure A.5.2.1-1: Call initialization accepted; originating side
One of the users with a pre-established session initiates a call and the call is accepted by the controlling MCPTT function. Steps 1 - 5 are conducted using SIP messages (see 3GPP TS 24.379 [2]).

1.
A pre-established session is created between the origination MCPTT user and the participating MCPTT server. The MCPTT client is in 'U:Pre-established session not in use" state and the participating MCPTT function is in 'G: Pre-established session not in use' state.

2.
The origination MCPTT client initiates a call as described in 3GPP TS 24 379 [2] by sending a SIP REFER message. The participating MCPTT function enters into 'G: Pre-established session in use' state.

3.
The participating MCPTT function sends SIP 200 (OK) to the originating MCPTT client and then the originating MCPTT client enters into 'U:Pre-established session in use' state.

4-5.The participating MCPTT function sends an SIP INVITE message to the controlling MCPTT function and receives the SIP 200 (OK) response from the controlling MCPTT function.

6.
The participating MCPTT server sends an 'Connect' message to the Originating MCPTT client.

7.
The originating MCPTT client responds with an 'Acknowledgment' (accepted) message.

8.
The controlling MCPTT server grants the floor to the originating MCPTT client by sending a 'Floor Granted' message

9.
The participating MCPTT server forwards the 'Floor Granted' message to the originating MCPTT client

10.
The originating MCPTT clients starts sending the media packets.

11.
The participating MCPTT server forwards the media packets to the controlling MCPTT server

A.5.2.2
Originating Side when initialization rejected

The figure A.5.2.2-1 illustrates the flow of MBCP messages when the call initiation request by an originating MCPTT client is rejected. 
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Figure A.5.2.2-1: Call initialization rejected
One of the users with a pre-established session initiates a call and the call is rejected by the controlling MCPTT function. Steps 1- 5 are conducted using SIP messages (see 3GPP TS 24.379 [2]).

1.
A pre-established session is created between the origination MCPTT client and the participating MCPTT server. The MCPTT client is in 'U:Pre-established session not in use" state and the participating MCPTT function is in 'G: Pre-established session not in use' state.

2.
The origination MCPTT client initiates a call as described in 3GPP TS 24.379 [2] by sending a SIP REFER message. The participating MCPTT function enters into 'G: Pre-established session in use' state. 
3.
The participating MCPTT function sends SIP 200 (OK) to the originating MCPTT client and then the originating MCPTT client enters into 'U:Pre-established session in use' state.

4-5.The participating MCPTT function sends an SIP INVITE message to the controlling MCPTT function and receives SIP 4xx response from the controlling MCPTT function. The participating MCPTT function enters into 'G: Call Releasing' state.

6.
The participating MCPTT server sends an 'Disconnect' message to the originating MCPTT client. The originating MCPTT client enters into 'U: Pre-established session not in use' state.

7.
The originating MCPTT client responds with an 'Acknowledgment' message. After receiving the Acknowledgment message the participating MCPTT function enters into 'G: Pre-established session not in use' state.

A.5.2.3
Termination Side when call initialization accepted

The figure A.5.2.3-1 illustrates the flow of MBCP messages when the call initiation is informed to the terminating MCPTT client. In this figure it is assumed that the call initiation request includes implicit floor request. Although the figure shows only one terminating MCPTT client, the messaging takes place with each one of the terminating MCPTT clients with a pre-established session.
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Figure A.5.2.3-1: Call initialization accepted; terminating side
When a call initiation is accepted by the controlling MCPTT function, the terminating MCPTT client(s) with pre-established session is (are) informed. Steps 1 - 3 are conducted using SIP messages (see 3GPP TS 24.379 [2]).

1.
A pre-established session is created between the terminating MCPTT user and the participating MCPTT server. The MCPTT client is in 'U:Pre-established session not in use" state and the participating MCPTT function is in 'G: Pre-established session not in use' state.

2.
The controlling MCPTT server informs the participating MCPTT server the call initiation by sending an SIP INVITE message. The participating MCPTT function enters into 'G: pre-established session in use' state.

3.
The participating MCPTT function send SIP 200 (OK) to the controlling MCPTT function.

4.
The participating MCPTT function sends a 'Connect' message to the terminating MCPTT client. 

5.
The terminating MCPTT client responds with an 'Acknowledgment' message. The terminating MCPTT client enters into 'U:Pre-established session in use' state.

6.
The controlling MCPTT server informs that the floor is granted to another MCPTT client by sending a 'Floor Taken' message

7.
The participating MCPTT server forwards the 'Floor Taken' message to the originating MCPTT client

8.
The controlling MCPTT server starts distributing the media packets sent by the talking MCPTT client.

9.
The participating MCPTT server forwards the media packets to the terminating MCPTT client.

***** 15th change *****
A.5.3
Call release 

The figure A.5.3-1 illustrates the flow of MBCP messages when the call is released but the pre-established session used by this call is preserved. 
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Figure A.5.3-1: Call release for a call with pre-established session
A call with a pre-established session is released by preserving the pre-established session used by this call. Steps 2 and 3 are conducted using SIP messages (see 3GPP TS 24.379 [2]).

1.
A call using a pre-established session is being conducted. The MCPTT client is in 'U:Pre-established session in use' state and the participating MCPTT function is in 'G: Pre-established session in use' state.

2.
The call release decision is taken by the controlling MCPTT function and informed to the participating MCPTT function as described in 3GPP TS 24.379 [2] by sending a SIP BYE message.

3.
The participating MCPTT function sends an SIP ACK message to the controlling MCPTT function and enters into 'G: Call Releasing' state.

4.
The participating MCPTT server sends an 'Disconnect' message to the MCPTT client of this pre-established session.

5.
The MCPTT client sends an Acknowledgment message to the participating MCPTT server. The MCPTT client enters to 'U: Pre-established session not in use' state and the participating MCPTT function is in 'G: Pre-established session not in use' state.

6.
The pre-established session between the MCPTT client and the participating MCPTT server is preserved.

***** 16th change *****
Annex B (informative):
Media encapsulation for end-to-end distribution using MBMS bearers

Table B-1 shows specific header field values of the media plane packet from the originating MCPTT client, starting with the codec payload to the MCPTT server, from where it is distributed in downlink via IP multicast over MBMS to the terminating MCPTT clients. Each line represents a logical or physical "Entity" which handles the incoming packet (or generated packet for the first line) and passes it to the next "Entity" via the interface "Reference Point" indicated in this line. Additional entries of the line represent specific parts of the packet when it is put to the "Reference Point" by the "Entity". The rightmost column is the inner part of the packet. The parameters indicated in a column indicate the value of specific information elements set by the "Entity" in the header encapsulating all the parts to the right of the column. 

All shown IP addresses (as s= for the source address and as d= as the destination address) can be IPv4 or IPv6 and are considered routable as necessary and distinct from each other within the same domain if they have different designations: it is up to the implementations to handle local IP addresses, perform NAT or use additional tunnelling. UDP ports of different designations correspond to potentially different port numbers. The UDP port numbers are designated as capital letter within squared brackets.

The unicast IP address IP1 and the sending UDP port [A] of the originator UE are as specified in the SDP during the most recent setup for the SIP session which precedes the MBMS distribution of MCPTT traffic. The multicast IP address IP5m and the associated receiving UDP port [H] used for the distribution of media packets are provided to the terminating MCPTT clients via MCPTT signalling.

The SSRC is set to a value that uniquely identifies the originating MCPTT client during the (S)RTP session, in accordance to IETF RFC 3550 [3] and IETF RFC 3711 [8].

***** End changes *****
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Floor control server interface
Floor participant interface
Network media interface
Media distributor
MCPTT 3
MCPTT 3
Application and signalling plane
MCPTT 3
MCPTT 3



Controlling MCPTT function
Floor control server
Media distribution function
Floor control arbitration logic
Floor control interface towards the MCPTT client
Network media interface
Media distributor
MCPTT 7
MCPTT 4
Floor request queue
Application and signalling plane



_1508311786.vsd
MCPTT client A


Floor participant


MCPTT client B


Floor arbitrator


Ongoing MCPTT off-network call and floor is taken.


O: has no permission


O: has no permission


Floor Request


Floor Deny


O: has permission


O: pending request



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



