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1 Reason for Contribution

UDP packets might be reordered. If a RTP Audio packet is delayed in such a way that it’s received after the TBCP Talk Burst Idle message was received, the PoC Client assumes that a new talk burst is received. 

This is in special a problem as because of a potential loos of the TBCP Talk Burst Taken message a PoC Client will not wait for the TBCP Talk Burst Taken message before it starts playing received RTP audio.  
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The PoC Client usually also will alert the user when a new talk burst is received. Additionally no TBCP Talk Burst Idle for the delayed talk burst will be received. 

The POC Client needs a mechanism to identify “delayed” audio data to avoid a false talk burst indication and problems in the PoC Client state machine by the missing TBCP Talk Burst Idle.

Similar to the TBCP Talk Burst Release message, which contains the sequence number of the last RTP audio packet, the TBCP Talk Burst Idle message should contain the sequence number of last packet to avoid the problem mentioned above and shown below. 

If sending of sequence numbers is not supported at all, this is a configuration parameter of the OMA PoC UP, also sending optional sequence numbers in the TBCP Talk Burst Idle message should not be done. 

This contributions provides a proposal on how to solve the problem which is also related to comment:

	1800
	2004.12.06
	UP 6.5.6
	To solve the problem caused by reordered RTP Media (see above) it’s useful to add sequence of the last RTP packet into the Idle packet:

Proposal:

Add optional field into Idle:

option ID (1B), size (1B), sequence number of last packet (2B)

SSRC of last speaker (4B)

(OMA-POC-2004-1120)
	


2 Summary of Contribution

This contribution adds an optional value including the last RTP media packets sequence number  to the TBCP Talk Burst Idle message.

3 Detailed Proposal

6.5.6 TBCP Talk Burst Idle message

The TBCP Talk Burst Idle message is sent as an action from the PoC Server performing the Controlling PoC Function to participating PoC Clients signaling that no PoC Client has permission to send a Talk Burst.

Table 1 “TBCP Talk Burst Idle message” shows the content of the message.

Table 1: TBCP Talk 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-             |

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

|  SSRC of PoC Server performing the Controlling PoC Function   |

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

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|  Option ID    | Option Length |  Last packet sequence number  |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|  SSRC of PoC Client with permission to send a Talk Burst      |             
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field SHALL be used for the TBCP Talk Burst Idle message: 00101.


The SSRC field SHALL carry the SSRC of the PoC Server performing the Controlling PoC Function.

6.5.6.1 Last Talk Burst
If the optional field, Last Talk Burst, is present all fields specified below SHALL be populated as specified below.

The Option ID subfield SHALL be 1 byte and SHALL have the value 1.

The Option Length subfield SHALL be 1 byte and SHALL have the value 8.

The Last packet sequence number subfield SHALL be 2 bytes and SHALL be the sequence number contained in the last RTP Media packet that was transmitted by the PoC Server for the Talk Burst.
If the PoC Client cannot populate a valid sequence number, the Last Talk Burst field SHALL NOT be present.

NOTE:
This is useful for 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].
The SSRC subfield SHALL be 4 bytes and SHALL be the SSRC of the PoC Client that had permission to send a Talk Burst
----- 2nd change ----
6.2.5 PoC Session control state diagram – basic

The PoC Client SHALL support the state diagram and the state transitions specified in this subclause. 

Figure 1 “PoC Client state transition diagram for basic operation” shows the state diagram.
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NOTE 1:
T10 is the TBCP Talk Burst Release timer and T11 is the TBCP Talk Burst Request timer.

NOTE 2:
The TB_Ack message is only sent if the PoC Server performing the Participating PoC Function wants an acknowledgement reply on the TB_Taken message, which is indicated using the subtype field.

Figure 1: PoC Client state transition diagram for basic operation.

State details are explained in the following subclauses.

If a TBCP message or RTP Media packet arrives in any state and there is no procedure specified for it in the subclauses below the PoC Client SHALL discard the TBCP message or RTP Media packet and SHALL remain in the current state.

6.2.5.1 State ‘Start-stop’

In this state no PoC Session exists.

6.2.5.1.1 PoC Session initiated – originating PoC User

When a PoC Session is initiated the originating PoC Client:

· SHALL create an instance of the PoC User Talk Burst operation state machine; and,

· SHALL enter the ‘U: pending TB_Request’ state, if tb_granted parameter is not provided in the SIP 200 “OK” response as specified in [OMA-POC-CP] Controlling PoC Function procedures.

· SHALL enter the ‘U: has permission’ state, if tb_granted parameter is provided in SIP the 200 “OK” response as specified in [OMA-POC-CP] Controlling PoC Function procedures.

6.2.5.1.2 PoC Session initiated – terminating PoC User

When a PoC Session is initiated the terminating PoC Client:

1. SHALL create an instance of the user Talk Burst operation state machine; and,

2. SHALL enter the ‘U: has no permission’ state.

6.2.5.2 State: ‘U: has no permission’

The ‘U: has no permission’ state is a stable state and the PoC Client uses this state when the PoC Client is not sending RTP Media packets or is not waiting for a TBCP message response. 

In this state the PoC Client may receive RTP Media packets or TBCP Talk Burst Control messages.

6.2.5.2.1 Receive TBCP Talk Burst Idle message (R: TB_Idle)

On receipt of the TBCP Talk Burst Idle message the PoC Client:

3. MAY provide TBCP Talk Burst Idle notification to PoC User, if it has not done so; 

4.    SHALL store the sequence number of the last RTP Media packet, if indicated in the message; and,
4. SHALL stop the optional timer T13 (end of RTP Media), if it is running; and,

· SHALL remain in the ‘U: has no permission’ state.

6.2.5.2.2 Receive TBCP Talk Burst Taken message (R: TB_Taken)

On receipt of the TBCP Talk Burst Taken message the PoC Client:

5. SHALL send a TBCP Talk Burst Acknowledgement message if the TBCP Talk Burst Taken message expects an acknowledgement reply;

· MAY display the PoC Address and display name to the PoC User, if they are included in the message;

· SHOULD start the optional timer T13 (end of RTP Media) for all PoC Sessions other than Dormant PoC Sessions; and,

· SHALL remain in the ‘U: has no permission’ state.

6.2.5.2.3 Receive RTP Media packets (R: Media)

On receipt of RTP Media packets the PoC Client:

6. SHALL render the media;

· SHOULD restart/start the optional timer T13 (end of RTP Media); and,

· SHALL remain in the ‘U: has no permission’ state.

6.2.5.2.4 Send TBCP Talk Burst Request message (S: TB_Request)

On receipt of an indication from the PoC User to request permission to speak and if timer T12 (Retry after) is not running the PoC Client:

7. SHALL send the TBCP Talk Burst Request message toward the PoC Server;

· SHALL stop the optional timer T13 (end of RTP Media), if it is running;

· SHALL start timer T11 (Talk Burst Request); and,

· SHALL enter the ‘U: pending TB_Request’ state.

6.2.5.2.5 T13 (end of RTP Media) timer fired

On firing of T13 (end of RTP Media) timer, the PoC Client:

8. MAY provide TBCP Talk Burst Idle notification to PoC User; and,

9. SHALL remain in the ‘U: has no permission’ state.

6.2.5.3 State: ‘U: pending TB request’

The ‘U: pending TB_Request’ state is a transition state, and the PoC Client uses this state when the PoC Client is waiting for response to a TBCP Talk Burst Request message. 

In this state the PoC Client may receive RTP Media packets or TBCP Talk Burst Control messages.

Timer T11 (Talk Burst Request) is running in this state.
6.2.5.3.1 Receive TBCP Talk Burst Granted message (R: TB_Granted)

On receipt of a TBCP Talk Burst Granted message from the PoC Server, the PoC Client:

10. SHALL provide TBCP Talk Burst Granted notification to the PoC User;

· SHALL stop timer T11 (Talk Burst Request); and,

· SHALL enter the ‘U: has permission’ state

6.2.5.3.2 Receive TBCP Talk Burst Taken message for another PoC Client (R: TB_Taken(other))

On receipt of a TBCP Talk Burst Taken message from the PoC Server for another PoC Client, the PoC Client:

11. SHALL send a TBCP Talk Burst Acknowledgement message if the TBCP Talk Burst Taken message expects an acknowledgement reply;

· SHALL provide TBCP Talk Burst Taken message indication to the PoC User;

· MAY display the PoC Address and display name to the PoC User, if they are included in the message;

· SHALL stop timer T11 (Talk Burst Request);

· SHOULD start the optional timer T13 (end of RTP Media); and,

· SHALL enter the ‘U: has no permission’ state.

6.2.5.3.3 Receive TBCP Talk Burst Deny message (R: TB_Deny)

On receipt of a TBCP Talk Burst Deny message from the PoC Server, the PoC Client:

12. SHALL provide TBCP Talk Burst Deny notification to PoC User;

· MAY display the TBCP Talk Burst Deny reason to the PoC User, if it is included in the message;

· SHALL stop timer T11 (Talk Burst Request); and,

· SHALL enter the ‘U: has no permission’ state.

6.2.5.3.4 T11 (Talk burst request) timer fired

On firing of timer T11 (Talk Burst Request), the PoC Client:

13. SHALL send a TBCP Talk Burst Request message towards the PoC Server.

· SHALL restart timer T11 (Talk Burst Request); and,

· SHALL remain in the ‘U: pending TB_Request’ state.

6.2.5.3.5 T11 (Talk burst request) timer fired N times

On the N: th firing of timer T11 (Talk Burst Request), the PoC Client:

14. MAY provide a Talk Burst Request timeout notification to the PoC User; and,

· SHALL enter the ‘U: has no permission’ state.

6.2.5.3.6 Receive RTP Media packets (R: Media)

On receipt of RTP Media packets the PoC Client:

15. SHALL render the media;

· SHALL stop timer T11 (Talk Burst Request);

· SHOULD start the optional timer T13 (end of RTP Media); and,

· SHALL enter the ‘U: has no permission’ state.

6.2.5.4 State: ‘U: has permission’

The ‘U: has permission’ state is a stable state and the PoC Client uses this state when the PoC Client is permitted to send RTP Media packet. In this state the PoC Client is sending RTP Media packets and may receive TBCP Talk Burst Control messages.

6.2.5.4.1 Send RTP Media packets (S: Media)

On receipt of encoded voice from the PoC User, the PoC Client:

16. 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 Fehler! Verweisquelle konnte nicht gefunden werden. 

· SHALL remain in the ‘U: has permission’ state.

6.2.5.4.2 Send TBCP Talk Burst Release message (S: TB_Release)

On receipt of an indication from the PoC User to release permission to speak, the PoC Client:

17. SHALL send a TBCP Talk Burst Release message towards the PoC Server.

The TBCP Talk 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.

· SHALL start timer T10 (Talk Burst Release)

· SHALL enter the ‘U: pending TB_Release’ state 

6.2.5.4.3 Receive TBCP Talk Burst Revoke message (R: TB_Revoke)

On receipt of a TBCP Talk Burst Revoke message from the PoC Server, the PoC Client:

18. SHALL inform the PoC User that the permission to send a Talk Burst is being revoked;

· MAY give information to the PoC User about the reason code for revoking the permission to send a Talk Burst;

· MAY inform the PoC User of the retry after time, if a retry after time is contained in the TBCP Talk Burst Revoke message;

· SHOULD start the optional timer T12 (PoC Client retry-after), if a retry after time is contained in the TBCP Talk Burst Revoke message; and,

NOTE: 
The PoC Client does not take any action when T12 expires, but when T12 is running, the PoC Client does not send a TBCP Talk Burst Request message.

· SHALL enter the ‘U: pending TB_Revoke’ state.

6.2.5.5 State: ‘U: pending TB Release’

The ‘U: pending TB_Release’ state is a transition state and the PoC Client uses this state when the PoC Client is waiting for response to a TBCP Talk Burst Release message.

In this state the PoC Client may receive TBCP Talk Burst Control messages.

Timer T10 (Talk burst release) is running in this state.
6.2.5.5.1 T10 (Talk burst release) timer fired

On firing of timer T10 (Talk Burst Release), the PoC Client:

19. SHALL send a TBCP Talk Burst Release message towards the PoC Server.

The TBCP Talk 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, if no RTP Media packets were sent or if the PoC Client is not capable of providing the correct sequence number.

· SHALL restart timer T10 (Talk Burst Release); and,

· SHALL remain in state ‘U: pending TB_Release’.

6.2.5.5.2 T10 (Talk burst release) timer fired N times

On the N:th firing of timer T10 (Talk Burst Release), the PoC Client:

20. SHALL enter the ‘U: has no permission’ state.

6.2.5.5.3 Receive TBCP Talk Burst Idle (R: TB_Idle)

On receipt of the TBCP Talk Burst Idle message the PoC Client:

21. SHALL provide Talk Burst Idle notification to PoC User;

· SHALL stop timer T10 (Talk Burst Release); and,

· SHALL enter the ‘U: has no permission’ state.

6.2.5.5.4 Receive TBCP Talk Burst Taken message (R: TB_Taken)

On receipt of the TBCP Talk Burst Taken message the PoC Client:

22. SHALL send a TBCP Talk Burst Acknowledgement message if the TBCP Talk Burst Taken expects an acknowledgement reply;

· SHALL provide TBCP Talk Burst Taken notification to PoC User;

· MAY display the PoC Address and display name to the PoC User, if they are included in the message;

· SHOULD start the optional timer T13 (end of RTP Media);

· SHALL stop timer T10 (Talk Burst Release); and,

· SHALL enter the ‘U: has no permission’ state.

6.2.5.5.5 Receive RTP Media packets (R: Media)

On receipt of RTP Media packets the PoC Client:

23. SHALL render the media;

· SHOULD start the optional timer T13 (end of RTP Media);

· SHALL stop timer T10 (Talk Burst Release); and,

· SHALL enter the ‘U: has no permission’ state.

6.2.5.5.6 Receive TBCP Talk Burst Revoke message (R: TB_Revoke)

On receipt of a TBCP Talk Burst Revoke message from the PoC Server, the PoC Client:

24. MAY give information to the PoC User that permission to send a Talk Burst is being revoked, if a retry after time is contained in the TBCP Talk Burst Revoke message;

· MAY inform the PoC User of the reason code contained in the TBCP Talk Burst Revoke message is contained in the TBCP Talk Burst Revoke message;

· MAY inform the PoC User of the retry after time, if a retry after time is contained in the TBCP Talk Burst Revoke message.

· SHOULD start the optional timer T12 (PoC Client retry-after), if a retry after time is contained in the TBCP Talk 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 TBCP Talk Burst Request message.

· SHALL remain in the ‘U: pending TB_Release’ state.

6.2.5.6 State: ‘U: pending TB_Revoke’

The ‘U: pending TB_Revoke’ state is a transition state and the PoC Client uses this state when the PoC Client has received a TBCP Talk Burst Revoke message and is waiting for the PoC User to release the PoC button. 

In this state the PoC Client is sending media and may receive TBCP Talk Burst Control messages.

6.2.5.6.1 Send RTP Media (S: Media)

On receipt of encoded voice from the PoC User, the PoC Client:

25. 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 and payload attributes as defined in Fehler! Verweisquelle konnte nicht gefunden werden.. 

· SHALL remain in the ‘U: pending TB_Revoke’ state.

6.2.5.6.2 Receive TBCP Talk Burst Idle message (R: TB_Idle)

On receipt of the TBCP Talk Burst Idle message the PoC Client:

26. SHALL stop sending RTP Media packets;

· SHALL provide Talk Burst Idle notification to PoC User; and,

· SHALL enter the ‘U: has no permission’ state.

6.2.5.6.3 Receive TBCP Talk Burst Taken message (R: TB_Taken)

On receipt of the TBCP Talk Burst Taken message the PoC Client:

27. SHALL send a TBCP Talk Burst Acknowledgement message if the TBCP Talk Burst Taken expects an acknowledgement reply;

· SHALL stop sending RTP Media packets;

· MAY display the PoC Address and display name to the PoC User, if they are included in the message;

· SHOULD start the optional timer T13 (end of RTP Media); and,

· SHALL enter the ‘U: has no permission’ state.

6.2.5.6.4 Receive RTP Media (R: Media)

On receipt of RTP Media packets the PoC Client:

28. SHALL stop sending RTP Media packets;

· SHALL render the media;

· SHOULD start the optional timer T13 (end of RTP Media); and,

· SHALL enter the ‘U: has no permission’ state.

6.2.5.6.5 Send TBCP Talk Burst Release message (S: TB_Release)

On receipt of an indication from the PoC User to release permission to speak, the PoC Client:

29. SHALL send a TBCP Talk Burst Release message towards the PoC Server.

The TBCP Talk 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.

· SHALL start timer T10 (Talk Burst Release); and,

· SHALL enter the ‘U: pending TB_Release state.

6.2.5.7 State: Any state

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.

6.2.5.7.1 Receive TBCP Disconnect message (R: TB_Disconnect)

On receipt of a TBCP Disconnect message from the PoC Server in any state, the PoC Client:

30. 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;

· SHALL send a TBCP Talk Burst Acknowledge message towards the PoC Server;

· SHALL stop sending TBCP messages and RTP Media towards the PoC Server;

· SHALL interact with the Control Plane according to the reference [OMA-POC-CP] “PoC Client Leaving a PoC Session”; and,

· SHALL enter the ‘Start-stop’ state and terminate the PoC Session control state machine..

6.2.5.7.2 Receive PoC Session release – 1

On receipt of a PoC Session release stage 1 request from the Control Plane, the PoC Client:

31. SHALL stop sending TBCP messages and RTP Media towards the PoC Server; and,

· SHALL enter the ‘Releasing’ state.

6.2.5.8 State: ‘Releasing’

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.

6.2.5.8.1 Receive PoC Session release – 2

On receipt of a PoC Session release stage 2 request from the Control Plane, the PoC Client:

32. SHALL release all resources associated with the PoC Session; and,

· SHALL enter the ‘Start-stop’ state and terminate the PoC Session control state machine.

NOTE:
If this was a PoC Session using a Pre-established Session, the PoC Client maintains the Pre-established Session.

4 Intellectual Property Rights Considerations

None known.

5 Recommendation

It is proposed to discuss the provided material in the meeting and adopt the text to the UP.
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