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1 Reason for Change

This contribution proposes a number of changes to the User Plane state diagram sections:
1. Includes Talk Burst Bye. (sections 6.2.3, 6.2.4, 6.3.5)
2. Update PoC termination to 2 step process: 1 - stop sending messages, 2 - terminate process (sections 6.2.3, 6.2.4, 6.3.3, 6.3.4, 6.4.2, 6.4.3, 6.4.4)
3. Add a new section 6.2.x “PoC Client procedures at pre-established session termination”

4. Editorial to change “a PTT Button Release” to “an indication from the PoC User to release permission to speak” (section 6.2.4.4.2, 6.2.4.6.5) R01 fixes an error in the change
5. Insert support for the optional listen-only priority level (sections 6.2.7.1, 6.4.5.1.3)
6. Insert support for the optional 1-many-1 feature in the Controlling PoC function G state diagram (sections 6.4.3.3, 6.4.3.4, 6.4.3.5)
7. Insert correction to show the following from the AD “The possible locking to the previous session SHALL be released when requesting a talk burst to another session” (section 6.3.6.4 and Figure 22.  The change includes other edits to Figure 22 to match text in 6.3.6.4 and to ‘U: no session’ state to ‘Start-stop’ state to be consistent with other state diagrams)
8. Resolve ED note in section 6.2.7.2.7 

Editor’s note: The above statement is without “if”. Needs to be modified.
9. Resolve ED note in section 6.4.3.  This is really a PF and PoC client interface.  Changes were made to section 6.3.5 to add into the PF.  The changes were already in the PoC client.
Editor’s note: TB_ACK message is not yet considered in this document.

10. Add in missing section 6.4.4 from agreed contribution 672R02.
11. Resolve ED note in section 6.4.5.1.3.  This is fixed by correction above and changing reference name and number.
Editor’s note: The above statement refers to a non-existing paragraph. Needs to be clarified.

12. Remove SHALL-SHOULD language in the intro sections on session initialization/termination in 6.3 and 6.4
13. Add the start-stop state to the queuing state diagrams (6.2.7 and old 6.4.5) and the client pre-established session stat diagram (6.2.5)

14. Miscellaneous editorial changes to sections 6.3.6.1.1, 6.3.6.1.2, 6.2.4.1, 
15. R01 adds in PoC client going to ‘U: has permission’ state when it receives a TB_Taken indicating that it has permission to send a talk burst.  This covers the case where the TB_Granted is missed or delayed and allows for implementations that may not send both TB_Granted and TB_Taken.  This change affects section 6.2.4 only.  There is no change proposed for the Controlling Function state machine.
2 Impact on Backward Compatibility

n/a
3 Impact on Other Specifications

n/a
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

Insert changes into section 6 of the user plane document.
6 Detailed Change Proposal

6.2 Procedures at the PoC Client

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 is created and SHALL transition to the ‘U: has no permission’ state.  This applies to all cases of PoC Session establishment: on-demand origination or termination, pre-established origination via SIP REFER request or pre-established termination via receipt of the TBCP Talk Burst Taken message or an RTP media packet.  Based on the negotiations during PoC Session establishment either the basic or the optional queuing state machine is started. The state machines are defined in sub clauses 6.2.4 “PoC Session control state diagram – Basic” and 6.2.7 “PoC Session control state diagram – Queuing”.

If simultaneous 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 TB_Taken’ state.  This state machine is described in sub clause 6.2.6 “PoC Session control state diagram – Simultaneous PoC Sessions”.
6.2.2 PoC Client procedures at pre-established session initialization

When pre-established session is created, the PoC Client creates an instance of the PoC Session control state machine – PoC Pre-established session, as defined in sub clause 6.2.5 “PoC Session control state diagram – PoC Pre-established session”.  There is one instance of this state machine for each pre-established session instance. This does not cause an instance of a PoC Session control state machine to be created.  It will be created when a PoC Session is initiated.
6.2.3 PoC Client procedures at PoC Session termination

PoC Session termination (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 TBCP messages and sending or playing RTP media.  In the second stage, when the control plane has determined that the PoC Session has been terminated, the corresponding  instance of the PoC Session control state machine is also terminated.  The first stage may be initiated by the user plane, but the second stage is always initiated by the control plane.
If the PoC Session is over a pre-established session, the normal case for PoC Session termination is to receive a Talk Burst Bye messag from the Participating PoC function.  When the Talk Burst Bye message is received, the PoC Session control state machine initiates the PoC Session termination.
If simultaneous sessions are supported, each instance of the PoC Session control state machine will be terminated independently based on the state of the associated PoC Session. If only 1 PoC Session remains, the substate machine created for the ‘U: not permitted and TB_Taken’ state is terminated.
6.2.x
PoC Client procedures at pre-established session termination

The user plane resources fo a rre-established session are released after the pre-established session has been terminated by the  control plane.  This means that any PoC session over the pre-established session has been terminated before the pre-established session is terminated and so, there are no RTP media packets or TBCP messages flowing at the time that the pre-established session is terminated.  All that the PoC Client needs to do is to release any user plane resources associated with the pre-established session.
6.2.4 PoC Session control state diagram – Basic

The PoC Client SHALL support the state diagram and the state transitions described in this sub-clause. Figure 3 shows the state diagram for basic operation.  

Figure 18 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.

NOTE2:
The PoC Client or User (U) states are either stable states (‘U: has no permission’, ‘U: has permission’) or transition states (‘U: pending TB _Request’, ‘U: pending TB_Release’, ‘U: pending TB_Revoke’).

NOTE 3:
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 18: PoC Client state transition diagram for basic operation.

State details are explained in the following sub-clauses.

6.2.4.1 State: ‘Start-stop’

In this state no PoC Session exists.

6.2.4.2 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.

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

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

1. SHOULD provide TBCP Talk Burst Idle notification to PoC User, if it has not done so; and,

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

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

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

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

4. SHOULD display the PoC Address and display name, if they are included in the message;

5. SHOULD start the optional timer T13 (end of RTP media); and,

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

6.2.4.2.3 Receive RTP media packets (R: Media)

On receipt of RTP media packets the PoC Client:

7. SHOULD decode and play the RTP media packet to the PoC User;

NOTE:
The PoC Client may temporarily store it in a jitter buffer before playing it to the PoC User.

8. SHOULD restart/start the optional timer T13 (end of RTP media); and,

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

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

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

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

The TBCP Talk Burst Request message SHALL include:

a. The SSRC of the PoC Client.

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

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

6.2.4.3 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.
6.2.4.3.1 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:

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

14. SHOULD stop timer T11 (Talk Burst Request); and,

15. SHALL enter the ‘U: has permission’ state

6.2.4.3.2 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:

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

17. SHALL provide TBCP Talk Burst Taken message to the PoC User;

18. SHOULD display the PoC Address and display name, if they are included in the message;

19. SHOULD stop timer T11 (Talk Burst Request);

20. SHOULD start the optional timer T13 (end of RTP media); and,

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

6.2.4.3.3 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:

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

23. SHOULD display the TBCP Talk Burst Deny reason, if it is included in the message;

24. SHOULD stop timer T11 (Talk Burst Request); and,

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

6.2.4.3.4 T11 (Talk Burst Request) timer fired

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

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

The TBCP Talk Burst Request message SHALL include:

a. The SSRC of the PoC Client.

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

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

6.2.4.3.5 T11 timer fired N times

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

29. SHOULD provide a Talk Burst Request timeout notification to the PoC User; and,

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

6.2.4.3.6 Receive RTP media packets (R: Media)

On receipt of RTP media packets the PoC Client:

31. SHOULD decode and play the RTP media packet to the PoC User;

NOTE:
The PoC Client may temporarily store it in a jitter buffer before playing it to the PoC User.

32. SHOULD stop timer T11 (Talk Burst Request);

33. SHOULD start the optional timer T13 (end of RTP media); and,

34. SHALL enter  the ‘U: has no permission’ state.
6.2.4.3.7 Receive TBCP Talk Burst Taken message for this PoC Client(R: TB_Taken(this))

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

1. SHALL interpret this as if it had received a Talk Burst Granted message; and,

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

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

36. SHALL enter the ‘U: has permission’ state
6.2.4.4 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.

6.2.4.4.1 Send RTP media packets (S: Media)

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

37. 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 RTP media packets and payload attributes as defined in RFC3550 

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

6.2.4.4.2 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:

39. 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. SHOULD include the sequence number of the last RTP media packet that was sent; and,

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 value to invalid, if no RTP media packets were sent or if the PoC Client is not providing the correct sequence number.

40. SHALL start timer T10 (Talk Burst Release)

41. SHALL enter the ‘U: pending TB_Release’ state 

6.2.4.4.3 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:

42. SHALL inform the PoC User that permission to send a talk burst is being revoked;

43. SHOULD inform the PoC User of the reason code contained in the TBCP Talk Burst Revoke message;

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

45. 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,
46. SHALL enter the ‘U: pending TB_Revoke’ state.
6.2.4.5 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 is sending RTP media packets and may receive TBCP Talk Burst Control messages.

6.2.4.5.1 T10 (Talk Burst Release) fired

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

47. 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. 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 where the PoC Client knows the sequence number that is being put into the RTP media packets
c. SHALL set the sequence number validity value to invalid, if no RTP media packets were sent or if the PoC Client is not providing the correct sequence number.
48. SHALL restart timer T10 (Talk Burst Release); and,

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

6.2.4.5.2 T10 timer fired N times

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

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

6.2.4.5.3 Receive TBCP Talk Burst Idle (R: TB_Idle)

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

51. SHALL  provide TBCP Talk Burst Idle notification to PoC User;

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

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

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

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

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

55. SHALL provide TBCP Talk Burst Taken notification to PoC User;

56. SHOULD display the PoC Address and display name, if they are included in the message;

57. SHOULD start the optional timer T13 (end of RTP media);

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

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

6.2.4.5.5 Receive RTP media packets (R: Media)

On receipt of RTP media packets the PoC Client:

60. SHOULD decode and play the RTP media packets to the PoC User;

NOTE:
The PoC Client may temporarily store it in a jitter buffer before playing it to the PoC User.

61. SHOULD start the optional timer T13 (end of RTP media);

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

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

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

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

64. SHOULD inform 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;

65. SHOULD inform the PoC User of the reason code contained in the TBCP Talk Burst Revoke message, if a retry after time is contained in the TBCP Talk Burst Revoke message;

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

67. 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,

68. SHALL remain in the ‘U: pending TB_Release’ state.
6.2.4.6 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.

6.2.4.6.1 Send RTP media (S: Media)

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

69. 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 RFC3550. 

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

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

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

71. SHALL stop sending RTP media packets;

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

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

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

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

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

75. SHALL stop sending RTP media packets;

76. SHOULD display the PoC Address and display name, if they are included in the message;

77. SHOULD start the optional timer T13 (end of RTP media); and,

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

6.2.4.6.4 Receive RTP media (R: Media)

On receipt of RTP media packets the PoC Client:

79. SHALL stop sending RTP media packets;

80. SHOULD decode and play the media to the PoC User;

NOTE:
The PoC Client may temporarily store it in a jitter buffer before playing it to the PoC User.

81. SHOULD start the optional timer T13 (end of RTP media); and,

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

6.2.4.6.5 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:

83. 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 value to invalid, if the PoC Client is not providing the correct sequence number.
84. SHALL start timer T10 (Talk Burst Release); and,

85. SHALL enter the ‘U: pending TB_Release state.
6.2.4.7 State: Any state

6.2.4.7.1 Receive TBCP Talk Burst Bye message (R: TB_Bye)

On receipt of a Talk Burst Bye 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 terminated and the user plane association between the PoC Session and the pre-established session is removed in the PoC Server performing the Participating function;
2. SHALL send a TBCP Talk Burst Ack message towards the PoC Server;
3. SHALL stop sending TBCP messages and RTP media towards the PoC Server;

4. SHALL interact with the control plane according to the reference [OMA-POC-CP] “PoC Client Leaving a PoC Session”; and,
5. SHALL enter the ‘Terminating’ state.

6.2.4.7.2 Receive PoC Session termination - 1 

On receipt of a PoC Session termination stage 1 request from the control plane, the PoC Client:

1. SHALL stop sending TBCP messages and RTP media towards the PoC Server;

2. SHALL enter the ‘Terminating’ state.

6.2.4.8 State: Terminating

6.2.4.8.1 Receive PoC Session termination - 2
On receipt of a PoC Session termination stage 2 request from the control plane, the PoC Client:

1. SHALL release all resources associated with the PoC session; and,
2. 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.

6.2.5 PoC Session control state diagram – PoC Pre-established session

The PoC Client SHALL support the state diagram and the state transitions described in this sub-clause. 

Pre-established session has two states: Pre-established session_Not-in-use and Pre-established session_In_use.  The states are partly controlled on the Control Plane [OMA-POC-CP].

PoC Client may have several pre-established sessions at a time.

Figure 19 shows the Pre-established user states (U states) and the state transitions.
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Figure 19: PoC Client state transition diagram for Pre-established session.

The PoC Client SHALL create one instance of the pre-established session state machine per pre-established session.  The initial state SHALL be the ‘U: Pre-established session_Not_in_Use’ state.

6.2.5.1 State ‘Start-stop

In this state, no Pre-established Session exists.

6.2.5.1.1 Pre-established Session started

When a Pre-established Session is created between the PoC Server and a PoC Client, the PoC Client:
1. SHALL initialize any needed user plane resources for the Pre-established Session; and,
2. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.
6.2.5.2 State ‘U: Pre-established session_Not_in_use’

The ‘U: Pre-established session_Not_in_use’ state is a stable state.  The PoC Client is in this state when pre-established session is established, but it is not used for PoC Session.   

In this state the PoC Client may receive PoC Session initiation message or RTP media packets.

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

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

86. SHALL create an instance of the PoC Session control state machine as defined in clause 6.2.4 “PoC Session control state diagram – Basic”; and,

87. SHALL enter the ‘U: Pre-established session_In_use’ state.

6.2.5.2.2 Receive SIP re-INVITE (R: re-INVITE)

On receipt of SIP re-INVITE message the PoC Client: 

88. SHALL create an instance of the PoC Session control state machine as defined in clause 6.2.4 “PoC Session control state diagram – Basic”; and,

89.  SHALL enter the ‘U: Pre-established session_In_use’ state.

6.2.5.2.3 Receive RTP media packets (R: Media)

On receipt of RTP media packets the PoC Client: 

90. SHALL create an instance of the PoC Session control state machine as defined in clause 6.2.4 “PoC Session control state diagram – Basic”;

91. SHALL decode and play the RTP media packet to the PoC User; and,

92. SHALL enter the ‘U: Pre-established session_In_use’ state.

6.2.5.2.4 Send SIP REFER (S: REFER)

On receipt of an indication from the PoC User to initiate a PoC Session the PoC Client: 

93. SHALL send SIP REFER as described in the [OMA-POC-CP];

94. SHALL create an instance of the PoC Session control state machine as defined in clause 6.2.4 “PoC Session control state diagram – Basic”; and,

95. SHALL enter the ‘U: Pre-established session_In_use’ state.

6.2.5.2.5 Pre-established Session stopped

When the Pre-established Session between the PoC Client and the PoC Server is stopped, the PoC Client:

1. SHALL release any user plane resources associated with the Pre-established Session; and

2. SHALL enter the ‘Start-stop’ state.
6.2.5.3 State ‘U: Pre-established session_In_use’

The ‘U: Pre-established session_In_use’ state is a stable state.  The PoC Client is in this state when pre-established session is established and it is used for PoC Session.   

In this state the PoC Client may receive RTP media packets, TBCP messages and indication of the PoC Session release.

6.2.5.3.1 Receive TBCP message (R: TBCP message)

On receipt of TBCP message the PoC Client: 

96. SHALL remain in the ‘Pre-established session_In_use’ state.

NOTE:
When TBCP message is received the PoC Client shall act as described in the sub-clause 6.2.4 “PoC Session control state diagram – Basic”.

6.2.5.3.2 Receive RTP media packets (R: Media)

On receipt of RTP media packets the PoC Client: 

97. SHALL remain in the ‘Pre-established session_In_use’ state.

NOTE:
When RTP media packets are received the PoC Client shall act as described in the sub-clause 6.2.4 “PoC Session control state diagram – Basic”.

6.2.5.3.3 Receive PoC Session released indication (R: PoC Session released)

On receipt of the indication that the PoC Session is released, but the pre-established session is kept alive the PoC Client: 

98. SHALL enter the ‘U: Pre-established session_Not_in_use’ state.

6.2.6 PoC Session control state diagram – Simultaneous PoC Sessions

In the case PoC Client has simultaneous sessions the PoC Client SHALL follow for each session the session specific state diagrams and state transitions described in the sub-clause 6.2.1 “PoC Session control state diagram – Basic”.  
6.2.7 PoC Session control state diagram – Queuing

If the PoC Client and PoC Server negotiate support of queuing for the session, the PoC Client SHALL support the state diagram and the state transitions described in this sub-clause.

Figure 20 shows the state diagram for queued operation.  
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NOTE 1:
T10 is the Talk Burst Release timer and T11 is the Talk Burst Request timer.

NOTE 2:
The PoC Client or User (U) states are either stable states (‘U: has no permission’ , ‘U: has permission’, ‘U: queued’) or transition states (‘U: pending TB _Request’, ‘U: pending TB_Release’, ‘U: pending TB_Revoke’).
Figure 20: PoC Session control state diagram – Queuing.

State details are explained in the following sub-clauses.

6.2.7.1 State: ‘Start-stop’

6.2.7.2 See sub-clause 6.2.4.1 “State: ‘Start-stop’”
6.2.7.3 State: ‘U: has no permission’

See sub-clause 6.2.4.2 “State: ‘U: has no permission’” except for the following transition:
6.2.7.3.1 Send TBCP Talk Burst Request message (S: TB_Request)

On receipt of an indication from the PoC User to request permission to speak, 

if the PoC Client has a maxpriority = ’00 - listen only’ then the PoC Client:

1. SHALL provide an indication to the user that the PoC Client is in listen only mode; and,

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

3. else, the PoC Client:
1. SHALL send the TBCP Talk Burst Request message toward the PoC Server

The TBCP Talk Burst Request message SHALL include:

a. The SSRC of the PoC Client.

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

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

6.2.7.4 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.

6.2.7.4.1 Receive TBCP Talk Burst Granted message (R: TB_Granted)

See sub-clause 6.2.4.3.1 “Receive TBCP Talk Burst Granted message (R: TB_Granted)”.

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

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

101. SHALL provide Talk Burst Taken notification to the PoC User.

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

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

See sub-clause 6.2.4.3.3 “Receive TBCP Talk Burst Deny message (R: TB_Deny)”.

6.2.7.4.4 T11 (Talk Burst Request) timer fired

See sub-clause 6.2.4.3.4 “T11 (Talk Burst Request) timer fired”.

6.2.7.4.5 T11 timer fired N times

See sub-clause 6.2.4.3.5 “T11 timer fired N times”.

6.2.7.4.6 Receive RTP media packets (R: Media)

On receipt of RTP media packets the PoC Client:

103. SHOULD decode and play the RTP media packet to the PoC User.

NOTE:
The PoC Client may temporarily store it in a jitter buffer before playing it to the PoC User.

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

6.2.7.4.7 Receive TBCP Talk Burst Request Queue Status message (R: TB_Queued)

On receipt of a TBCP Talk Burst Request Queue Status message from the PoC Server, 
if the message indicates that the request has been queued, the PoC Client:

105. SHALL provide Talk Burst Request Queued notification to the PoC User.

106. MAY provide the queue position (if available) to the PoC User.

107. SHALL enter the ‘U: queued’ state;

else, the PoC Client;

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


6.2.7.5 State: ‘U: has permission’

See sub-clause 6.2.4.4 “State: ‘U: has permission’”.

6.2.7.6 State: ‘U: pending TB Release’

See sub-clause 6.2.4.5 “State: ‘U: pending TB Release’”.

6.2.7.7 State: ‘U: pending TB_Revoke’

See sub-clause 6.2.4.6 “State: ‘U: pending TB_Revoke’”.

6.2.7.8 State: ‘U: Queued’

The ‘U: queued’ state is a stable state and the PoC Client uses this state when the PoC Client has received notification from the PoC Server that a request to send a talk burst has been queued by the PoC Server, and is awaiting notification that a talk burst has been granted.  In this state the PoC Client may receive RTP media packets and may send and receive TBCP Talk Burst Control messages.

6.2.7.8.1 Receive RTP media packets (R: Media)

On receipt of RTP media packets the PoC Client:

108. SHOULD decode and play the RTP media packet to the PoC User; and,

NOTE:
The PoC Client may temporarily store it in a jitter buffer before playing it to the PoC User.

109. SHALL remain in the ‘U: Queued’ state.

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

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

110. SHALL provide Talk Burst Taken notification to the PoC User; and,

111. SHALL remain in the ‘U: Queued’ state.

6.2.7.8.3 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:

112. SHALL provide Talk Burst Granted notification to the PoC User; and,

113. SHALL enter the ‘U: has permission’ state.
6.2.7.8.4 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:

114. SHALL provide Talk Burst Deny notification to the PoC User;

115. SHOULD display the Talk Burst Deny reason, if it is included in the message; and,

116. SHALL enter the ‘U: has no permission’ state.
6.2.7.8.5 Send TBCP Talk Burst Release message (S: TB_Release)

On receipt of an indication to release the queued TBCP Talk Burst request from the PoC User, the PoC Client:

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

The TBCP Talk Burst Release message SHALL include:

a. The SSRC of the PoC Client; and,

b. The sequence number validity set to invalid.

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

6.2.7.9 State: Any state

6.2.7.9.1 Receive TBCP Talk Burst Bye message (R: TB_Bye)

See sub-clause 6.2.4.7.1 “Receive TBCP Talk Burst Bye message (R: TB_Bye)”.

6.2.7.9.2 Receive PoC Session termination - 1 

See sub-clause 6.2.4.7 “Receive PoC Session termination - 1”.

6.2.7.10 State: Terminating

See sub-clause 6.2.4.8 “State: Terminating ”.

6.3 Procedures at the PoC Server performing the Participating function

6.3.1 General

The PoC Server transfers the TBCP packets between PoC Client and PoC Server performing the Controlling PoC Function with exceptions described in sub clauses 6.3.5. “PoC Pre-Established Session state diagrams – Basic”, 6.3.6 “Simultaneous PoC Sessions state diagram - per User” and 6.3.7 “Simultaneous PoC Sessions state diagram - per Session”
In case of simultaneous sessions the PoC Server may (according to the local policy for saving the RTP media packet transfer capacity) discard the PoC Client terminated TBCP packets of the PoC Sessions, which PoC Client is not currently listening to (i.e PoC Session in the dormant state).

NOTE: 
An example of the local policy is to discard all TBCP messages of the dormant PoC Sessions.

In case of pre-established session the PoC Server adds the acknowledge request information and the PoC group identity (in the case of PoC group session) to the TBCP Talk Burst Taken message, which initiates a PoC Session in the terminating PoC Client.

6.3.2 Participating PoC function procedures at PoC Session initialization

There are 2 types of PoC Sessions where the PoC Server needs to initiate procedures in the user plane:

119. The PoC Session is an on-demand session and the PoC Server remains in the transport path.

120. The PoC Session is using a pre-established session.

If the PoC Server and PoC Client support simultaneous sessions, the PoC Session may be one of many simultaneous PoC Sessions that the PoC Server is managing for a given PoC Client.  When the first PoC Session is established, the procedures specified in sub-clause “6.3.5 Simultaneous PoC Sessions state diagram – per User”is performed.

If the PoC Session is either an on-demand PoC Session or a PoC Session using a pre-established session, if the PoC Server does not support simultaneous sessions, the procedures in sub-clause “6.3.3 PoC Session Procedure –Basic” is performed.
6.3.3 Participating PoC function procedures at PoC Session termination

PoC Session termination (whether it is initiated by the PoC Client or PoC Server) is a two stage procedure.  In the first stage, the PoC Server stops sending TBCP messages and sending RTP media.  In the second stage, when the control plane has determined that the PoC Session has been terminated, the PoC Server  also terminates any processes or state machines on the user plane associated with this PoC Session.  There are no cases where a user plane state machine will cause the PoC Session to be terminated.
If simultaneous sessions are supported:

121. the ‘simultaneous PoC Sessions state machine – per PoC User’ associated with the PoC Session being terminated is terminated; and,

122. if the last PoC Session is being terminated, the ‘simultaneous PoC Sessions state machine – per PoC User’is terminated.

If the PoC Session was over a pre-established session, the PoC pre-established session state machine returns to the ‘G: Pre-established session_Idle’ state, as described in sub-clause “6.3.4 PoC Pre-established Session state diagrams – Basic.”  Only if the pre-established session is terminated is the PoC pre-established session state machine terminated.
6.3.4 PoC Session Procedures – Basic

When a PoC Session is initiated and the PoC Server remains on the transport path, a process SHALL be created that 

123. SHALL forward all TBCP messages from the PoC Client to the PoC Server performing the Controlling PoC function at the address and port as specified during PoC Session setup.  See [OMA-POC-CP]
124. SHALL forward all TBCP messages from the PoC Server performing the Controlling PoC function to the PoC Client at the address and port as specified during PoC Session setup.  See [OMA-POC-CP]
125. SHALL forward all RTP media packets from the PoC Client to the PoC Server performing the Controlling PoC function at the address and port as specified during PoC Session setup.  See [OMA-POC-CP].
126. SHALL forward all RTP media packets from the PoC Server performing the Controlling PoC function to the PoC Client at the address and port as specified during PoC Session setup.  See [OMA-POC-CP].
When a PoC Session is terminated and the PoC Server remained on the transport path, a two stage procedure shall be followed: 

1. In the first stage, the PoC Server SHALL stop forwarding all TBCP messages and RTP media packets between the PoC Client and the PoC Server performing the Controlling PoC function.
2. In the second stage, the PoC Server SHALL terminate any processes or state machines on the user plane associated with this PoC Session.
6.3.5 PoC Pre-Established Session state diagrams – Basic

The PoC Server SHALL support the state diagram and the state transitions described in this sub-clause. 

Pre-established session has two states: Pre-established session_Idle and Pre-established session_In_use  The states are partly controlled on the Control Plane [OMA-POC-CP].

Figure 21 shows the general Pre-established states (G states) and the state transitions.  
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NOTE :
Tx is the Talk Burst message re-transmit timer.
Figure 21: PoC Pre-Established Session state diagrams – Basic.

The PoC Server SHALL create one instance of the pre-established session state machine per pre-established session initiated by PoC Client.

6.3.5.1 State ‘Start-stop
6.3.5.2 In this state, no Pre-established Session exists.

6.3.5.3 Pre-established Session started
6.3.5.4 When a Pre-established Session is created between the PoC Server and a PoC Client, the PoC Server

3. SHALL initialize any needed user plane resources for the Pre-established Session; and,
4. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.
6.3.5.5 State ‘G: Pre-established_Not_in_use’

The ‘G: Pre-established_Not_in_use’ state is a stable state.  The PoC Server performing the Participating PoC function is in this state when pre-established session is established, but it is not used for PoC Session.

In this state the PoC Server may receive PoC Session initiation or RTP media packets.

6.3.5.5.1 Receive SIP REFER (R: SIP REFER)

On receipt of SIP REFER from the PoC Client the PoC Server: 

127. SHALL enter the ‘G: Pre-established_In_use’ state.

6.3.5.5.2 Receive SIP INVITE (R: SIP INVITE)

On receipt of SIP INVITE request from the PoC Server performing the Controlling PoC Function the PoC Server performing the Participating PoC Function : 

128. 
129. SHALL send a TBCP Talk Burst Taken message that includes a request for an acknowledgement reply to the PoC Client; 
130. SHALL start the Tx (Talk Burst message re-transmit) timer; and,
131. SHALL enter the ‘G: PoC Session Initializing’ state. 
Pre-established Session stopped
When the Pre-established Session between the PoC Client and the PoC Server is stopped, the PoC Server:

3. SHALL release any user plane resources associated with the Pre-established Session; and

4. SHALL enter the ‘Start-stop’ state.
6.3.5.6 State ‘G: Pre-established session_In_use’

The ‘G: Pre-established session_In_use’ state is a stable state.  The PoC Server is in this state when pre-established session is established and it is used for PoC Session.   

If a PoC Session is closed the way keeping the pre-established session alive the PoC Server SHALL go to the ‘G: Pre-established session_Idle’ state.

6.3.5.6.1 Receive TBCP message (R: TBCP message)

On receipt of TBCP message the PoC Server: 

132. SHALL remain in the ‘Pre-established session_In_use’ state; and,

133. SHALL forward the TBCP message between the PoC Client and the PoC Server performing the Controlling PoC Function.
6.3.5.6.2 Receive RTP media packets (R: Media)

On receipt of RTP media packets the PoC Server: 

134. SHALL remain in the ‘Pre-established session_In_use’ state; and,

135. SHALL forward the RTP media packets between the PoC Client and the PoC Server performing the Controlling PoC Function.
6.3.5.6.3 Receive PoC Session release indication from PoC Client (R: PoC Session release from PoC Client)

On receipt of the indication from the PoC Client that the PoC Session is released, but the pre-established session is kept alive the PoC Server: 

5. SHALL release any user plane resources associated with the PoC Session; and,
6. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.
6.3.5.6.4 Receive PoC Session release indication from Controlling PoC Function (R: PoC Session release from PoC Server)

On receipt of the indication from the PoC Server performing the Controlling PoC Function that the PoC Session is released, the PoC Server: 

1. SHALL send a TBCP Talk Burst Bye message to the PoC Client;

2. SHALL start the Tx (Talk Burst message re-transmit) timer; and,

3. SHALL enter the ‘G: PoC Session Terminating’ state.
6.3.5.6.5 Receive Pre-established Session stopped indication from PoC Client (R: Pre-established Session stopped from PoC Client)

On receipt of the indication from the PoC Client that the Pre-established Session is released, the PoC Server: 

5. SHALL stop sending RTP media packets and TBCP messages between the PoC Client and the PoC Server perfoming the Controlling PoC Function
6. SHALL release any user plane resources associated with the PoC and pre-established sessions; and
7. SHALL enter the ‘Start-stop’ state.
6.3.5.7 State ‘G: PoC Session Initializing’

The ‘G: PoC Session Initializing’ state is a transition state.  The PoC Server is in this state when a PoC Server originated PoC Session is initializing.   

The Tx (Talk Burst message re-transmit) timer is running in this state.

6.3.5.7.1 Receive any TBCP message from PoC Client (R: TBCP message from PoC Client)

On receipt of TBCP message from the PoC Client, the PoC Server: 

1. SHALL stop the Tx (Talk Burst message re-transmit) timer;
2. SHALL forward the TBCP message between the PoC Client and the PoC Server performing the Controlling PoC Function.; and,
3. SHALL enter the ‘Pre-established session_In_use’ state

6.3.5.7.2 Receive RTP media packets from the Controlling PoC Function(R/S: Media from PoC Server)

On receipt of RTP media packets from the PoC Server performing the Controlling PoC Function,  the PoC Server: 

1. SHALL forward the RTP media packet from the PoC Server performing the Controlling PoC Function to the PoC Client; and,

2. SHALL remain in the ‘G: PoC Session Initializing’ state.
6.3.5.7.3 Receive TBCP message from the Controlling PoC Function (R/S: TBCP message from PoC Server)

On receipt of  a TBCP message from the PoC Server performing the Controlling PoC Function,  the PoC Server: 

1. SHALL forward the TBCP message from the PoC Server performing the Controlling PoC Function to the PoC Client; and,
2. SHALL remain in the ‘G: PoC Session Initializing’ state.
6.3.5.7.4 Tx (Talk Burst message re-transmit) timer fired

On expiry of T8 (Talk Burst message re-transmit) timer, the PoC Server:

1. SHALL send a TBCP Talk Burst Taken message that includes a request for an acknowledgement reply to the PoC Client; 
2. SHALL restart the Tx (Talk Burst message re-transmit) timer; and,.
3. SHALL remain in the ‘G: PoC Session Initializing’ state.
6.3.5.7.5 Tx timer fired N times

On the n: th firing of timer Tx (Talk Burst message re-transmit), the PoC Server:

1. SHALL send a PoC Session release as described in [OMA-POC-CP] sub-clause “”,

136. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.
6.3.5.8 State ‘G: PoC Session Terminating’

The ‘G: PoC Session Terminating’ state is a transition state.  The PoC Server is in this state when a PoC Server originated PoC Session isterminating.   

The Tx (Talk Burst message re-transmit) timer is running in this state.

6.3.5.8.1 Receive TBCP Talk Burst Acknowledgement message (R: TB_Ack)

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

1. SHALL stop the Tx (Talk Burst message re-transmit) timer;
2. SHALL release any user plane resources associated with the PoC Session; and,
3. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.
6.3.5.8.2 Tx (Talk Burst message re-transmit) timer fired

On expiry of T8 (Talk Burst message re-transmit) timer, the PoC Server:

1. SHALL send a TBCP Talk Burst Bye message to the PoC Client; 
2. SHALL restart the Tx (Talk Burst message re-transmit) timer; and,.
3. SHALL remain in the ‘G: PoC Session Terminating’ state.
6.3.5.8.3 Tx timer fired N times

On the n: th firing of timer Tx (Talk Burst message re-transmit), the PoC Server: 

1. SHALL stop the Tx (Talk Burst message re-transmit) timer;
2. SHALL release any user plane resources associated with the PoC Session; and,
3. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.
6.3.6 Simultaneous PoC Sessions state diagram - per User

If the PoC Server supports simultaneous sessions the PoC Function SHALL support the state diagram and the state transitions described in this sub-clause for each PoC User. 

NOTE:
One PoC User may have one or more ongoing PoC Session at the same time. The state machine for each PoC Session is described in the sub-clause 6.3.3.

Figure 22 shows the state diagram for Simultaneous PoC Session per User.
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Figure 22: Simultaneous PoC Sessions state diagram - per User.

6.3.6.1 State ‘Start-stop’

In this state no PoC Session exists. The State Diagram in Figure 22 applies to the PoC Sessions established out of multiple simultaneous sessions supported the Participating PoC Server for a User.

6.3.6.1.1 M: Primary PoC Session initiated

When a Primary PoC Session is initiated as described in the [OMA-POC-CP], the PoC Server:

137. SHALL create an instance of the general talk burst operation state machine per session and per PoC User;

138. SHALL set the PoC User state to ‘S: Primary Session Active’; and,
139. SHALL relay RTP media packets between the PoC Server performing the Controlling Function and the PoC Client for this PoC Session.
6.3.6.1.2 M: Secondary PoC Session initiated

When a secondary PoC Session is initiated as described in the [OMA-POC-CP], the PoC Server:

140. SHALL create an instance of the general talk burst operation state machine per session and per PoC User;

141. SHALL set the PoC User state to ‘S: Secondary Session Active’; and,
142. SHALL relay RTPmedia packets between the PoC Server performing the Controlling Function and the PoC Client for this PoC Session.

6.3.6.2 State ‘U: Primary Session Active’

In this state a PoC Primary PoC Session exists as an Active PoC Session. The “U: Primary Session active state” is a stable state.

6.3.6.2.1 M: Primary PoC Session terminated

When a Primary PoC Session is terminated and no other PoC Sessions for the same PoC User are established as described in [OMA-POC-CP] the PoC Server:

143. SHALL set the PoC User state to ‘Start-stop’.

6.3.6.2.2 M: SDP LockIn

When a Primary PoC Session is an Active PoC Session and the PoC Server receives SDP: LockIn information for this session as described in [OMA-POC-CP] the PoC Server:

144. SHALL set the PoC User state to ‘S: LockIn Session Active’; and,
145. SHALL relay RTP media packets between the PoC Server performing the Controlling Function and the PoC Client for this PoC Session.
6.3.6.2.3 M: Primary PoC Session terminated

When a Primary PoC Session is terminated and other PoC Sessions for the same PoC User are established as described in [OMA-POC-CP] the PoC Server:

146. SHALL set the PoC User state to ‘S: Secondary Session Active’

6.3.6.3 State ‘U: Secondary Session Active’

In this state a PoC Secondary session exists as an Active PoC Session. The ‘U: Secondary Session active’ state is a stable state.

6.3.6.3.1 M: Secondary PoC Session terminated

When the secondary PoC Session is terminated and no other PoC Sessions for the same PoC User are established as described in [OMA-POC-CP] the PoC Server:

147. SHALL set the PoC User state to ‘Start-stop’

6.3.6.3.2 M: SDP LockIn

When a Secondary PoC is an Active PoC Session and the Participating PoC Server receives SDP: LockIn information for this session as described in [OMA-POC-CP] and criteria defined in the subclause 7.5.2 “Procedures at the PoC Server performing the Participating PoC Function” for switching to another session are fulfilled the PoC Server:

148. SHALL set the PoC User state to ‘S: LockIn Session Active’; and,
149. SHALL relay RTP media packets between the PoC Server performing the Controlling Function and the PoC Client for this PoC Session.
6.3.6.3.3 M: Secondary PoC Session terminated

When the secondary PoC Session is terminated and at least one other PoC Sessions for the same PoC User are established as described in [OMA-POC-CP] and fulfills criteria defined in the subclause 7.5.2 “Procedures at the PoC Server performing the Participating PoC Function” to be activated the PoC Server:

150. SHALL remain in the state ‘S: Secondary Session Active’.

6.3.6.4 State ‘U: LockIn Session Active’

In this state a PoC LockIn session exists and is an Active PoC Session. The ‘U: LockIn Session active’ state is a stable state.

6.3.6.4.1 M: LockIn PoC Session terminated

151. When a LockIn PoC Session is terminated and no other PoC Sessions for the same PoC User are established as described in [OMA-POC-CP] the PoC Server SHALL set the PoC User state to ‘Start-stop’.
152. When a LockIn PoC Session is terminated and a primary PoC Sessions for the same PoC User is established as described in [OMA-POC-CP] the PoC Server
a. SHALL set the PoC User state to ‘S: Primary Session active’; and,

b. SHALL relay RTP media packets between the PoC Server performing the Controlling Function and the PoC Client for this PoC Session.

153. When a LockIn PoC Session is terminated, at least one secondary PoC Session for the same PoC User is established as described in [OMA-POC-CP] and fulfills conditions to be activated the PoC Server: 

a. SHALL set the PoC User state to ‘S: Secondary Session active’; and,
b. SHALL relay RTP media packets between the PoC Server performing the Controlling Function and the PoC Client for this PoC Session.
6.3.6.4.2 M: LockIn PoC Session is unlocked 

154. When a LockIn PoC Session is unlocked and a primary PoC Sessions for the same PoC User is already established as described in the [OMA-POC-CP] the PoC Server:
a. SHALL set the PoC User state to ‘S: Primary Session active’; and,

b. SHALL relay RTP media packets between the PoC Server performing the Controlling Function and the PoC Client for the Primary PoC Session

155. When a LockIn PoC Session is unlocked, no primary PoC Session is established and at least one secondary PoC Session for the same PoC User is established as described in the [OMA-POC-CP] and fulfills conditions to be activated, the PoC Server:
a.  SHALL set the PoC User state to ‘S: Secondary Session active’; and,

b. SHALL relay RTP media packets between the PoC Server performing the Controlling Function and the PoC Client for the selected Secondary PoC Session.

6.3.6.4.3 M: Talk Burst Request message 

1. When the PoC Server receives a TBCP Talk Burst Request message from the PoC Client over the primary PoC Session, the PoC Server:
a. SHALL set the PoC User state to ‘S: Primary Session active’; and,

b. SHALL relay RTP media packets between the PoC Server performing the Controlling Function and the PoC Client for the Primary PoC Session

2. When the PoC Server receives a TBCP Talk Burst Request message from the PoC Client over a secondary PoC Session, the PoC Server:
a.  SHALL set the PoC User state to ‘S: Secondary Session active’; and,

b. SHALL relay RTP media packets between the PoC Server performing the Controlling Function and the PoC Client for the selected Secondary PoC Session.

6.3.7 Simultaneous PoC Sessions state diagram - per Session

If the PoC Server supports simultaneous sessions the PoC Server SHALL support the state diagram and the state transitions described in this sub-clause for each PoC Session. 

Figure 23 shows the state diagram for Simultaneous PoC Session per Session.  
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Editor’s note: The above figure needs to cleaned up (no **, no text only stimulus) corresponding to subchapter under each state. The figure may have been transferred incorrectly from the contribution 0630r05.

Figure 23: Multiple PoC Sessions state diagram - per Session.

6.3.7.1 State ‘Start-Stop’

In this state no PoC Session state machine exists. The State Diagram below applies to the first one session out of multiple simultaneous sessions supported the PoC Server for a PoC User.

6.3.7.1.1 Initial PoC Session established

When a PoC Session is established as described in [OMA-POC-CP] and in case there is no active session for the same PoC User the PoC Server:

156. SHALL create an instance of the general talk burst operation state machine; and,
157. SHALL enter the ‘S: Active’ state.
6.3.7.1.2 PoC Session established 

When a PoC Session is established as described in the [OMA-POC-CP] the PoC Server:

158. SHALL create an instance of the general talk burst operation state machine; and,

159. SHALL enter the ‘S: Dormant’ state in case there is another active session for the same PoC User.

6.3.7.2 State ‘S: Active’

The ‘S: Active’ state of a PoC Session (one out of multiple simultaneous sessions) is a stable state. In this state the PoC Client and the PoC Controlling Function follows the PoC Basic State Diagrams as described in sub-clause 6.2.x and 6.3.x.
Editor’s note: I do not know where to reference. This chapter is a about the participating PoC Server. The above (high-lighted) statement is about PoC Client and Controlling PoC Server ????????????????? 

In this state the PoC Server performing the participating PoC function is monitoring TBCP SIP messages and associated SDP information and is reacting on PoC Session Events, as described below. 

6.3.7.2.1 S/R: TBCP Messages

On receipt of TBCP Messages from the PoC Client or PoC Controlling Function, the Participating PoC Function 

160. SHALL relay the messages between the PoC Client or PoC Controlling Function;

161. SHALL monitor TBCP and SIP messages for PoC Session; and,

162. SHALL remain in ‘S: Active’ state.

6.3.7.2.2 S/R: Media

On receipt of RTP media packets from the PoC Client or the PoC Server performing the Controlling PoC Function, the PoC Server 

163. SHALL relay the RTP media packets between the PoC Client or PoC Server performing the Controlling PoC function; and,

164. SHALL remain in ‘S: Active’ state.

6.3.7.2.3 M: Session LockIn

On receipt of an indication from the PoC Client that another session is to be LockIn and criteria defined in the subclause 7.5.2 “Procedures at the PoC Server performing the Participating PoC Function” for switching to another session are fulfilled the PoC Server, the PoC Server 

165. SHALL proceed with message handling as described in [OMA-POC-CP] per “Session lock-in request”; and,

166. SHALL enter the ‘S: Dormant’ state

6.3.7.2.4 M: Session UnLock

On receipt of an indication from the PoC Client that the session is to be UnLockOut, the PoC Serverand criteria defined in the subclause 7.5.2 “Procedures at the PoC Server performing the Participating PoC Function” for switching to another session are fulfilled the PoC Server 

167. SHALL proceed with message handling as described in [OMA-POC-CP] per “Session lock-in request”.; and,

168. SHALL enter the ‘S: Dormant’ state.

6.3.7.2.5 Conversation Timer Fired

On expiry of the T14 (Conversation Timer) for the PoC Session and criteria defined in the subclause 7.5.2 “Procedures at the PoC Server performing the Participating PoC Function” for switching to another session are fulfilled, the Participating PoC Function 

169. SHALL enter the ‘S: Dormant’ state.

6.3.7.2.6 M: Primary PoC Session Selected

On receipt of an indication from the PoC Client that a Primary session has been established or should become the Active PoC Session based on new priority settings and criteria defined in the subclause 7.3.2 “Procedures at the PoC Server performing the Participating PoC Function” for switching to another session are fulfilled, the PoC Server 
170. SHALL enter the ‘S: Dormant’ state.

6.3.7.3 State ‘S: Dormant’

The ‘S: Dormant' state of a session (out of multiple simultaneous sessions) is a stable state. 

In this state the PoC Participating Function is monitoring TBCP and SIP messages pertaining to this session and to all other sessions of the same PoC User and is reacting on PoC Session Activation Events, as described below.

6.3.7.3.1 S/R: TBCP messages  

On receipt of TBCP Messages from the PoC Client or PoC Controlling Function, the Participating PoC Function 

171. SHOULD relay the messages between the PoC Client or PoC Controlling Function;

172. SHALL continue to monitor TBCP and SIP messages; and,

173. SHALL remain in ‘S: Dormant’ state.

6.3.7.3.2 R: Media
On receipt of a RTP media packet from the PoC Controlling Function, the Participating PoC Function 

174. SHALL discard the RTP media packet;

175. SHALL remain in ‘S: Dormant’ state.

6.3.7.3.3 M: SIP Session LockIn

On receipt of an indication from the PoC Client that the PoC Session is to be LockIn, the PoC Server: 

176. SHALL proceed with message handling as described in [OMA-POC-CP] per “Session lock-in request;

177. SHALL enter the ‘S: Active’ state.

6.3.7.3.4 M:  Set Primary Session 

On receipt of an indication from the PoC Client that the session is to be selected  as Primary Session, the Participating PoC Function 

178. SHALL proceed with message handling as described in [OMA-POC-CP] per “Session priority request”;

179. SHALL enter the ‘S: Active’ state if no other PoC sessions is in the state “LockIn”; and,

180. SHALL enter the ‘S: Dormant’ state if any other session is in the state “LockIn”.

6.3.7.3.5 M: Session UnLock

On receipt of an indication from the PoC Client that this  PoC Session is to be unlocked and criteria defined in the subclause 7.5.2 “Procedures at the PoC Server performing the Participating PoC Function” for switching to another PoC Session are fulfilled the PoC Server:

181. SHALL proceed with message handling as described in [OMA-POC-CP] per “Session lock-in request”; and,

182. SHALL enter the ‘S: Dormant’ state.

6.3.7.3.6 M: Primary PoC Session Termination  

On receipt of an indication from the PoC Client  or Controlling PoC Server that a Primary session has been terminated and the criteria defined in the subclause 7.5.2 “Procedures at the PoC Server performing the Participating PoC Function” for session activation has been fulfilled, the Participating PoC Function 

183. SHALL enter the ‘S: Active’ state.

6.3.7.3.7 M: Secondary PoC Session Termination

On receipt of an indication from the PoC Client or Controlling PoC Server that another Secondary session has been terminated and criteria defined in the subclause 7.5.2 Procedures at the PoC Server performing the Participating PoC Function for session activation are fulfilled the PoC Server: 

184. SHALL enter the ‘S: Active’ state.

6.3.7.3.8 R: TB Request  

On receipt of a TBCP TB Request from the PoC Client and criteria defined in the subclause 7.5.2 Procedures at the PoC Server performing the Participating PoC Function for session for switching to this session are fulfilled the PoC Server:

185. SHALL enter the ‘S: Active’ state

6.3.7.3.9 Conversation Timer Fired

On expiry of the T14 (Conversation Timer) for another PoC Session, and criteria defined in the subclause 7.5.2 “Procedures at the PoC Server performing the Participating PoC Function” for switching to this session are fulfilled the Participating PoC Function:

186. SHALL enter the ‘S: Active’ state.
6.4 Procedures at the PoC Server performing the Controlling PoC function

In sub-clause 6.4.3 “PoC Server state transition diagram for general talk burst operation“ the general Talk Burst Control operation in the PoC Server are presented.

In sub-clause 6.4.4 “PoC Server state transition diagram for basic talk burst operation to the PoC Client”, the normal Talk Burst Control operation to a PoC Client in the PoC Server is presented.

The remaining sub-sub-clauses describe the procedures in the PoC Server.
6.4.1 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 talk burst operation is created for the PoC Session.  The PoC Server state machine for general talk burst operation transitions to the ‘G: TB_Idle’ state. 

As each member is added to the PoC Session, new instances of the PoC Server state machine for basic talk burst operation to the PoC Client are created for each PoC Client. The PoC Server state machine for basic talk burst operation to the PoC Client transitions to the ‘U: not permitted and TB_Idle’ state.  If the original SIP INVITE / SIP REFER request is treated as an implicit Talk Burst Request, the PoC Server state machine for basic talk burst operation to the PoC Client for that client behaves as if a TBCP Talk Burst Request message has been received.
6.4.2 Controlling PoC function procedures at PoC Session termination

When a PoC Client leaves a PoC Session, the PoC Server follows a two stage procedure.  In the first stage, the PoC Server stops sending TBCP messages and sending RTP media.  In the second stage, when the control plane has determined that the PoC Session with this PoC Client has been terminated, the corresponding instance of the PoC Server state machine for basic talk burst operation to the PoC Client is terminated.  There are no cases where the PoC Server state machine for basic talk burst operation to the PoC Client will cause the PoC Client to be dropped from a PoC Session.

When a PoC Session is terminated (by either the PoC Client or PoC Server), the PoC Server follows a two stage procedure.  In the first stage, the PoC Server stops sending TBCP messages and sending RTP media to all PoC Clients in the PoC Session.  In the second stage, when the control plane has determined that the PoC Session has been terminated, the corresponding  instance of the PoC Server state machine for general talk burst operation is also terminated, along with any PoC Server state machines for basic talk burst operation to the PoC Clients in the PoC Session. In the normal case for PoC Session termination, it is the PoC Server state machine for general talk burst operation that initiates the PoC Session termination on expiry of T4 (the ‘Inactivity)’ timer).

6.4.3 PoC Server state transition diagram for general talk burst operation

Figure 24 shows the general talk burst operation states (G states) and the state transition diagram. 
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NOTE 1:
T1 is the End of RTP media timer,T2 is the Stop talking timer T3 is the Stop talking grace timer, T4 is the ‘Inactivity’ timer and T7 is the Talk Burst Idle timer,.

NOTE 2:
The PoC Server general talk burst operation  (G) states are either stable states (‘G: TB_Idle’and ‘G: TB_Taken’) or transition states (‘G: pending TB _Revoke’and ‘G: pending TB_Release’,).
Figure 24: PoC Server state transition diagram for general talk burst operation.

The PoC Server SHALL keep one instance of the general talk burst operation state machine per PoC Session.

6.4.3.1 State ‘Start-stop

In this state no PoC Session exists.

6.4.3.1.1 PoC Session initialization

When a PoC Session is initiated as described in [OMA-POC-CP] the PoC Server:

187. SHALL create an instance of the general talk burst operation state machine;

4. MAY start the T4 (Inactivity timer); and,

5. MAY start T7 (TB_Idle) timer.

NOTE:
T4 and T7 are started if the PoC Session establishment does not include an implicit Talk Burst request. 

1. SHALL set the general state to ‘G: TB_Idle’.

6.4.3.2 State ‘G: TB_Idle’

The ‘G: TB_Idle’ state is a stable state.  The PoC Server is in this state when no PoC User currently has permission to send a talk burst.

The timer T4 (Inactivity) and the timer T7 (TB_Idle) may 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.

6.4.3.2.1 Enter state ‘G: TB_Idle’

When entering this state from any state except the ‘Null state’ the PoC Server:

188. SHALL send the TBCP Talk Burst Idle message to all PoC Clients;

6. SHALL start T7 (TB_Idle) timer;

7. SHALL start the T4 (Inactivity timer); and,

8. SHALL set the general state to ‘G: TB_Idle state’.

6.4.3.2.2 Receive TBCP Talk Burst Request message (R: TB_Request)

On receipt of TBCP Talk Burst Request message (from a PoC Client that is permitted to make a request) the PoC Server:

NOTE:
An initial SIP INVITE request in an on-demand PoC Session or a SIP REFER request in a pre-established PoC Session may be interpreted as a Talk Burst Request. 

189. SHALL stop the T4 (Inactivity) timer;

9. SHALL stop the T7 (TB_Idle) timer; and,

10. SHALL perform the actions described in the sub-clause 6.4.3.3.1 “Enter the state ‘G: TB_Taken”.

6.4.3.2.3 T7 (TB_Idle) timer fired

On expiry of the T7 (TB_Idle) timer the PoC Server:

190. SHALL restart timer T7. The TBCP Talk Burst Idle message SHALL be sent only n times (not forever), so the timer SHALL only be restarted, if not yet restarted n times;

11. SHALL send a TBCP Talk Burst Idle message to all PoC Clients in the PoC Session; and,

12. SHALL remain in the ’G: TB_Idle’ state.

6.4.3.2.4 T4 (Inactivity) timer fired

On expiry of T4 (Inactivity) timer the PoC Server:

191. SHALL disconnect all PoC Clients from the PoC Session and release the PoC Session as described in [OMA-POC-CP]; and,

13. SHALL enter the ‘Terminating’ state.
6.4.3.3 State ‘G: TB_Taken’

The ‘G: TB_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 talk burst. 

The timer T1 (End of RTP) and the timer T2 (Stop talking) may be running when the PoC Server is in this state.

6.4.3.3.1 Enter the state ‘G: TB_Taken’

When entering this state the PoC Server:

192. SHALL send a TBCP Talk Burst Granted message to the requesting PoC Client;

14. SHALL send TBCP Talk Burst Taken message to all other PoC Clients;

15. SHALL start the timer T1 (end of RTP media timer);

16. SHALL start the timer T2 (stop talking); and,

17. SHALL set the general state to ‘G: TB_Taken’ state.

6.4.3.3.2 T1 (End of RTP media) timer fired

On expiry of the T1 (End of RTP media) timer the PoC Server:

193. SHALL stop the T2 (Stop talking) timer; and,

18. SHALL perform the actions described in the sub-clause 6.4.3.2.1 “Enter the ‘G: TB_Idle state’.

6.4.3.3.3 T2 (Stop talking) timer fired

On expiry of the T2 (Stop talking) timer the PoC Server:

194. SHALL stop the T1 (End of RTP media) timer;

19. SHALL set the TB_Revoke reason code to “Talk burst too long”and,

20. SHALL perform the actions described in the sub-clause 6.4.3.5.1 “Enter the ‘G: pending TB_Revoke’ state”.

6.4.3.3.4 Receive RTP media packets (R: Media from permitted client)

On receipt of RTP media packets from the permitted PoC Client the PoC Server:

195. SHALL forward the received RTP media packets towards the other PoC Clients, if the PoC Session is not a 1-many-1 PoC Session;
196. SHALL forward the received RTP media packets towards the Distinguished Participant, if the PoC Session is a 1-many-1 PoC Session;
197. SHALL restart the T1 (End of RTP media) timer; and,

198. SHALL remain in the ‘G: TB_Taken’ state.

6.4.3.3.5 Receive TBCP Talk Burst Release message (R: TB_Release)

On receipt of the TBCP Talk Burst Release message:

if the sequence number is not marked as invalid, then the PoC Server:

199. SHALL store the sequence number of the last RTP media packet indicated in the message;

21. SHALL stop timer T2 (Stop talking) timer; and,

22. SHALL enter the ‘G: pending Release’ state.

else, if the sequence number is marked as invalid, then the PoC Server:

23. SHALL stop the T2 (Stop talking) timer; and,

24. SHALL perform the actions described in the sub-clause 6.4.3.2.1 “Enter the ‘G: TB_Idle state’.

6.4.3.4 State ‘G: pending TB_Release’

The ‘G: pending TB_Release’ state is a transition state and the PoC Server uses this state after having received a TBCP Talk Burst Release message from the permitted PoC Client.

T1 is running when the PoC Server is in this state.

6.4.3.4.1 Enter the state ‘G: pending TB_Release’

When entering this state the PoC Server:

200. SHALL set the general state to ‘G:  pending TB_Release’.

6.4.3.4.2 Receive last RTP media packets (R: Last media)

On receipt of a RTP media packet from the permitted PoC Client with the same (or higher) sequence number as indicated in the TBCP Talk Burst Release message the PoC Server:

201. SHALL forward the received RTP media packet to all other PoC Clients, if the PoC Session is not a 1-many-1 PoC Session;

202. SHALL forward the received RTP media packets towards the Distinguished Participant, if the PoC Session is a 1-many-1 PoC Session; and,

203. SHALL perform the actions described in the sub-clause 6.4.3.2.1 “Enter the ‘G: TB_Idle state’.

6.4.3.4.3 Receive RTP media packets (R: Media)

On receipt of a RTP media packet from the permitted PoC Client with a sequence number lower than the sequence number indicated in the TBCP Talk Burst Release message the PoC Server:

204. SHALL forward the RTP media packet to all other PoC Clients, if the PoC Session is not a 1-many-1 PoC Session;
205. SHALL forward the received RTP media packets towards the Distinguished Participant, if the PoC Session is a 1-many-1 PoC Session;

206. SHALL restart the T1 (End of RTP media) timer; and,

207. SHALL remain in the ‘G: pending TB_Release’ state.

6.4.3.4.4 T1 (End of RTP media) timer fired

On expiry of the T1 (End of RTP media) timer the PoC Server:

208. SHALL perform the actions described in the sub-clause 6.4.3.2.1 “Enter the ‘G: TB_Idle state’.

6.4.3.5 State ‘G: pending TB_Revoke’

The ‘G: pending TB_Revoke’ state is a transition state and the PoC Server uses this state after having sent a TBCP Talk Burst Revoke message to the permitted PoC Client.

The timer T3 (Talking Grace) is running when the PoC Server use this state. 

6.4.3.5.1 Enter the ‘G: pending TB_Revoke’ state

When entering this state the PoC Server:

209. SHALL send the TBCP Talk Burst Revoke message to the permitted PoC Client;

25. SHALL start the T3 (Stop talking grace) timer; and,

26. SHALL set the general state to ‘G: pending TB_Revoke’.


6.4.3.5.2 Receive RTP media packets (R: Media)

On receipt of RTP media packets with a sequence number lower than the sequence number indicated in the TBCP Talk Burst Release message the PoC Server:

NOTE:
The sequence number of the last RTP media packet is received in the TBCP Talk Burst Release message. Prior to the receipt of the TBCP Talk Burst Release message all RTP media packets are regarded to not be the last RTP media packet.

210. SHALL forward the received RTP media packets towards the other PoC Clients, if the PoC Session is not a 1-many-1 PoC Session;

211. SHALL forward the received RTP media packets towards the Distinguished Participant, if the PoC Session is a 1-many-1 PoC Session;

212. SHALL restart the T1 (End of RTP media) timer; and,

213. SHALL remain in the ‘G: pending TB_Revoke’ state.

6.4.3.5.3 Receive TBCP Talk Burst Release message (R: TB_Release)

On receipt of the TBCP Talk Burst Release message:

if the sequence number is not marked as invalid, then the PoC Server:

214. SHALL store the sequence number of the last RTP media packet; and,

27. SHALL remain in the ‘G: pending TB_Revoke’ state.

else, if the sequence number is marked as invalid, then the PoC Server:

28. SHALL stop the T3 (Stop talking grace) timer; and,

29. SHALL perform the actions described in the sub-clause 6.4.3.2.1 “Enter the ‘G: TB_Idle state’.

6.4.3.5.4 Receive last RTP media packets (R: Last media)

On receipt of a RTP media packet from the permitted PoC Client with the same (or higher) sequence number as indicated in the TBCP Talk Burst Release message the PoC Server:

215. SHALL forward the RTP media packet to all other PoC Clients, if the PoC Session is not a 1-many-1 PoC Session;

216. SHALL forward the received RTP media packet towards the Distinguished Participant, if the PoC Session is a 1-many-1 PoC Session;

217. SHALL stop T3 (Stop talking grace) timer; and,

218. SHALL perform the actions described in the sub-clause 6.4.3.2.1 “Enter the ‘G: TB_Idle state’.

6.4.3.5.5 T3 (Stop talking grace) timer fired

On expiry of the T3 (Stop talking grace) timer the PoC Server:

219. SHALL perform the actions described in the sub-clause 6.4.3.2.1 “Enter the ‘G: TB_Idle state’.

6.4.3.6 State: Any state

6.4.3.6.1 Receive PoC Session termination - 1 

On receipt of a PoC Session termination stage 1 request from the control plane, the PoC Server:

1. SHALL stop sending TBCP messages and RTP media towards all PoC Clients;

2. SHALL enter the ‘Terminating’ state.

6.4.3.7 State: Terminating

6.4.3.7.1 Receive PoC Session termination - 2
On receipt of a PoC Session termination 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 

2. SHALL enter the ‘Start-stop’ state and terminate the PoC Session control state machine.
6.4.4 PoC Server state transition diagram for general talk burst operation with queuing

Figure 2 shows the general talk burst operation with queuing states (G states) and the state transition diagram.
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NOTE 1:
T1 is the End of RTP media timer,T2 is the Stop talking timer T3 is the Stop talking grace timer, T4 is the ‘Inactivity’ timer and T7 is the Talk Burst Idle timer,.

NOTE 2:
The PoC Server general talk burst operation  (G) states are either stable states (‘G: TB_Idle’and ‘G: TB_Taken’) or transition states (‘G: pending TB _Revoke’and ‘G: pending TB_Release’,).
Figure 2: PoC Server state transition diagram for general talk burst operation with queuing.

If the PoC Server supports talk burst operation with queuing then the PoC Server SHALL keep one instance of the general talk burst operation with queuing state machine per PoC session.

6.4.4.1 Stop-start state

See section 6.4.1.1.

6.4.4.2 State ‘G: TB_Idle’

See section 6.4.1.2.

6.4.4.3 State ‘G: TB_Taken’

The ‘G: TB_Taken’ state is a stable state and the PoC Server SHALL use this state when it has permitted one of the PoC Clients in the PoC session to send a talk burst. 

The timer T1 (End of RTP) and the timer T2 (Stop talking) SHALL be running when the PoC Server is in this state.

6.4.4.3.1 Enter the state ‘G: TB_Taken’

See section 6.4.1.3.1.

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. SHALL stop the T2 (Stop talking) timer.

2. If the Talk Burst Request Queue is empty the PoC Server SHALL perform the actions described in the section 6.4.1.2.1“Enter the ‘G: TB_Idle state’.

3. Else the PoC Server SHALL

a. Select the queued PoC Client with the highest priority which has been queued longest 

b. Remove that PoC Client from the Talk Burst Request Queue

c. Perform the actions described in the section 6.4.3.3.1“Enter the ‘G: TB_Taken state’ with respect to that PoC Client. 

6.4.4.3.3 T2 (Stop talking) timer fired

See section 6.4.1.3.3.

6.4.4.3.4 Receive RTP media (R: Media from permitted client)

See section 6.4.1.3.4.

6.4.4.3.5 Receive Talk Burst Release (R: TB_Release)

See section 6.4.1.3.5.

6.4.4.3.6 Receive Talk Burst Request (R: TB_Request) 

On receipt of a Talk Burst Request message with the priority level set to preemptive priority from a PoC Client other than the permitted PoC Client who is authorised to select preemptive priority, and if the permitted user was not granted permission to talk with Preemptive Priority, then the PoC Server:

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

2. SHALL stop the T2 (Stop talking) timer

3. SHALL set the talk burst revoke reason code to talk burst preempted.

4. SHALL perform the actions described in the section 6.4.3.5.1 “Enter the ‘G: pending TB_Revoke’ state”.

Else 
the PoC Server:

1. SHALL perform the actions the actions described in section 6.4.4 ‘PoC Server state transition diagram for talk burst operation with queuing for the PoC Client’ with respect to the PoC Client 

2. SHALL remain in the ‘G: TB_Taken’ state.

6.4.4.4 State ‘G: pending TB_Release’

The ‘G: pending TB_Release’ state is a transition state and the PoC Server uses this state after having received a Talk Burst Release message from the permitted PoC Client.

T1 SHALL be running when the PoC Server is in this state.

6.4.4.4.1 Enter the state ‘G: pending TB_Release’

See section 6.4.1.4.1.

6.4.4.4.2 Receive last RTP media (R: Last media)

On receipt of a media packet from the permitted PoC Client with the same (or higher) sequence number as indicated in the Talk Burst Release message the PoC Server:

1. SHALL forward the received media packet to all other PoC Clients.

2. If the Talk Burst Request Queue is empty the PoC Server SHALL perform the actions described in the section 6.4.1.2.1“Enter the ‘G: TB_Idle state’.

3. Else the PoC Server SHALL

a. Select the queued PoC Client with the highest priority which has been queued longest 

b. Remove that PoC Client from the Talk Burst Request Queue

c. Perform the actions described in the section 6.4.3.3.1“Enter the ‘G: TB_Taken state’ with respect to that PoC Client. 

6.4.4.4.3 Receive RTP media (R: Media)

See section 6.4.1.4.3.

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. If the Talk Burst Request Queue is empty the PoC Server SHALL perform the actions described in the section 6.4.1.2.1“Enter the ‘G: TB_Idle state’.

2. Else the PoC Server SHALL

a. Select the queued PoC Client with the highest priority which has been queued longest 

b. Remove that PoC Client from the Talk Burst Request Queue

c. Perform the actions described in the section 6.4.3.3.1“Enter the ‘G: TB_Taken state’ with respect to that PoC Client.  

6.4.4.5 State ‘G: pending TB_Revoke’

The ‘G: pending TB_Revoke’ state is a transition state and the PoC Server SHALL use this state after having sent a Talk Burst Revoke message to the permitted PoC Client.T3 SHALL be running when the PoC Server use this state. 

6.4.4.5.1 Enter the ‘G: pending TB_Revoke’ state

See section 6.4.1.5.1.

6.4.4.5.2 Receive RTP media (R: Media)

See section 6.4.1.5.2.

6.4.4.5.3 Receive Talk Burst Release (R: TB_Release)

See section 6.4.1.5.3.

6.4.4.5.4 Receive last RTP media (R: Last media)

On receipt of a media packet from the permitted PoC Client with the same (or higher) sequence number as indicated in the Talk Burst Release message the PoC Server:

1. SHALL forward the media packet to all other PoC Clients.

2. SHALL stop T3 (Stop talking grace) timer.

3. If the Talk Burst Request Queue is empty the PoC Server SHALL perform the actions described in the section 6.4.1.2.1“Enter the ‘G: TB_Idle state’.

4. Else the PoC Server SHALL

a. Select the queued PoC Client with the highest priority which has been queued longest 

b. Remove that PoC Client from the Talk Burst Request Queue

c. Perform the actions described in the section 6.4.3.3.1“Enter the ‘G: TB_Taken state’ with respect to that PoC Client. 

6.4.4.5.5 T3 (Stop talking grace) timer fired

On expiry of the T3 (Stop talking grace) timer the PoC Server:

1. If the Talk Burst Request Queue is empty the PoC Server SHALL perform the actions described in the section 6.4.1.2.1“Enter the ‘G: TB_Idle state’.

2. Else the PoC Server SHALL

a. Select the queued PoC Client with the highest priority which has been queued longest 

b. Remove that PoC Client from the Talk Burst Request Queue

c. Perform the actions described in the section 6.4.3.3.1“Enter the ‘G: TB_Taken state’ with respect to that PoC Client. 
6.4.5 PoC Server state transition diagram for basic talk burst operation to the PoC Client

The PoC Server SHALL support the state diagram and the state transitions described in this sub-clause. 

Figure 25 shows the states and state transitions for Talk Burst Control for a specific PoC User (U states) in the PoC Server.
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NOTE 1:
T1 is the ‘End of RTP’ media timer, T2 is the ‘Stop talking’ timer and T3 is the ‘Stop talking’ grace timer, T8 is the ‘Talk Burst Revoke’ timer, T9 is the ‘Retry-after’ timer.

NOTE 2:
PoC Server state transition diagram for basic talk burst operation to the PoC Client (U) states are either stable states (‘U: not permitted and TB_Idle’, ‘U: not permitted and TB_Taken’, ‘U: permitted’, ‘U: waiting TB_Revoke) or transition states (‘U: pending TB _Revoke’, ‘U: not permitted but sends media’).
Figure 25: PoC Server state transition diagram for normal talk 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. The PoC Client associated to the PoC Server state transition diagram for basic talk burst operation to the PoC Client is here referred to as the associated PoC Client.

6.4.5.1 State ‘Start-stop’

In this state no SIP Session exists between the PoC Server and an associated PoC Client.

When a SIP Session is established the PoC Server:

220. SHALL perform the actions described in the sub-clause 6.4.2.3.1 “Enter the state ’U: permitted’ state” if a PoC Session is initiated by the associated PoC Client;

30. If the associated PoC Client joins an ongoing PoC Session the PoC Server:

c. SHALL perform the actions described in the sub-clause 6.4.2.3.1 “Enter the state ’U: permitted’ state” if the PoC Client is given the permission to talk; or,

d. SHALL perform the actions described in the sub-clause 6.4.2.21 “Enter the ’U: not permitted and TB_Taken’ state” if another PoC Client has the permission to send a talk burst.

31. If the PoC Client is invited to a PoC Session the PoC Server

e. SHALL perform the actions described in the sub-clause 6.4.2.21 “Enter the ’U: not permitted and TB_Taken’ if another PoC Client has permission to send a talk burst; or

f. SHALL perform the actions described in the sub-clause 6.4.2.1.1 “Enter the ’U: not permitted and TB_Idle’ state” if no other PoC Client has the permission to send a talk burst.

When the SIP Session is terminated (in any state) the PoC Server SHALL enter the ‘Start-stop’ state.

6.4.5.2 State U: not permitted and TB_Idle

The ‘State U: not permitted and TB_Idle’ state is a stable state and the PoC Server uses this state when the associated PoC Client is not permitted to send a talk burst.  

6.4.5.2.1 Enter the ’U: not permitted and TB_Idle’ state

When entering this state the PoC Server:

221. SHALL set the state for the associated PoC Client to ‘U: not permitted and TB_Idle’.

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 talk burst, the PoC Server

222. SHALL perform the actions described in the sub-clause 6.4.4.3.1 “Enter the ‘U: not permitted and TB_Taken’ state”.
6.4.5.2.3 Receive TBCP Talk Burst Request message (R: TB_Request)

On receipt of TBCP Talk Burst Request the PoC Server:

223. SHALL perform the actions in the sub-clause 6.4.3.2.2 “Receive TBCP Talk Burst Request message (R: TB_Request)”.

32. SHALL perform the action in the sub-clause 6.4.4.4.1 “Enter U: Enter the state ‘U: permitted’”.
6.4.5.2.4 Receive TBCP Talk Burst Release message (R: TB_Release)

On receipt of the TBCP Talk Burst Release message from the associated PoC Client the PoC Server:

224. SHALL send a TBCP Talk Burst Idle message to the PoC Client. 

33. SHALL remain in the state ‘U: not permitted and TB_Idle’ state.

6.4.5.2.5 Receive RTP media packets (R: Media)

On receipt of RTP media packets from the associated PoC Client the PoC Server:

225. SHALL NOT forward the received RTP media packets to other PoC Clients in the PoC Session.
34. SHALL send a TBCP Talk Burst Revoke message to the associated PoC Client.
The message

g. SHALL include the reason code ‘No permission to send a talk burst’.

h. SHALL perform the actions described in the sub-clause 6.4.4.7.1 “Enter the ‘U: not permitted but sending RTP media packets’ state”.

6.4.5.3 State U: not permitted and TB_Taken

The ‘State U: not permitted and TB_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 a talk burst.  

6.4.5.3.1 Enter the ’U: not permitted and TB_Taken’ state

When entering this state the PoC Server:

226. SHALL set the basic state to ’U: not permitted and TB_Taken’.

6.4.5.3.2 Permission state change

When the general state machine changes its state to ‘G: TB_Idle’ the PoC Server:

227. SHALL perform the actions described in the sub-clause 6.4.4.2.1 “Enter the ’U: not permitted and TB_Idle’ state”.
6.4.5.3.3 Receive TBCP Talk Burst Request message (R: TB_Request)

On receipt of a TBCP Talk Burst Request from the associated PoC Client, the PoC Server

228. SHALL send a TBCP Talk Burst Deny message to the associated PoC Client. The message

i. SHALL include the reason code ‘Another PoC User has permission’.

35. SHALL remain in the ‘U: not permitted and TB_Taken’ state.

6.4.5.3.4 Receive TBCP Talk Burst Release message (R: TB_Release)

On receipt of a TBCP Talk Burst Release from the associated PoC Client, the PoC Server

229. SHALL send a TBCP Talk Burst Taken message, showing the identity of the PoC User that has been given permission to send a talk burst, to the associated PoC Client. The message

a. SHALL include the identity of the PoC User that has been given permission to send a talk burst.

36. SHALL remain in the ‘U: not permitted and TB_Taken’ state.

6.4.5.3.5 Receive RTP media packets (R: Media)

On receipt of RTP media packets from the associated PoC Client, the PoC Server

230. SHALL NOT forward the RTP media packets to the other PoC Clients in the PoC Session.

37. SHALL send a Talk Burst Revoke message to the associated PoC Client. The message

j. SHALL include the reason code ‘No permission to send a talk burst’.

k. SHALL perform the actions described in the sub-clause 6.4.4.7.1 “Enter the ‘U: not permitted but sends RTP media packets’ state”.

6.4.5.4 State U: permitted

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 talk burst.

The timers T1 (End of RTP media) and T2 (Stop talking) are running in this state.

6.4.5.4.1 Enter the state ’U: permitted’

When entering this state the PoC Server:

231. SHALL start the T1 (End of RTP media) timer.

38. SHALL start the T2 (Stop talking) timer.

39. SHALL set the state for the associated PoC Client to ‘U: Permitted’.

NOTE: 
The T1 and T2 timers above are started and stopped by the general state machine procedure but added in the list above for readability and completeness reasons.
6.4.5.4.2 Receive TBCP Talk Burst Release message (R: TB_Release)

On receipt of a TBCP Talk Burst Release message from the associated PoC Client the PoC Server, (the message includes an indication of the sequence number of the last RTP media packet):

232. and, if last RTP media packet is not received the PoC Server:
l. SHALL store last sequence number indicated in the message.
m. SHALL remain in the state ‘U: permitted’.
40. or, if last RTP media packet is already received the PoC Server:

n. SHALL perform the actions described in the 6.4.4.2.1 “Enter the ‘U: not permitted and TB_Idle’ state.”
41. or, if the sequence number was set to invalid in the TBCP Talk Burst Release message, the PoC Server:

o. SHALL perform the actions described in the 6.4.4.2.1 “Enter the ‘U: not permitted and TB_Idle’ state.”
6.4.5.4.3 T1 (End of RTP media) timer fired

On expiry of T1 (End of RTP media) timer, the PoC Server 

233. SHALL stop the T2 (Stop talking) timer.

42. SHALL perform the actions described in the sub-clause 6.4.4.2.1 “Enter the ‘U: not permitted TB_Idle’ state”.

NOTE: 
The T2 timer above is started and stopped by the general state machine procedure but added in the list above for readability and completeness reasons.

6.4.5.4.4 T2 (Stop talking) timer fired

On expiry of the T2 (Stop talking) timer, the PoC Server:

234. SHALL send a TBCP Talk Burst Revoke message to the associated PoC Client. The message

p. SHALL include the reason code ‘Talk burst too long’.

q. SHOULD include the retry-after time.

43. SHALL perform the actions described in the sub-clause 6.4.4.5.1 “Enter the ‘U: pending TB_Revoke’ state”.

6.4.5.4.5 Receive RTP media packets (R: Media)

On receipt of RTP media packets from the associated PoC Client the PoC Server:

44. SHALL forward the RTP media packets to the other PoC Clients in the PoC Session.
45. SHALL maintain the ’U: permitted’ state.
6.4.5.5 State U: pending TB_Revoke

The ‘State U: pending TB_Revoke’ state is a transition state and the PoC Server uses this state during the grace period after sending the TBCP Talk Burst Revoke message.

6.4.5.5.1 Enter the state ’U pending TB_Revoke’

When entering this state the PoC Server:

235. SHALL start the T3 (Stop Talking grace) timer.

46. SHALL start the T8 (Talk Burst Revoke) timer.

47. SHALL set the state for the associated PoC Client to ‘U: pending TB_Revoke’.
6.4.5.5.2 T8 (Talk Burst Revoke) timer fired

On expiry of the T8 (Talk Burst Revoke) timer the PoC Server:

236. SHALL retransmit the TBCP Talk Burst Revoke message to the associated PoC Client. The message
r. SHALL include the reason code ‘Talk burst too long’.

s. SHOULD include the previous retry after time decremented by T8 (Talk Burst Revoke) seconds.

48. SHALL start the T8 (Talk Burst Revoke) timer.

49. SHALL remain in the ‘U: pending TB_Revoke’ state.
6.4.5.5.3 T3 (Stop Talking) timer fired

On expiry of the T3 (Stop talking grace) timer the PoC Server:

50. SHALL perform the actions described in the 6.4.4.6.1 “Enter the ’U: waiting TB_Revoke’ state”.
6.4.5.5.4 Receive RTP media packets (R: Media)

On receipt of a RTP media packet from the associated PoC Client the PoC Server different from the last RTP media packet the PoC Server:

NOTE:
Prior to the reception of the TBCP Talk 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.

237. SHALL forward RTP media packet to the other PoC Clients in the PoC Session.

51. SHALL restart T1 (End of RTP media) timer.

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

NOTE: 
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.


6.4.5.5.5 Receive TBCP Talk Burst Release message (R: TB_Release)

On receipt of the TBCP Talk Burst Release message (the message includes an indication of the sequence number of the last RTP media packet)

238. and, if last RTP media packet is not received the PoC Server:

t. SHALL store last sequence number indicated in the message.

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

53. or, if last RTP media packet is already received the PoC Server:
v. SHALL stop the timer T3 (Stop talking grace) timer.
w. SHALL perform the actions described in the 6.4.4.6.1 “Enter the ’U: waiting TB_Revoke’ state”.
54. or, if the sequence number was set to invalid in the TBCP Talk Burst Release message, the PoC Server:
x. SHALL stop the T3 (Stop talking grace) timer.
y. SHALL perform the actions described in the 6.4.4.6.1“Enter the ’U: waiting TB_Revoke’ state”.
6.4.5.5.6 Receive last RTP media packet (R: Last media)

On receipt of a RTP media packet with the same sequence number as indicated by the TBCP Talk Burst Release message to be the last RTP media packet the PoC Server:

239. SHALL stop the timer T3 (Stop talking grace) timer.

55. SHALL perform the actions described in the 6.4.4.6.1 “Enter the ’U: waiting TB_Revoke’ state”.

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:

240. SHALL stop the timer T3 (Stop talking grace) timer.

56. SHALL perform the actions described in the 6.4.4.6.1 “Enter the ’U: waiting TB_Revoke’ state”.

6.4.5.6 State U: waiting TB_Revoke

The ‘State U: waiting TB_Revoke’ state is a stable state and during the time the PoC Client is not allowed to request for the permission to send a talk burst as a penalty for misusing its permission to send a talk 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 talk burst all the time.

6.4.5.6.1 Enter the ’U: waiting TB_Revoke’ state

When entering this state the PoC Server

241. SHALL start the T9 (Retry-after) timer.

57. SHALL set the state for the associated PoC Client to ‘U: waiting TB_Revoke’.

During the time the PoC Server is in this state, the PoC Server:

58. SHALL NOT send the TBCP Talk Burst Idle message to the associated PoC Client.

59. SHALL send TBCP Talk Burst Taken messages to the associated PoC if another PoC Client is granted the permission to send a talk burst.

60. SHALL forward RTP media packets from another PoC Client to the associated PoC Client.

6.4.5.6.2 Receive Talk Burst message (R: TB_Request)

On receipt of a TBCP Talk Burst Request message from the associated PoC Client the PoC Server

242. SHALL send a TBCP Talk Burst Deny message to the PoC Client.
61. SHALL remain in the ‘U: waiting TB_Revoke’ state.
6.4.5.6.3 T9 (Retry-after) timer fired

On expiry of the T9 (Retry-after) timer 

243. if the general state is ‘G: TB_Idle’, the PoC Server

z. SHALL send the TBCP Talk Burst Idle message; and,

aa. SHALL perform the actions described in the sub-clause 6.4.4.2.1 “Enter the ‘U: not permitted and TB_Idle’ state”.

62. if the general state is ‘G: TB_Taken’, the PoC Server
ab. SHALL perform the actions described in the sub-clauses 6.4.4.3.1 “Enter the ‘U: not permitted and TB_Taken’ state”.

6.4.5.7 State U: not permitted but sends media

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 from the associated PoC Client and the associated PoC Client is not permitted to send a talk burst. 

Timer T8 (Talk Burst Revoke) is running in this state. 

6.4.5.7.1 Enter the ‘U: not permitted but sends media’ state

When entering this state the PoC Server:

244. SHALL start the T8 (Talk Burst Revoke) timer.
63. 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:

64. SHALL NOT forward the RTP media packet to the other PoC Clients in the PoC Session.
6.4.5.7.2 T8 (Talk Burst Revoke) timer fired

On expiry of T8 (Talk Burst Revoke) timer, the PoC Server:

245. SHALL send a TBCP Talk Burst Revoke message to the associated PoC Client. The message

ac. SHALL include the reason code ‘No permission to send a talk burst’.

65. SHALL restart T8 (Talk Burst Revoke) timer.

66. SHALL remain in the ‘U: not permitted but sends media’ state.
NOTE:
The number of times the PoC Server retransmits the TBCP Talk 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.

6.4.5.7.3 Receive TBCP Talk Burst Release message (R: TB_Release)

On receipt of the TBCP Talk Burst Release message from the associated PoC Client, 

246. if the general state is ‘G: TB_Idle’, the PoC Server

ad. SHALL send the TBCP Talk Burst Idle message; and,

ae. SHALL perform the actions described in the sub-clause 6.4.4.2.1 “Enter the ‘U: not permitted and TB_Idle’ state”.

247. if the general state is ‘G: TB_Taken’, the PoC Server
af. SHALL send a TBCP Talk Burst Taken message with the talker identity as described in clause 8 “Talker identification”.

ag. SHALL perform the actions described in the sub-clauses 6.4.4.3.1 “Enter the ‘U: not permitted and TB_Taken’ state”.

6.4.5.8 State: Any state

6.4.5.8.1 Receive PoC Session termination - 1 

On receipt of a PoC Session termination stage 1 request from the control plane for either this PoC Client or the PoC Session, the PoC Server:

1. SHALL stop sending TBCP messages and RTP media towards to the PoC Client;
2. SHALL ignore any TCBP messages received from the PoC Client;

3. SHALL stop forwarding RTP media received from the PoC Client; and,
4. SHALL enter the ‘Terminating’ state.

6.4.5.9 State: Terminating

6.4.5.9.1 Receive PoC Session termination - 2
On receipt of a PoC Session termination stage 2 request from the control plane, the PoC Server:

1. SHALL release all resources reserved in the user plane associated with this PoC Client in this PoC Session; and,
2. SHALL enter the ‘Start-stop’ state and terminate the PoC Server state machine for normal talk burst operation to the PoC Client.
6.4.6 PoC Server state transition diagram for talk burst operation with queuing for the PoC Client

If the PoC Server supports talk burst operation with queuing then the PoC Server SHALL support the state diagram and the state transitions described in this section. 

Figure 26 shows the states and state transitions for Talk Burst Control for a specific PoC User (U states) in the PoC Server.
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NOTE 1:
T1 is the ‘End of RTP’ media timer, T2 is the ‘Stop talking’ timer and T3 is the ‘Stop talking’ grace timer, T8 is the ‘Talk Burst Revoke’ timer, T9 is the ‘Retry-after’ timer.

NOTE 2:
PoC Server state transition diagram for basic talk burst operation to the PoC Client (U) states are either stable states (‘U: not permitted’, ‘U: queued’, ‘U: permitted’, ‘U: waiting TB_Revoke) or transition states (‘U: pending TB _Revoke’, ‘U: not permitted but sends media’).
Figure 26: PoC Server state transition diagram for talk burst operation with queuing to the PoC Client.

The PoC Server SHALL create one instance of the state machine for every PoC Client with queuing served by the PoC Server. The PoC Client associated to the PoC Server state transition diagram for talk burst operation with queuing to the PoC Client is here referred to as the associated PoC Client.
6.4.6.1 State ‘Start-stop’

In this state no SIP Session exists between the PoC Server and an associated PoC Client.

When a SIP Session is established the PoC Server:

1. SHALL perform the actions described in the sub-clause 6.4.2.3.1 “Enter the state ’U: permitted’ state” if a PoC Session is initiated by the associated PoC Client;

2. If the associated PoC Client joins an ongoing PoC Session and if the PoC Client is given the permission to talk,  the PoC Server:

a. SHALL perform the actions described in the sub-clause 6.4.2.3.1 “Enter the state ’U: permitted’ state”; or,
3. If the associated PoC Client joins an ongoing PoC Session and if another PoC Client has the permission to send a talk burst,  the PoC Server:

a. SHALL place the PoC Client in the Talk Burst Request Queue, as follows:

i. The PoC Server SHALL determine the Priority to be granted to the TBCP Talk Burst Request message, which SHALL be the lower of the Priority requested by the PoC Client and the maximum Priority the PoC Client is permitted to request;

ii. If the Queued Request Timestamp Option is requested by the PoC Client and this option is supported by the PoC Server then the PoC Server SHALL place the PoC Client in the Talk Burst Request Queue immediately following all queued requests at the same priority level ahead with an earlier timestamp and immediately after all queued requests at the same priority level with a later timestamp.  The position of the request relative to other requests at the same priority which were not timestamped SHALL be determined according to the policy of the PoC Server; and,

iii. Else the PoC Server SHALL place the PoC Client in the Talk Burst Request Queue immdediately following all queued requests at the same priority level.

b. If the priority level is preemptive and there are no other preemptive requests in the queue and the current PoC Client with permission to send a talk burst does not have the preemptive priority, the PoC Server SHALL perform the action in sub-clause 6.4.4.3.6 “Receive Talk Burst Request (R: TB_Request)”;

c. Else, SHALL send a TBCP Talk Burst Request Queue Status message to the PoC Client. The message,

i. SHALL indicate that the PoC Client has been placed in the Talk Burst Request Queue;

ii. MAY do so by giving the position of the PoC Client in the Talk Burst Request Queue; and,

iii. MAY give the priority granted to the TBCP Talk Burst Request message in the queue.
d. SHALL perform the action in the section 6.4.6.3.1“Enter the ’U: queued’ state”
4. If the PoC Client is invited to a PoC Session the PoC Server

a. SHALL send a TBCP TB_Taken message, if another PoC Client has permission to send a talk burst; or

b. SHALL send a TBCP TB_Idle message, if no other PoC Client has the permission to send a talk burst; and
c. SHALL perform the action in the sub-clause 6.4.6.2.1 “Enter the ’U: not permitted’ state”
When the SIP Session is terminated (in any state) the PoC Server SHALL enter the ‘Start-stop’ state.

6.4.6.2 State U: not permitted 

The ‘State U: not permitted’ state is a stable state and the PoC Server uses this state when the associated PoC Client is not permitted to send a talk burst.  

6.4.6.2.1 Enter the ’U: not permitted’ state

When entering this state the PoC Server:

248. SHALL set the state for the associated PoC Client to ‘U: not permitted’.

6.4.6.2.2 Permission state change

If another PoC Client than the associated PoC Client in the PoC session is granted the permission to send a talk burst, the PoC Server

249. SHALL remaining in the ‘U: not permitted’ state.
6.4.6.2.3 Receive Talk Burst Request message (R: TB_Request)

On receipt of TBCP Talk Burst Request message, 

if the requesting PoC Client has a maxpriority = ’00 - listen only’ then, the PoC Server:

1. SHALL send a TBCP Talk Burst Deny message to the PoC Client; and,
2. SHALL remain in the ’U: not permitted’ state.

else,  the PoC Server:

250. SHALL place the PoC Client in the Talk Burst Request Queue, as follows:

a. The PoC Server SHALL determine the Priority to be granted to the TBCP Talk Burst Request message, which SHALL be the lower of the Priority requested by the PoC Client and the maximum Priority the PoC Client is permitted to request;

b. If the Queued Request Timestamp Option is requested by the PoC Client and this option is supported by the PoC Server then the PoC Server SHALL place the PoC Client in the Talk Burst Request Queue immediately following all queued requests at the same priority level ahead with an earlier timestamp and immediately after all queued requests at the same priority level with a later timestamp.  The position of the request relative to other requests at the same priority which were not timestamped SHALL be determined according to the policy of the PoC Server; and,

c. Else the PoC Server SHALL place the PoC Client in the Talk Burst Request Queue immdediately following all queued requests at the same priority level.

251. If the priority level is preemptive and there are no other preemptive requests in the queue and the current PoC Client with permission to send a talk burst does not have the preemptive priority, the PoC Server SHALL perform the action in sub-clause 6.4.4.3.6 “Receive Talk Burst Request (R: TB_Request)”;

3. SHALL send a TBCP Talk Burst Request Queue Status message to the PoC Client. The message,

a. SHALL indicate that the PoC Client has been placed in the Talk Burst Request Queue;

b. MAY do so by giving the position of the PoC Client in the Talk Burst Request Queue; and,

c. MAY give the priority granted to the TBCP Talk Burst Request message in the queue.

4. SHALL perform the action in the section 6.4.6.3.1“Enter the ’U: queued’ state”.
6.4.6.2.4 Receive TBCP Talk Burst Release message (R: TB_Release)

On receipt of the TBCP Talk Burst Release message from the associated PoC Client:

252. If another PoC Client has permission to send a talk burst, the PoC Server SHALL send a TBCP Talk Burst Taken message to the PoC Client;

253. Else the PoC Server SHALL send a TBCP Talk Burst Idle message to the PoC Client; and, 

254. The PoC Server SHALL remain in the state ‘U: not permitted’ state.

6.4.6.2.5 Receive RTP media packets (R: Media)

See section 6.4.2.1.5

6.4.6.3 State U: Queued

The ‘State U: queued’ state is a stable state and the PoC Server uses this state when the PoC Client has requested permission to send a talk burst.  

6.4.6.3.1 Enter the ’U: queued’ state

When entering this state the PoC Server:

255. SHALL set the state for the associated PoC Client to ’U: queued’.

6.4.6.3.2 Receive TBCP Talk Burst Request message (R: TB_Request)

On receipt of a TBCP Talk Burst Request message from the associated PoC Client, the PoC Server

256. SHALL determine whether the lower of the Priority requested by the PoC Client in the incoming TBCP Talk Burst Request message and the maximum Priority the PoC Client is permitted to request is different from the priority level in the queued TBCP Talk Burst Request message;

257. If the TBCP Talk Burst Request message is requesting a permitted change in priority for the request then the PoC Server

a. SHALL remove the PoC Client from the Talk Burst Request queue;

b. SHALL determine the Priority to be granted to the TBCP Talk Burst Request message, which SHALL be the lower of the Priority requested by the PoC Client and the maximum Priority the PoC Client is permitted to request; and,

c. If the Queued Request Timestamp Option is requested by the PoC Client and this option is supported by the PoC Server then the PoC Server SHOULD place the PoC Client in the Talk Burst Request Queue immediately following all queued requests at the same priority level ahead with an earlier timestamp and immediately after all queued requests at the same priority level with a later timestamp. The position of the request relative to other requests at the same priority, which were not time stamped, SHALL be determined according to the policy of the PoC Server.

d. Else the PoC Server SHALL place the PoC Client in the Talk Burst Request Queue immdediately following all queued requests at the same priority level.

258. SHALL send a TBCP Talk Burst Request Queue Status message to the PoC Client. The message

a. SHALL indicate that the PoC Client has been placed in the Talk Burst Request Queue; 

b. MAY do so by giving the position of the PoC Client in the Talk Burst Request Queue;

c. SHALL give the priority granted to the TBCP Talk Burst Request message in the queue, if the TBCP priority option was negotiated at PoC session setup; and,

d. SHALL give the normal priority value, if the TBCP priority option was not negotiated at PoC session setup.

259. SHALL remain in the ‘U: queued’ state.

6.4.6.3.3 Receive Talk Burst Release message (R: TB_Release)

On receipt of a TBCP Talk Burst Release message from the associated PoC Client, the PoC Server

260. SHALL remove the PoC from the Talk Burst Request Queue;

261. SHALL send a TBCP Talk Burst Request Queue Status message to the PoC Client, giving a notification that the PoC Client is not in the Talk Burst Request Queue; and,

262. SHALL perform the actions described in the section 6.4.5.1.1“Enter the ‘U: not permitted’ state”.

On receipt of a TBCP Talk Burst Release message from a PoC Client other than the associated PoC Client, the PoC Server

263. SHALL determine whether the associated PoC Client is at the head of the queue;

264. If the associated PoC Client is at the head of the queue then the PoC Server

a.  SHALL send a TBCP Talk Burst Granted message to the PoC Client; and,

b. Perform the action in the section 6.4.4.4.1 “Enter the state ‘U: permitted”.
265. Else the PoC Server

a. SHALL send a TBCP Talk Burst Taken message to the PoC Client.

b. SHALL remain in the ‘U: queued’ state.

6.4.6.3.4 Receive RTP media packets (R: Media)

On receipt of RTP media packets from the associated PoC Client, the PoC Server

266. SHALL NOT forward the RTP media packets to the other PoC Clients in the PoC session:

267. SHALL remove the PoC Client from the Talk Burst Request Queue;

268. SHALL send a TBCP Talk Burst Request Queue Status message to the PoC Client, giving

a. Notification that the the PoC Client is not in the Talk Burst Request Queue;

269. SHALL send a TBCP Talk Burst Revoke message to the associated PoC Client. The message

a. SHALL include the reason code ‘No permission to send a talk burst’; and,

b. SHALL perform the actions described in the section 6.4.5.6.1 ”Enter the ‘U: not permitted but sends media’ state”.

6.4.6.4 State U: permitted

See section 6.4.2.3.

6.4.6.5 State U: pending TB_Revoke

See section 6.4.2.4.

6.4.6.6 State U: waiting TB_Revoke

6.4.6.6.1 Enter the ’U: waiting TB_Revoke’ state

See section 6.4.2.5.1.

6.4.6.6.2 Receive TBCP Talk Burst message (R: TB_Request)

See section 6.4.2.5.2.

6.4.6.6.3 T9 (Retry-after) timer fired

On expiry of the T9 (Retry-after) timer 

270. if the general state is ‘G: TB_Idle’, the PoC Server SHALL send the TBCP Talk Burst Idle message.

5. if the general state is ‘G: TB_Taken’, the PoC Server SHALL send the TBCP Talk Burst Taken message with the talker identity as described in clause 8 “Talker identification”.
6. The PoC Server SHALL perform the actions described in the section 6.4.5.1 “Enter the ‘U: not permitted’ state”.

6.4.6.7 State U: not permitted but sends media

6.4.6.7.1 Enter the ‘U: not permitted but sends media’ state

When entering this state the PoC Server:

271. SHALL start the T8 (Talk Burst Revoke) timer; and,
7. 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:

8. SHALL NOT forward the RTP media packets to the other PoC Clients in the PoC session.
6.4.6.7.2 T8 (Talk Burst Revoke) timer fired

On expiry of T8 (Talk Burst Revoke) timer, the PoC Server:

272. SHALL send a TBCP Talk Burst Revoke message to the associated PoC Client. The message

a. SHALL include the reason code ‘No permission to send a talk burst’.

9. SHALL restart T8 (Talk Burst Revoke) timer; and,

10. SHALL remain in the ‘U: not permitted but sends media’ state.
NOTE:
The number of times the PoC Server retransmits the TBCP Talk 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.

6.4.6.7.3 Receive Talk Burst Release message (R: TB_Release)

On receipt of the TBCP Talk Burst Release message from the associated PoC Client, 

273. if the general state is ‘G: TB_Idle’, the PoC Server SHALL send the TBCP Talk Burst Idle message.

11. if the general state is ‘G: TB_Taken’, the PoC Server SHALL send a TBCP Talk Burst Taken message with the talker identity as described in clause 8 “Talker identification”.

12. The PoC Server SHALL perform the actions described in the sections 6.4.5.1 “Enter the ‘U: not permitted’ state”.
















































�This seems the simplest way to address the comments iof (a) incorporating pre-emption in a general TB_Request processing and (b) addressing the case of the client requesting pre-emption when the permitted user is preemptive.
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