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1 Reason for Change

This contribution proposes a simplification to the optional queuing model in the controlling PoC function.  With this simplification, the queuing option can be integrated into the basic general and user state diagrams in section 6.4.
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

6.3 Procedures at the PoC Server performing the Participating function

6.4 Procedures at the PoC Server performing the Controlling PoC function

6.4.1 Controlling PoC function procedures at PoC Session initialization

6.4.2 Controlling PoC function procedures at PoC Session termination

6.4.3 PoC Server state transition diagram for general talk burst operation

Figure 28 “PoC Server state transition diagram for general talk burst operation” 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 28: 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 specified in [OMA-POC-CP] the PoC Server:

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

2. If the PoC Session establishment is interpreted as an implicit Talk Burst request the PoC Server:

a. SHALL perform the actions specified in subclause 6.4.3.2.2 “Receive TBCP Talk Burst Request message (R: TB_Request)”.
3. If a local policy in the PoC Server decides that the PoC Session establishment does not include an implicit Talk Burst request the PoC Server:

a. SHALL start the T4 (Inactivity timer); and, perform the actions specified in the subclause 6.4.3.2.1 “Enter state ‘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:

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

5. SHALL start T7 (TB_Idle) timer;

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

7. 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 Session or a SIP REFER request in a Pre-established Session may be interpreted as a talk burst request. 

8. SHALL stop the T4 (Inactivity) timer;

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

10. SHALL perform the actions specified in the subclause 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:

11. 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;

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

13. 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:

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

15. SHALL enter the ‘Terminating’ state..

6.4.3.2.5 Optional: Talk burst request queue not empty

If the optional TBCP feature, “queuing,” has been negotiated at PoC Session initiation and if the talk burst request queue is not empty, the POC server:

1. SHALL select the queued PoC Client with the highest priority which has been queued longest 

2. SHALL remove that PoC Client from the Talk Burst Request Queue

3. SHALL perform the actions described in the section 6.4.3.3.1“Enter the ‘G: TB_Taken state’ with respect to that PoC Client.
6.4.3.3 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:

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

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

17. SHALL start the timer T1 (end of RTP Media timer);

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

19. 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:

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

20. SHALL perform the actions specified in the subclause 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:

6. SHALL stop the T1 (End of RTP Media) timer;

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

22. SHALL perform the actions specified in the subclause 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

7. either

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

b. SHALL forward the received RTP Media packets towards the Distinguished Participant, if the PoC Session is a 1-many-1 Session;
23. SHALL restart the T1 (End of RTP Media) timer; and,

24. 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:

8. SHALL store the sequence number of the last RTP Media packet indicated in the message;

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

26. SHALL perform the actions specified in subclause 6.4.3.4.1”Enter the state ‘G: pending TB_Release’”.

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

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

28. SHALL perform the actions specified in the subclause 6.4.3.2.1 “Enter the ‘G: TB_Idle state’.

6.4.3.3.6 Optional: Receive TBCP Talk Burst Request message with pre-empt priority (R: TB_Request(pre-empt)

If the optional TBCP feature, “priority,” has been negotiated, on receipt of a TBCP Talk Burst Request message with the optional parameter, talk burst request priority, set to pre-emptive priority, and if the talk burst request priority for the PoC Client with persmission to send a talk burst is not set to pre-emptive priority,  the PoC Server:

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

2. SHALL set the TB_Revoke reason code to “Talk Burst Preempted”and,

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

9. 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:

10. either

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

b. SHALL forward the received last RTP media packets towards the Distinguished Participant, if the PoC Session is a 1-many-1 Session.
29. SHALL perform the actions specified in the subclause 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:

11. either

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

b. SHALL forward the received RTP media packets towards the Distinguished Participant, if the PoC Session is a 1-many-1 Session;
30. SHALL restart the T1 (End of RTP Media) timer; and,

31. 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:

12. SHALL perform the actions specified in the subclause 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:

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

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

33. 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.

14. either

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

b. SHALL forward the received RTP media packets towards the Distinguished Participant, if the PoC Session is a 1-many-1 Session.
34. SHALL restart the T1 (End of RTP Media) timer; and,

35. 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:

15. SHALL store the sequence number of the last RTP Media packet; and,

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

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

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

38. SHALL perform the actions specified in the subclause 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:

16. either

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

b. SHALL forward the received RTP media packet towards the Distinguished Participant, if the PoC Session is a 1-many-1 Session;
39. SHALL stop T3 (Stop talking grace) timer; and,

40. SHALL perform the actions specified in the subclause 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:

17. SHALL perform the actions specified in the subclause 6.4.3.2.1 “Enter the ‘G: TB_Idle state’.

6.4.3.6 State: Any state

Editor’s note: A high level description of whats states are included in “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:

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

42. 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:

18. SHALL release all resources reserved in the user plane including the instances used for the general state machine and basic state machines; and,

19. SHALL enter the ‘Start-stop’ state and terminate the PoC Session control state machine.
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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 specified in this subclause. 

Figure 30 “PoC Server state transition diagram for normal talk burst operation to the PoC Client” 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 30: 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 either:

1. if a PoC Session is initiated by the associated PoC Client, SHALL perform the actions specified in the subclause 6.4.5.4.1“Enter the state ’U: permitted’ state”;

or,

2. if the associated PoC Client joins an ongoing PoC Session the PoC Server either:

a.  SHALL perform the actions specified in the subclause 6.4.5.4.1 “Enter the state ’U: permitted’ state” if the PoC Client is given the permission to talk; 
or,

b.  SHALL perform the actions specified in the subclause 6.4.5.3.1 “Enter the ’U: not permitted and TB_Taken’ state” if another PoC Client has the permission to send a talk burst;
or,

c. MAY perform the actions specified in the subclause 6.4.5.2.1 “Enter the ‘U: not permitted and TB_Idle state” when the PoC Session is a Chat PoC Group;
or,

d. if the optional feature “priority” has  been negotiated at PoC Session initiation and if the priority level is preemptive and if the current PoC Client with permission to send a talk burst does not have the preemptive priority, the PoC Server 
i. SHALL perform the action in sub-clause 6.4.3.3.6 “Optional: Receive TBCP Talk Burst Request message with pre-empt priority (R: TB_Request(pre-empt)”; and,
ii. SHALL perform the actions specified in the subclause 6.4.5.4.1 “Enter the state ’U: permitted’ state” ;
or,

e. if the optional TBCP feature, “queuing,” has been negotiated at PoC Session initiation and 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:

i. The PoC Server SHALL determine the Priority to be granted to the implicit TBCP Talk Burst Request, which SHALL be set to the maximum Priority the PoC Client is permitted to request;

ii. SHALL place the PoC Client in the talk burst request queue immediately following all queued requests at the same priority level.

iii. 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.

iv. SHALL perform the actions described in the sub-clause 6.4.4.3.1 “Enter the ‘U: not permitted and TB_Taken’ state”.
or,

3. if the PoC Client is invited to a PoC Session the PoC Server either:
a. SHALL perform the actions specified in the subclause 6.4.5.3.1 “Enter the ’U: not permitted and TB_Taken’ if another PoC Client has permission to send a talk burst; 
or,

b. SHALL perform the actions specified in the subclause 6.4.5.2.1 “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:

4. 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

5. SHALL perform the actions specified in the subclause 6.4.5.3.1 “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:

6. SHALL perform the actions in the subclause 6.4.3.2.2 “Receive TBCP Talk Burst Request message (R: TB_Request)”.

7. SHALL perform the action in the subclause 6.4.5.4.1 “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:

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

9. 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:

10. SHALL NOT forward the received RTP Media packets to other PoC Clients in the PoC Session.

11. 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’.

b. SHALL perform the actions specified in the subclause 6.4.5.7.1 “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:

12. 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:

13. SHALL perform the actions specified in the subclause 6.4.5.2.1 “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, if the optional TBCP feature, “queuing,” has not been negotiated at PoC Session initiation, the PoC Server

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

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

16. 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, if the optional TBCP feature, “queuing,” has not been negotiated at PoC Session initiation, the PoC Server

17. 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

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

19. 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

20. SHALL NOT forward the RTP Media packets to the other PoC Clients in the PoC Session.

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

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

23. SHALL perform the actions specified in the subclause 6.4.5.7.1 “Enter the ‘U: not permitted but sends RTP Media packets’ state”.

6.4.5.3.6 Optional: Receive TBCP Talk Burst Request message (R: TB_Request)

On receipt of TBCP Talk Burst Request message the PoC Server either

1. if the requesting PoC Client has a maxpriority = ’00 - listen only’,

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

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

or,

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

or,
3. if the optional TBCP feature, “queuing,” has  been negotiated at PoC Session initiation, 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. either

d. 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 time-stamped SHALL be determined according to the policy of the PoC Server;

or,
e. SHALL place the PoC Client in the talk burst request queue immediately following all queued requests at the same priority level.
Editor’s Note: bullet i shall be removed if the timestamp option is not agreed.
c. SHALL send a TBCP Talk Burst Request Queue Status message to the PoC Client. 

The message,

1. SHALL indicate that the PoC Client has been placed in the talk burst request queue;

2. MAY do so by giving the position of the PoC Client in the talk burst request queue; and,

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

d. SHALL remain in the ‘U: not permitted and TB_Taken’ state..
6.4.5.3.7 Optional: Receive TBCP Talk Burst Release message (R: TB_Release)

On receipt of a TBCP Talk Burst Release from the associated PoC Client, if the optional TBCP feature, “queuing,” has been negotiated at PoC Session initiation , the PoC Server

1. SHALL remove the PoC Client from the Talk Burst Request Queue, if the PoC Client was in the Talk Burst Request Queue;

2. 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,

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

4. SHALL start the T1 (End of RTP Media) timer.

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

6. 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):

7. and, if last RTP Media packet is not received the PoC Server:

c. SHALL store last sequence number indicated in the message; and,

d. SHALL remain in the state ‘U: permitted’.

8. or, if last RTP Media packet is already received the PoC Server:

e. SHALL perform the actions specified in the 6.4.5.2.1 “Enter the ‘U: not permitted and TB_Idle’ state.”

9. or, if the sequence number was set to invalid in the TBCP Talk Burst Release message, the PoC Server:

f. SHALL perform the actions specified in the 6.4.5.2.1 “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 

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

11. SHALL perform the actions specified in the subclause 6.4.5.2.1 “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:

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

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

h. SHOULD include the retry-after time.

13. SHALL perform the actions specified in the subclause 6.4.5.5.1 “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:

14. SHALL forward the RTP Media packets to the other PoC Clients in the PoC Session.

15. 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:

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

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

18. 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:

19. SHALL retransmit the TBCP Talk Burst Revoke message to the associated PoC Client. The message

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

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

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

21. 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:

22. SHALL perform the actions specified in the 6.4.5.6.1 “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.

23. SHALL forward RTP Media packet to the other PoC Clients in the PoC Session.

24. SHALL restart T1 (End of RTP Media) timer.

25. SHALL remain in the ‘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)

26. and, if last RTP Media packet is not received the PoC Server:

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

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

27. or, if last RTP Media packet is already received the PoC Server:
m. SHALL stop the timer T3 (Stop talking grace) timer.
n. SHALL perform the actions specified in the 6.4.5.6.1 “Enter the ’U: waiting TB_Revoke’ state”.
28. or, if the sequence number was set to invalid in the TBCP Talk Burst Release message, the PoC Server:
o. SHALL stop the T3 (Stop talking grace) timer.
p. SHALL perform the actions specified in the 6.4.5.6.1“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:

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

30. SHALL perform the actions specified in the 6.4.5.6.1 “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:

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

32. SHALL perform the actions specified in the 6.4.5.6.1 “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

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

34. 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:

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

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

37. 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

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

39. 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 

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

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

r. SHALL perform the actions specified in the subclause 6.4.5.2.1 “Enter the ‘U: not permitted and TB_Idle’ state”.

41. if the general state is ‘G: TB_Taken’, the PoC Server

s. SHALL perform the actions specified in the subclauses 6.4.5.3.1 “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:

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

43. 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:

44. 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:

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

t. SHALL include the reason code ‘No permission to send a talk burst’.

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

47. 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, 

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

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

v. SHALL perform the actions specified in the subclause 6.4.5.2.1 “Enter the ‘U: not permitted and TB_Idle’ state”.

49. if the general state is ‘G: TB_Taken’, the PoC Server

w. SHALL send a TBCP Talk Burst Taken message with the talker identity as specified in clause 8 “Talker Identification”.

x. SHALL perform the actions specified in the subclauses 6.4.5.3.1 “Enter the ‘U: not permitted and TB_Taken’ state”.

6.4.5.8 State: Any state

Editor’s note: We need to list the states that are covered by the phrase “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

Editor’s note: High level of the state is required here.

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.
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