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1. Scope

No changes proposed.

2. References

No changes proposed.
3. Terminology and conventions

No changes proposed.
4. Introduction

No changes proposed.
5. Transport

No changes proposed.
6. Talk burst control

This subclause describes the Talk Burst Control Protocol (TBCP).

NOTE:
Other protocols for handling Talk Burst Control may be used but they are not specified by this document.

6.1 General

No changes proposed.
6.2 Procedures at the PoC Client

6.2.1 PoC Client procedures at Pre-established Session initialization

No changes proposed.
6.2.2 PoC Client procedures at PoC Session release

No changes proposed.
6.2.3 PoC Client procedures at Pre-established Session release

No changes proposed.
6.2.4 PoC Session control state diagram – basic

No changes proposed.
6.2.5 PoC Session control state diagram – Pre-established Session

If the PoC Client supports Pre-established Session, the PoC Client SHALL support the state diagram and the state transitions specified in this subclause.

NOTE:
The PoC Client can only use Pre-established Sessions if supported by the Home PoC Server.

A 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].

A PoC Client MAY have several Pre-established Sessions at a time.

Figure 4 “PoC Client state transition diagram for Pre-established Session” shows the Pre-established user states (U states) and the state transitions.
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Figure 4: 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.

State details are explained in the following subclauses.

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

6.2.5.1 State ‘Start-stop

In this state, no 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 Connect message (R: Connect)

Upon receiving a TBCP Connect message the PoC Client:

1. SHALL create an instance of the PoC Session control state machine as defined in subclause 6.2.5 “PoC Session control state diagram – basic” or 6.2.9 “PoC Session control state diagram – queuing” if queuing of Talk Burst Requests are used;

2. SHALL in case PoC Client accepts the incoming PoC Session
a. send TBCP Talk Burst Acknowledgement message with the reason code “Accepted”,

b. enter the ‘U: Pre-established Session_In_use’ state.

3. SHALL in case PoC Client does not accept the incoming PoC Session

a. send TBCP Talk Burst Acknowledgement message with the reason code “Busy” or “Not accepted”,

b. remain in the ‘U: Pre-established Session_Not_in_use’ state.
6.2.5.2.2 Receive SIP re-INVITE request (R: re-INVITE)

Upon receiving a SIP re-INVITE message the PoC Client:

4. SHALL create an instance of the PoC Session control state machine as defined in subclause 6.2.5 “PoC Session control state diagram – basic” or 6.2.9 “PoC Session control state diagram – queuing” if queuing of Talk Burst Requests are used; and,

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

6.2.5.2.3 Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets the PoC Client:

6. SHALL create an instance of the PoC Session control state machine, if not yet created, as defined in subclause 6.2.5 “PoC Session control state diagram – basic” or 6.2.9 “PoC Session control state diagram – queuing” if queuing of Talk Burst Requests are used;

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

NOTE:
When RTP Media packets are received the PoC Client shall act as specified in the subclause 6.2.5 “PoC Session control state diagram – basic”.

6.2.5.2.4 Send SIP REFER request (S: REFER)

Upon receiving an indication from the PoC User to initiate a PoC Session the PoC Client:

8. SHALL send SIP REFER as specified in the [OMA-POC-CP] “PoC Client initiates and Ad-hoc PoC Group and 1-1 PoC Session”;

9. SHALL create an instance of the PoC Session control state machine as defined in subclause 6.2.5 “PoC Session control state diagram – basic” or 6.2.9 “PoC Session control state diagram – queuing” if queuing of Talk Burst Requests are used; and,

10. 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:

11. SHALL release any User Plane resources associated with the Pre-established Session; and,

12. SHALL enter the ‘Start-stop’ state.

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

Upon receiving a TBCP Talk Burst Taken message the PoC Client:

13. SHALL create an instance of the PoC Session control state machine, if not yet created, as defined in subclause 6.2.5 “PoC Session control state diagram – basic” or 6.2.9 “PoC Session control state diagram – queuing” if queuing of Talk Burst Requests are used;

14. SHALL send TBCP Talk Burst Acknowledgement message, if requested; and,

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

6.2.5.2.7 Receive TBCP Disconnect (R: Disconnect)

Upon receiving a TBCP Disconnect message the PoC Client:

16. SHALL send TBCP Talk Burst Acknowledgement message; and,

17. SHALL remain in the ‘U: Pre-established session_Not_in_use’ 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 Connect message (R: Connect)

Upon receiving a TBCP Connect message the PoC Client:

18. SHALL send TBCP Talk Burst Acknowledgement message; and,

19. SHALL remain in the ‘U: Pre-established session_In_use’ state.

6.2.5.3.2 Receive other TBCP message (R: TBCP message)

Upon receiving a TBCP message the PoC Client:

20. SHALL act as specified in the subclause 6.2.5 “PoC Session control state diagram – basic” or 6.2.9 “PoC Session control state diagram – queuing” if queuing of Talk Burst Requests are used.

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

6.2.5.3.3 Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets the PoC Client:

22. SHALL act as specified in the subclause 6.2.5 “PoC Session control state diagram – basic” or 6.2.9 “PoC Session control state diagram – queuing” if queuing of Talk Burst Requests are used; and,

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

6.2.5.3.4 Send SIP REFER BYE (S: REFER BYE)

Upon receiving an indication that the PoC Session is released, but the Pre-established Session is kept alive the PoC Client:

24. SHALL send SIP REFER BYE as described in [OMA-POC-CP]“Leaving a PoC Session – Pre-establsihed Session case”;
25. SHALL enter the ‘U: Pre-established session_Not_in_use’ state; and,

26. SHALL terminate the instance of the PoC Session control state machine as defined in subclause 6.2.5 “PoC Session control state diagram – basic” or 6.2.9 “PoC Session control state diagram – queuing” if queuing of Talk Burst Requests are used.

6.2.5.3.5 Send TBCP message (S: TBCP message)

When sending a TBCP message the PoC Client:

27. SHALL act as specified in subclause 6.2.5 “PoC Session control state diagram – basic” or 6.2.9 “PoC Session control state diagram – queuing” if queuing of Talk Burst Requests are used; and,

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

6.2.5.3.6 Send RTP media packets (S: Media)

When sending RTP Media packets the PoC Client:

1. SHALL act as specified in subclause 6.2.5.4.1 “Send RTP Media packets (S: Media)”; and,

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

6.2.5.3.7 Receive TBCP Disconnect (R: Disconnect)

Upon receiving a TBCP Disconnect message the PoC Client: 

29. SHALL send TBCP Talk Burst Acknowledgement message;

30. SHALL enter the ‘U: Pre-established session_Not_in_use’ state; and,

31. SHALL terminate the instance of the PoC Session control state machine as defined in subclause 6.2.5 “PoC Session control state diagram – basic” or 6.2.9 “PoC Session control state diagram – queuing” if queuing of Talk Burst Requests are used.

6.2.6 PoC Session control state diagram – Simultaneous per PoC Client

No changes proposed.
6.2.7 PoC Session control state diagram – Simultaneous PoC Sessions 
No changes proposed.
6.2.8 PoC Session control state diagram – queuing

No changes proposed.
6.3 Procedures at the PoC Server performing the Participating PoC Function

6.3.1 General

No changes proposed.
6.3.2 Participating PoC Function procedures at PoC Session initialization

No changes proposed.
6.3.3 Participating PoC Function procedures at PoC Session release

When a PoC Session is released (whether it is initiated by the PoC Client or PoC Server) and the PoC Server remained on the transport path, a two-stage procedure is followed:

32. In the first stage, the PoC Server stops forwarding all TBCP messages, RTP media and RTCP packets between the PoC Client and the PoC Server performing the Controlling PoC Function.

33. In the second stage, the PoC Server terminate 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 released.

If Simultaneous PoC Sessions are supported:

34. The ‘Simultaneous PoC Sessions state machine – per PoC Client’ associated with the PoC Session being released is terminated; and,

35. if the last PoC Session is being released, the ‘Simultaneous PoC Sessions state machine – per PoC Client’ is terminated.

If the PoC Session uses a Pre-established Session, the PoC Pre-established Session state machine returns to the ‘G: Pre-established session_Not_in_use’ state, as specified in subclause 6.3.5 “Pre-established Session state diagrams – basic”.

If a Pre-established Session is released, the Pre-established Session state machine is terminated.

6.3.4 PoC Session Procedures – basic

6.3.5 Pre-established Session state diagrams – basic

If the PoC Server supports Pre-established Session the PoC Server SHALL support the state diagram and the state transitions specified in this subclause.

Pre-established Session has two states: ‘Pre-established Session_Not_In_Use’ state and ‘Pre-established Session_In_use’ state. The states are partly controlled by the Control Plane as specified in [OMA-POC-CP].

Figure 8 “Pre-established Session state diagrams – basic” shows the general Pre-established Session states (G states) and the state transitions.
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NOTE:
T15 is the ‘Connect message re-transmit’ timer and T 16 is the ‘Disconnect message re-transmit’ timer.

Figure 8: 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.

State details are explained in the following subclauses.

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

6.3.5.1 State ‘Start-stop

In this state, no Pre-established Session exists.

6.3.5.1.1 Pre-established Session started

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

36. SHALL initialize any needed User Plane resources for the Pre-established Session; and,

37. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.

6.3.5.2 State ‘G: Pre-established_Session_Not_in_use’

The ‘G: Pre-established_Session_Not_in_use’ state is a stable state. The PoC Server Function is in this state when the Pre-established Session is established, but it is not used for a PoC Session.

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

6.3.5.2.1 Receive SIP REFER request (R: SIP REFER)

Upon receiving a SIP REFER request from the PoC Client the PoC Server:

38. SHALL send the TBCP Connect message to the PoC Client.

The TBCP Connect message:

a. SHALL include the CNAME to identify the PoC Session Identifier;

b. SHALL include the CNAME to identify the PoC Client initiating the PoC Session, if privacy was not requested;

c. MAY include the NAME to identify the nick name of the PoC Client initiating the PoC Session;

d. SHALL include the CNAME of the PoC Group Identity, if this is a Pre-arranged or Chat PoC Group Session; and,

e. MAY include the NAME to identify the PoC Group Name, if this is a Pre-arranged or Chat PoC Group Session.

39. SHALL start the T15 (Connect message re-transmit) timer; and,

40. SHALL enter the ‘G: Pre-established_Session_In_use’ state.

6.3.5.2.2 Receive SIP INVITE request (R: SIP INVITE)

Upon receiving a SIP INVITE request from the PoC Server performing the Controlling PoC Function the PoC Server:

41. if Automatic Answer Mode is used the PoC Server:

a. SHALL send the TBCP Connect message to the PoC Client.

The TBCP Connect message:

i. SHALL include the CNAME to identify the PoC Session Identifier;

ii. SHALL include the CNAME to identify the PoC Client initiating the PoC Session, if privacy was not requested;

iii. MAY include the NAME to identify the nick name of the PoC Client initiating the PoC Session;

iv. SHALL include the CNAME of the PoC Group Identity, if this is a Pre-arranged or Chat PoC Group Session; and,

MAY include the NAME to identify the PoC Group Name, if this is a Pre-arranged or Chat PoC Group Session.

b. SHALL start the T15 (Connect message re-transmit) timer; and,

NOTE: 
In case of Manual Answer Mode a SIP re-INVITE request is sent instead of the TBCP Connect message.
42. SHALL enter the ‘G: Pre-established_In_use’ state.

NOTE:
In case manual answer is used the procedure is described in [OMA-POC-CP] “Manual-Answer”.
6.3.5.2.3 Pre-established Session stopped

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

43. SHALL release any User Plane resources associated with the Pre-established Session; and,

44. SHALL enter the ‘Start-stop’ state.

6.3.5.3 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 a Pre-established Session is established and it is used for a PoC Session.

In this state the PoC Server may receive RTP Media packets and TBCP messages.

6.3.5.3.1 Receive TBCP message (R: TBCP message)

Upon receiving a TBCP message the PoC Server:

45. SHALL forward the TBCP message between the PoC Client and the PoC Server performing the Controlling PoC Function; and,

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

6.3.5.3.2 Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets the PoC Server:

47. SHALL forward the RTP Media packets between the PoC Client and the PoC Server performing the Controlling PoC Function; and,

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

6.3.5.3.3 Receive PoC Session release indication from PoC Client (R: PoC Session release from PoC Client)

Upon receiving an indication that the PoC Session is released, but the Pre-established Session is kept alive the PoC Server:

49. SHALL send PoC Session release to the Controlling PoC Function as specified in [OMA-POC-CP] “SIP REFER BYE request from PoC Client – Pre-established Session case”;

50. SHALL release any User Plane resources associated with the PoC Session; and,

51. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.

6.3.5.3.4 Receive PoC Session release indication from Controlling PoC Function (R: PoC Session release from PoC Server)

Upon receiving an indication from the PoC Server performing the Controlling PoC Function that the PoC Session is released, the PoC Server:

1. SHALL send a TBCP Disconnect message to the PoC Client;

2. SHALL start the T16 (Disconnect message re-transmit) timer; and,

3. SHALL enter the ‘G: PoC Session Releasing’ state.

6.3.5.3.5 Receive Pre-established Session stopped indication from PoC Client (R: Pre-established Session stopped from PoC Client)

Upon receiving an indication from the PoC Client that the Pre-established Session is released, the PoC Server: 

1. SHALL stop sending RTP media packets and TBCP messages between the PoC Client and the PoC Server performing the Controlling PoC Function;

2. SHALL release any User Plane resources associated with the PoC and Pre-established Sessions; and,

3. SHALL enter the ‘Start-stop’ state.

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

Upon receiving a TBCP Talk Burst Acknowledgement message from the PoC Client, the PoC Server:

52. SHALL stop the T15 (Connect message re-transmit) timer; ,

53. SHALL check the reason code, and if it is not “Accepted” 
a. SHALL send TBCP Disconnect message to the PoC Client;
b. SHALL start the T16 (Disconnect message re-transmit) timer;
c. SHALL enter the ‘G: Releasing” state. Do not continue to the rest of the steps; 
54. SHALL remain in the ‘G: Pre-established session_In_use’ state.
6.3.5.3.7 T15 (Connect message re-transmit) timer fired

On expiry of T15 (Connect message re-transmit) timer, the PoC Server:

55. SHALL send a TBCP Connect message to the PoC Client.

The TBCP Connect message:

a. SHALL include the CNAME to identify the PoC Session Identifier;

b. SHALL include the CNAME to identify the PoC Client initiating the PoC Session, if privacy was not requested;

c. MAY include the NAME to identify the nick name of the PoC Client initiating the PoC Session;

d. SHALL include the CNAME of the PoC Group Identity, if this is a Pre-arranged or Chat PoC Group Session; and,

e. MAY include the NAME to identify the PoC Group Name, if this is a Pre-arranged or Chat PoC Group Session.

56. SHALL restart the T15 (Connect message re-transmit) timer; and,

57. SHALL remain in the ‘G: Pre-established Session_In_use’ state.

6.3.5.3.8 T15 timer fired N times

On the N: th firing of timer T15 (Connect message re-transmit), the PoC Server:

58. SHALL send a PoC Session release to the Controlling PoC Function as specified in [OMA-POC-CP] “SIP REFER BYE request from PoC Client – Pre-established Session case”.

59. SHALL release User Plane resources; and,

60. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.

6.3.5.4 State ‘G: PoC Session Releasing’

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

The T16 (Disconnect message re-transmit) timer is running in this state.

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

Upon receiving a TBCP Talk Burst Acknowledgement message from the PoC Client, the PoC Server:

1. SHALL stop the T16 (Disconnect message re-transmit) timer;

2. SHALL stop T15 (Connect message re-transmit), if running;
3. SHALL release any User Plane resources associated with the PoC Session; and,

4. SHALL enter the ‘G: Pre-established session_Not_in_use’ state.

6.3.5.4.2 T16 (Disconnect message re-transmit) timer fired

On expiry of T16 (Talk Burst Disconnect message re-transmit) timer, the PoC Server:

1. SHALL send a TBCP Disconnect message to the PoC Client;

2. SHALL restart the T16 (Disconnect message re-transmit) timer; and,

3. SHALL remain in the ‘G: PoC Session Releasing’ state.

6.3.5.4.3 T16 timer fired N times

On the N: th firing of timer T16 (Disconnect message re-transmit), the PoC Server:

1. SHALL stop the T16 (Disconnect 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.

No more changes proposed.
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