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1 Reason for Contribution

To improve the start to speak latency time for the PoC User, a concept of pre-granted permission to send talk burst may be introduced.

The pre-granted permission is signalled from the PoC Server to the PoC Client during the idle-state of the PoC communication. Basically, the Talk Burst Idle message is replaced with a Talk Burst Pre-Granted message that is sent to one or more PoC Clients in the PoC Session. 

The PoC Client(s) having the pre-granted permission to talk can give the permission to talk immediately after the user presses push-to-talk button without any signalling to the PoC Server.

When the PoC server receives media from the PoC client having pre-granted permission to talk shall signal (using the TBC Taken message) to the other participants in the PoC session that this particular user has now permission to talk and also sends media.

The OMA POC UP specification only describes the procedures, messages, negotiation method and example flows needed to support the Pre-Granted permission to send talk burst feature. How the Pre-Granted permission to send talk burst feature is used in the PoC Server is up to implementation but below a few examples is given.  

1. The use of the pre-granted permission to send talk burst method may be used to optimize the start to speak delay in 1-to-1 calls using knowledge of the typical communication pattern used in 1-to-1 calls. In the 1-to-1 calls there is usually a communication pattern that first one of the users talks and then the other user responses and the communication continues following that pattern. By always giving the listening PoC User the next pre-granted permission to send a talk burst, the communication delay may be optimized.

2. The pre-granted permission to send talk burst may be sent to both users in the 1-to-1 call and thus disabling the need to request the permission to speak if a more walkie-talkie like experience is sought after. 

3. In a group scenario the pre-granted permission to send talk burst may always be given to a PoC User with pre-empted prioritization.

2 Summary of Contribution

The state machines and procedures needed to support the pre-granted permission to send talk burst feature.

3 Detailed Proposal

6.4.6 PoC Session control state diagram – Pre-Granted permission to send talk burst

If the PoC Client and PoC Server negotiate support of pre-granted permission to send a talk burst for the session, the PoC Client SHALL support the state diagram and the state transitions described in this sub-clause.

Figure X shows the state diagram.
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NOTE 1:
T10 is the TBCP Talk Burst Release timer and T11 is the TBCP Talk Burst Request timer.

NOTE 2:
The 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 added state and state transitions compared to the PoC Session control state diagram for Basic operation are shown in Figure X using bold text and thicker lines.
Figure X: PoC Client state transition diagram including the Pre-Granted permission to send talk burst feature.

The states and the state transitions in the PoC Client state transition diagram including the Pre-Granted permission to send talk burst feature are the same as the states and the state transitions in for the PoC Session control state diagram for Basic operation (see sub clause 6.2.4 “PoC Session control state diagram – Basic”) with the difference of one added state and a number of state transitions. Therefore, only the added state and state transitions are explained on the following sub-clauses:

6.4.6.1 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.

6.4.6.1.1 Receive TBCP Talk Burst Pre-Granted message (R: TB_Pre-Granted)

On receipt of the TBCP Pre-Granted message the PoC Client:

1. MAY provide TBCP Talk Burst Pre-Granted notification to PoC User; and,

2. SHALL enter the ‘U: pre-granted’ state

6.4.6.2 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.

6.4.6.2.1 Receive TBCP Talk Burst Pre-Granted message (R: TB_Pre-Granted)

On receipt of the TBCP Pre-Granted message the PoC Client:

3. MAY provide TBCP Talk Burst Pre-Granted notification to PoC User; and,

4. SHALL enter the ‘U: pre-granted’ state

6.4.6.3 State: ‘U: pre-granted’

The ‘U: pre-granted’ state is a stable state and the PoC Client uses this state when the PoC Client has been pre-granted the permission to send a talk burst but is not sending RTP media packets.

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

6.4.6.3.1 Send RTP media (S: Media)

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

1. SHALL create and send an RTP media packet toward the PoC Server.

2. The RTP media packet SHALL include:

a. The SSRC of the PoC Client; and,

b. Other media and payload attributes as defined in RFC3550. 

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

6.4.6.3.2 Receive TBCP Talk Burst Pre-Granted message (R: TB_Pre-Granted)

On receipt of the TBCP Pre-Granted message the PoC Client:

5. MAY provide TBCP Talk Burst Pre-Granted notification to PoC User, if it has not done so; and,

6. SHALL remain in the ‘U: pre-granted’ state

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

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

7. SHALL provide Talk Burst Idle notification to PoC User, if it has not done so; and,

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

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

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

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

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

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

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

6.4.6.3.5 Receive RTP media (R: Media)

On receipt of RTP media packets the PoC Client:

1. 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.

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

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

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

On receipt of the TBCP Talk Burst Revoke message (including reason code: 4) the PoC Client:

13. SHALL send a TBCP Talk Burst Release message;

14. MAY inform the PoC User that the pre-granted permission to send a talk burst is revoked; 
15. SHALL provide Talk Burst Idle notification to PoC User, if it has not done so; and,

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

6.4.7 PoC Server state transition diagram for general talk burst operation – Pre-Granted permission to send talk burst

If the PoC Client and PoC Server negotiate support of pre-granted permission to send a talk burst for the session, The PoC Server SHALL support the state diagram and the state transitions described in this sub-clause.

Figure X+1 shows the general talk burst operation states (G states) and the state transition diagram.


[image: image2.wmf]G: TB_Idle

G: TB_Taken

Timer T7 TB_

Idle fired

AND

S:TB_

Idle

R:TB_Release

(from 

permitted client

)

R:Media (from 

permitted client

) AND

S:Media (to all 

other clients

)

G: pending

TB_Release 

R:Last media packet AND

S:Last media

G: pending

TB_Revoke

Timer T2 

fired

S:TB_

Revoke

(to 

permitted client

)

R:Media AND

S:Media

R:TB_Release

(from 

permitted 

client

)

Start

-

stop

PoC

session 

established

Timer T4 

fired

AND

Terminating PoC

session

G: pre

-

granted

{R: Last media OR

Timer T3 

fired

}

R:TB_

Request

AND

S:TB_

Granted

(to 

permitted client

) AND 

S: TB_Taken

(to all 

other clients

)

R:Media (from 

pre

-

granted

client

) OR

R: TB_

Request 

OR

S: TB_Taken AND

R: TB_Ack

S: TB_

Revoke

AND

R: TB_Release 

(from last 

pre

-

granted client

) 

S:TB_

Pre

-

Granted

T7 

fired

AND

S:TB_

Pre

-

Granted 

AND

S: TB_Idle (to 

not pre

-

granted  

clients ) 

Timer T1 

fired

Timer T4 

fired

AND

Terminating 

PoC

session

R:Media AND

S:Media


Editor’s note: TB_ACK message is not yet considered in this document.

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’,).

NOTE 3: The added state and state transitions compared to the PoC Server state transition diagram for general talk burst operation are shown in Figure X+1 using bold text and thicker lines.
Figure X+1: PoC Server state transition diagram for general talk burst operation including the Pre-Granted permission to send talk burst feature.

The states and the state transitions in the PoC Server state transition diagram including the Pre-Granted permission to send talk burst feature are the same as the states and the state transitions in for the PoC Server state transition diagram for general talk burst operation (see sub clause 6.4.3 “PoC Server state transition diagram for general talk burst operation”) with the difference of one added state, one changed procedure when entering a state and a number of added state transitions. Therefore, only the added state, the changed procedure when entering a state and the added state transitions are explained in the following sub-clauses:

6.4.7.1 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.

6.4.7.1.1 Enter state ‘G: TB_Idle’

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

17. SHALL send;

a. a TBCP Talk Burst Idle message to the PoC Client(s) that not are given pre-granted permission to send a talk burst.

b. a TBCP Pre-Granted message to the PoC Client(s) that are given pre-granted permission to send a talk burst (thus triggering a state change to the G: pre-granted state).

18. SHALL start T7 (TB_Idle) timer;

19. SHALL start the T4 (Inactivity timer); and,
20. SHALL set the general state to ‘G: TB_Idle state’.
6.4.7.1.2 Send TBCP Talk Burst Pre-Granted message (S: TB_Pre-Granted)

When sending the TBCP Talk Burst Pre-Granted message(s), the PoC Server:

21. SHALL keep the T4 (Inactivity) timer running;

22. SHALL keep the T7 (TB_Idle) timer running; and,

23. SHALL enter the state ‘G: pre-granted state’ 

6.4.7.2 State ‘G: pre-granted’

The ‘G: pre-granted’ state is a stable state.  The PoC Server is in this state when PoC User currently has pre-granted permission to send a talk burst but is not sending any media.

The timer T4 (Inactivity) and the timer T7 (TB_Idle) may be running when the PoC Server is in this state.

6.4.7.2.1 T7 (TB_Idle) timer fired

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

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

25. SHALL send 

a. a TBCP Talk Burst Pre-Granted message to the pre-granted PoC Client(s) in the PoC Session; and,

b. a TBCP Talk Burst Idle message to the other PoC Client(s) in the PoC Session

26. SHALL remain in the ’G: pre-granted’ state.

6.4.7.2.2 T4 (Inactivity) timer fired

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

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

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

6.4.7.2.3 Receive RTP media packets (R: Media from pre-granted client)

On receipt of RTP media packets from a pre-granted PoC Client the PoC Server:

29. SHALL forward the received RTP media packets towards the other PoC Clients;

30. SHALL stop the T4 (Inactivity) timer; and,

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

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

33. SHALL enter the ‘G: TB_Taken state’ and perform the actions described in the sub-clause 6.4.3.3.1 “Enter the state ‘G: TB_Taken’” with the exception;

a. The PoC Server SHALL NOT send a TBCP Talk Burst Granted message to the PoC Client sending media.

6.4.7.2.4 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:

34. SHALL stop the T4 (Inactivity) timer; and,

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

36. MAY enter the ‘G: TB_Taken state’ and performing the actions described in the sub-clause 6.4.3.3.1 “Enter the state ‘G: TB_Taken”.

37. MAY send a TBCP Talk Burst Taken message that expects an acknowledgement reply to the pre-granted PoC Client(s) .
a.  The TBCP Talk Burst Taken message that expects an acknowledgement reply SHALL NOT be sent if the PoC Server has entered the ‘G: TB_Taken state’.

NOTE:
The procedures described in 3 and 4 are two possible implementation options. The procedure in 4 shall only be used if the procedure in 3 is not used and vice versa. The procedure in 4 shall be used in combination of the procedures in sub clause6.4.6.2.5  “Receive TBCP Talk Burst Acknowledgement message (R: TB_Ack)”

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

When receiving a TBCP Talk Burst Acknowledgement message from the last pre-granted PoC Client in the PoC Session indicating that the last pre-granted PoC Client is acknowledging the request to send a talk burst and acknowledge the removal of its pre-granted permission to send a talk burst so that no pre-granted PoC Clients remains in the PoC Session the PoC Server:

38. SHALL stop the T4 (Inactivity) timer; and,

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

40. SHALL enter the ‘G: TB_Taken state’ and performing the actions described in the sub-clause 6.4.3.3.1 “Enter the state ‘G: TB_Taken”.

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

When receiving a TBCP Talk Burst Release message from the last pre-granted PoC Client in the PoC Session indicating that the last pre-granted PoC Client is acknowledging the revoke of the pre-granted permission to send a talk burst so that no pre-granted PoC Clients remains in the PoC Session the PoC Server:

41. SHALL keep the T4 (Inactivity) timer running;

42. SHALL keep the T7 (TB_Idle) timer running; and,

43. SHALL enter the state ‘G: TB_Idle  state’.

6.4.8 PoC Server state transition diagram for talk burst operation to the PoC Client - Pre-Granted permission to send talk burst 

If the PoC Client and PoC Server negotiate support of pre-granted permission to send a talk burst for the session, then the PoC Server SHALL support the state diagram and the state transitions described in this section.

Figure X+2 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’).

NOTE 3: The added state and state transitions compared to the PoC Server state transition diagram for basic talk burst operation to the PoC Client are shown in Figure X+2 using bold text and thicker lines.

Figure X+2: PoC Server state transition diagram for talk burst operation to the PoC Client including the Pre-Granted permission to send talk burst feature.

The states and the state transitions in the PoC Server state transition diagram for talk burst operation to the PoC Client including the Pre-Granted permission to send talk burst feature are the same as the states and the state transitions in for the PoC Server state transition diagram for basic talk burst operation to the PoC Client (see sub clause 6.4.4 “PoC Server state transition diagram for basic talk burst operation to the PoC Client”) with the difference of one added state and a number of added state transitions. Therefore, only the added state and the added state transitions are explained in the following sub-clauses:

6.4.8.1 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.  

6.4.8.1.1 Send TBCP Talk Burst Pre-Granted message (S: TB_Pre-Granted)

When the PoC Server decides to send of a TBCP Talk Burst Pre-Granted message to the associated PoC Client, the PoC Server:

44. SHALL perform the actions described in the sub-clause 6.4.7.2.1 “Enter the ’U: pre-granted’ state”
6.4.8.2 State U: pre-granted

The ‘State U: pre-granted’ state is a stable state and the PoC Server uses this state when the associated PoC Client is given a pre-granted permission to send a talk burst and the associated PoC Client is not sending any media.  

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

When entering this state the PoC Server:

45. SHALL set the state to ’U: pre-granted’.

6.4.8.2.2 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

46. SHALL perform the actions described in the sub-clause 6.4.4.3.1 “Enter the ‘U: not permitted and TB_Taken’ state”.
6.4.8.2.3 Send TBCP Talk Burst Revoke message (S: TB_Revoke)

When the PoC Server decides to revoke the pre-granted permission to send a talk burst a TBCP Talk Burst Revoke message using reason code 4 is sent to the associated PoC Client and the PoC Server:

47. SHALL perform the actions described in the sub-clause 6.4.7.5.1 “Enter the ‘U: pending TB_Revoke’ state”.
6.4.8.2.4 Receive RTP media packets (R: Media)

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

48. SHALL forward the RTP media packets to the other PoC Clients in the PoC Session.
49. SHALL perform the actions described in the sub-clause 6.4.4.4.1 “Enter the ‘U: permitted’ state”.
6.4.8.3 State U: waiting TB_Revoke

If the associated PoC Client pre-granted permission to send talk burst is revoked using a TBCP Talk Burst Revoke message containing reason code 4, the timer value of Timer T9 SHALL be zero. Therefore, immediately after entering the ‘U: waiting TB_Revoke’ state, the T9 (Retry-after) timer fires (see sub clause 6.4.4.6.3 “T9 (Retry-after) timer fired”).
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

It is recommended that the content in Section 3 shall be included in the OMA PoC UP
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and TB_Idle

U:permitted

R:TB_Request AND 

S:TB_Granted

R:Media AND

S:Media (to all other clients)

R:TB_Release

AND S:TB_Idle

T2 fired AND 

S:TB_Revoke

U:not permitted

and TB_Taken

R:TB_Release AND

S:TB_Taken 

OR

R:TB_Request AND S:TB_Deny

T1 fired OR

R:TB_Release

U:waiting

TB_Revoke

T9 fired AND

S:TB_Taken

T9 fired AND

S:TB_Idle

R:TB_Request AND

S:TB_Deny

Permission state change

R:Media AND S:TB_Revoke

R:Media AND S:TB_Revoke

U:not permitted

but sends media

T8 fired AND 

S:TB_Revoke

R:TB_Release AND

S:TB_Taken

T8 fired AND S: TB_Revoke

R:TB_Release

AND S:TB_Idle

T3 fired OR R:TB_Release

R:Media AND

S:Media (to all other clients)

U:pending

TB_Revoke

Start-stop state

SIP session initiated AND 

S:TB_Granted

SIP session initiated AND

S:TB_Taken or S:TB_Deny

SIP session initiated AND

S:TB_Idle

U:pre-granted

Permission state change

(S:TB_Taken)

R:Media

S:TB_Pre-Granted

S: TB_Revoke
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U: has

no permission

U: pending

TB_Request

U: has

permission

U: pending

TB_Release

R:TB_Granted 

S:Media

S:TB_Release

R:TB_Deny OR

R:TB_Taken OR

R:Media

Timer T11 fired N times

R:TB_Idle OR

R:TB_Taken OR

R:Media

Timer T11 

fired

Timer T10

fired

R:TB_Idle OR

R:TB_Taken OR

R:Media

Timer T10 fired N times

U: pending

TB_Revoke

S:TB_Release

R:TB_Revoke

R:TB_Revoke

S:TB_Request

R:TB_Idle OR

R:TB_Taken OR

R:Media

S:Media

Start-stop state

PoC session initialization

- terminating PoC user

PoC session initialization

- originating PoC user

U: pre-granted

R:TB_Pre-Granted

R:TB_Pre-Granted

R:TB_Revoke OR

R:TB_Taken OR

R:TB_Idle OR

R: Media

S:Media

R:TB_Pre-Granted








