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1 Reason for Contribution

The introduction of the TB Ack for the taken message changes the PoC Client TBC state machine and procedures slightly. 
2 Summary of Contribution

Changes to reflect the introduction of TB Ack .

3 Detailed Proposal

6.2 Procedures at the PoC Client

6.2.1 PoC Session control state diagram – Basic

The PoC Client SHALL support the state diagram and the state transitions described in this section. Figure 3 shows the state diagram for basic 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’) 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 1: PoC Client state transition diagram for basic operation.

State details are explained in the following sections.

6.2.1.1 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 media or is not waiting for a TBCP message response.  

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

6.2.1.1.1 Receive Talk Burst Idle (R: TB_Idle)

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

1. SHOULD provide Talk Burst Idle notification to PoC user, if it has not done so

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

6.2.1.1.2 Receive Talk Burst Taken (R: TB_Taken)

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

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

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

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

6.2.1.1.3 Send Talk Burst Acknowledgement (S: TB_Ack)

On receipt of a Talk Burst Taken message requesting an acknowledgement reply:

1. SHALL send the Talk Burst Request message toward the PoC Server

6.2.1.1.4 Receive RTP media (R: Media)

On receipt of RTP media 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 restart/start the optional timer T13 (end of RTP media).

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

6.2.1.1.5 Send Talk Burst Request (S: TB_Request)

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

2. SHALL send the Talk Burst Request message toward the PoC Server

The Talk Burst Request message SHALL include:

a. The SSRC of the PoC Client.

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

4. SHALL enter the ‘U: pending TB_Request’ state.
6.2.1.2 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  Talk Burst Request message. 

In this state the PoC Client may receive media or Talk Burst Control messages.
6.2.1.2.1 Receive Talk Burst Granted (R: TB_Granted)

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

1. SHALL  provide Talk Burst Granted notification to the PoC user

2. SHOULD stop timer T11 (Talk Burst Request)

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

6.2.1.2.2 Receive Talk Burst Taken (R: TB_Taken)

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

1. SHALL  provide Talk Burst Taken notification to the PoC user

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

3. SHOULD stop timer T11 (Talk Burst Request)

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

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

6.2.1.2.3 Send Talk Burst Acknowledgement (S: TB_Ack)

On receipt of a Talk Burst Taken message requesting an acknowledgement reply:
1. SHALL send the Talk Burst Request message toward the PoC Server
6.2.1.2.4 Receive Talk Burst Deny (R: TB_Deny)

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

1. SHALL  provide Talk Burst Deny notification to PoC user

2. SHOULD display the Talk Burst Deny reason, if it is included in the message

3. SHOULD stop timer T11 (Talk Burst Request)

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

6.2.1.2.5 T11 (Talk Burst Request) timer fired

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

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

The Talk Burst Request message SHALL include:

a. The SSRC of the PoC Client.

2. SHALL restart timer T11 (Talk Burst Request)

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

6.2.1.2.6 T11 timer fired N times

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

1. SHOULD provide a Talk Burst Request timeout notification to the PoC user

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

6.2.1.2.7 Receive RTP media (R: Media)

On receipt of RTP media 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 stop timer T11 (Talk Burst Request)

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

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

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

6.2.1.3.1 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

The RTP media packet SHALL include:

a. The SSRC of the PoC client

b. Other media and payload attributes as defined in RFC3550 

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

6.2.1.3.2 Send Talk Burst Release (S: TB_Release)

On receipt of a PTT button release from the PoC user, the PoC Client:

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

The Talk Burst Release message SHALL include:

a. The SSRC of the PoC Client

b. The sequence number of the last RTP media packet that was sent

2. SHALL start timer T10 (Talk Burst Release)

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

6.2.1.3.3 Receive Talk Burst Revoke (R: TB_Revoke)

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

1. SHALL inform the PoC user that permission to send a talk burst is being revoked

2. SHOULD inform the PoC user of the reason code contained in the Talk Burst Revoke message

3. MAY inform the PoC user of the retry after time, if a retry after time is contained in the Talk Burst Revoke message.

4. SHOULD start the optional timer T12 (PoC Client retry-after), if a retry after time is contained in the Talk Burst Revoke message.
5. SHALL enter the ‘U: pending TB_Revoke’ state.
6.2.1.4 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 Talk Burst Release message.

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

6.2.1.4.1 T10 (Talk Burst Release) fired

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

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

The Talk Burst Release message SHALL include:

b. The SSRC of the PoC Client.

c. The sequence number of the last RTP media packet that was sent.

5. SHALL restart timer T10 (Talk Burst Release)

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

6.2.1.4.2 T10 timer fired N times

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

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

6.2.1.4.3 Receive Talk Burst Idle (R: TB_Idle)

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

1. SHALL  provide Talk Burst Idle notification to PoC user

2. SHALL stop timer T10 (Talk Burst Release)

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

6.2.1.4.4 Receive Talk Burst Taken (R: TB_Taken)

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

1. SHALL  provide Talk Burst Taken notification to PoC user

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

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

4. SHALL stop timer T10 (Talk Burst Release)

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

6.2.1.4.5 Send Talk Burst Acknowledgement (S: TB_Ack)

On receipt of a Talk Burst Taken message requesting an acknowledgement reply:

1. SHALL send the Talk Burst Request message toward the PoC Server 
6.2.1.4.6 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).

3. SHALL stop timer T10 (Talk Burst Release)

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

6.2.1.4.7 Receive Talk Burst Revoke (R: TB_Revoke)

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

1. SHOULD inform the PoC user that permission to send a talk burst is being revoked, if a retry after time is contained in the Talk Burst Revoke message.

2. SHOULD inform the PoC user of the reason code contained in the Talk Burst Revoke message, if a retry after time is contained in the Talk Burst Revoke message.

3. MAY inform the PoC user of the retry after time, if a retry after time is contained in the Talk Burst Revoke message.

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

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

6.2.1.5 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 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 Talk Burst Control messages.

6.2.1.5.1 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.

The RTP media packet SHALL include:

a. The SSRC of the PoC client; and,

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

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

6.2.1.5.2 Receive Talk Burst Idle (R: TB_Idle)

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

1. SHALL stop sending RTP media packets.

2. SHALL  provide Talk Burst Idle notification to PoC user.

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

6.2.1.5.3 Receive Talk Burst Taken (R: TB_Taken)

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

1. SHALL stop sending RTP media packets.

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

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

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

6.2.1.5.4 Send Talk Burst Acknowledgement (S: TB_Ack)

On receipt of a Talk Burst Taken message requesting an acknowledgement reply:

1. SHALL send the Talk Burst Request message toward the PoC Server

6.2.1.5.5 Receive RTP media (R: Media)

On receipt of RTP media packets the PoC Client:

1. SHALL stop sending RTP media packets.

2. 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.

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

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

6.2.1.5.6 Send Talk Burst Release (S: TB_Release)

On receipt of a PTT button release from the PoC user, the PoC Client:

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

The Talk Burst Release message SHALL include:

a. The SSRC of the PoC Client; and,

b. The sequence number of the last RTP media packet that was sent.

2. SHALL start timer T10 (Talk Burst Release).

SHALL enter the ‘U: pending TB_Release state.
6.4.1 
PoC Server state transition diagram for general talk burst operation

Figure 2 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 2: 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.
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5 Recommendation

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