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1 Reason for Change

Justification
We have experienced this: 

While the client is in GPRS access (without Dual Transfer Mode, meaning that the UE can not have PS and CS connection at the same time) and the PoC Client is in 'U: has permission' state.

The UE receives a CS call indication. As a result of that, as per GPRS spec, the UE moves to GPRS Suspended state.  Before UE moves to GPRS Suspended, as the client was in 'UE: has permission' state, it hanged in that state unless an end-user intervention. 

Even though there was media coming when the UE established the PS connection back (upon release of the CS call), the client did not change its state to 'UE: has no permission'.
Note that the existing UP state machine works as follows:

In the U: has permission state the PoC Client sends Media. If the PoC Server is not expecting this the PoC Server sends a Revoke, the Revoke message will take the PoC Client to the U: has no permission sooner or later. However, Media received during this time period will not be interpreted by the PoC Client (not all of them any way) and this means that the PoC User may miss some of the conversation.

If the PoC Client does not send any Media, the PoC Client will be hanging in this state forever.

To avoid all this issues receiving Media and TBCP Talk Burst Idle in the U: has permission state is introduced by this CR.
We need also discuss if all SHALLs in our proposed changes in chapter 6 below shall be replaced with SHOULDs in order to be backward compatible with earlier releases.
Clauses affected
Subclause 6.2.5 modified and 3 new subclauses added for the basic state machine.
Subclause 6.2.9 is modified for the queuing state machine. 

Note that some Void subclauses were included to guarantee forward compatibility with PoC 2.0. 
Summary of change
The possibility to receive TBCP Talk Burst Idle and RTP Media packets in the state 'U: has permission' introduced.
Since the above possibility was introduced and assuming that the PoC Client in the state 'U: has permission' has sent some Media packets the reception of the Talk Burst Revoke message in 'U: has no permission' state must be introduced.
Consequence if not approved
Bad user experience.

2 Impact on Backward Compatibility

No impact.
3 Impact on Other Specifications

If this CR is agreed it will require an update of OMA-TS-PoC_UserPlane-V2_0.
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 proposed changes shall be included in the next version of the UP.
6 Detailed Change Proposal

Change 1:  () 

6.2.5 PoC Session control state diagram – basic

The PoC Client SHALL support the state diagram and the state transitions specified in this subclause.

Figure 3 “PoC Client state transition diagram for basic operation” shows the state diagram.
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Contributor's comment (not to be included): Blue in the figure indicates new text, box and line.
NOTE:
T10 is the ‘Talk Burst Release’ timer and T11 is the ‘Talk Burst Request’ timer.

Figure 3: PoC Client state transition diagram for basic operation

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 PoC Session exists.

6.2.5.1.1 PoC Session initiated – originating PoC User

When a PoC Session is initiated as described in [OMA-POC-CP] “Using Pre-established session” or in [OMA-POC-CP] “Establishment of an On-demand Session” the originating PoC Client:

1. SHALL create an instance of the PoC User Talk Burst operation state machine; and,

2. if the originating PoC Client receives a TBCP message before it receives the SIP 200 “OK” response, the PoC Client SHALL store the TBCP message.

NOTE:
The originating PoC Client might receive a TBCP message before the SIP 200 “OK” response, because of processing delays of the SIP 200 “OK” in the SIP/IP Core. Regardless the order the PoC Client receives the SIP 200 “OK” response and the TBCP message, the PoC Client must wait for SIP 200 “OK” before moving out from the Start-Stop state.

3. if the value of the Session Type uri parameter received in the Contact header of the SIP 200 “OK” response is “chat” the PoC Client:

a. SHALL enter the ‘U: has no permission state.

4. if the value of the Session Type uri parameter received in the Contact header of SIP 200 “OK” response is different from “chat” the PoC Client, ,

a. for an On-demand Session if tb_granted parameter is either not received or received with the value 0 in the SIP 200 “OK” response as specified in [OMA-POC-CP] “Controlling PoC Function procedures”; the PoC Client:

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

ii.
in case that the PoC Client has received and stored a TBCP message before the reception of the SIP 200 “OK” response, the PoC Client SHALL act as if the TBCP message was received in the ‘‘U: pending TB_Request’ state,

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

or

b. for an On-demand Session if tb_granted parameter is received and set to 1 in the SIP 200 “OK” response as specified in [OMA-POC-CP] “Controlling PoC Function procedures“ the PoC Client:

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

or

c. for a Pre-established Session, when sending a SIP REFER request, the PoC Client:

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

When the PoC Client is rejoining an ongoing PoC Session as described in [OMA-PoC-CP] “PoC Client rejoining a PoC Session” the PoC Client:

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

6.2.5.1.2 PoC Session established – terminating PoC User

When a PoC Session is established the terminating PoC Client:

1. SHALL create an instance of the user Talk Burst operation state machine; and,

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

NOTE:
From a PoC Client perspective the PoC Session is established when the PoC Client sends the SIP 200 “OK” response.

6.2.5.2 State: ‘U: has no permission’

The ‘U: has no permission’ state is a stable state and the PoC Client uses this state when the PoC Client is not sending RTP Media packets or is not waiting for a TBCP message response.

In this state the PoC Client may receive RTP Media packets or TBCP Talk Burst Control messages.

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

Upon receiving TBCP Talk Burst Idle message the PoC Client:

6. MAY provide Talk Burst idle notification to the PoC User, if it has not done so;

7. SHALL stop the optional timer T13 (end of RTP Media), if it is running; and,

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

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

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

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

2. SHOULD perform the mapping between the SSRC of the PoC Client granted a permission to send a Talk Burst and the PoC Address and/or Nick Name, if they are included in the message;

3. SHALL provide a Talk Burst taken notification to the PoC User;

4. MAY display the PoC Address and Nick Name to the PoC User, if they are included in the message;

5. SHOULD start the optional timer T13 (end of RTP Media) for the Active PoC Session; and,

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

6.2.5.2.3 Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets the PoC Client:

1. SHALL render the media;

2. MAY display the PoC Address and/or Nick Name based on SSRC of the sending PoC Client, if mapping between those exists in PoC Client;

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

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

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

Upon receiving an indication from the PoC User to request permission to speak and if timer T12 (Retry after) is not running the PoC Client:

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

2. SHALL stop the optional timer T13 (end of RTP Media), if it is running;

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

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

6.2.5.2.5 T13 (end of RTP Media) timer fired

On firing of T13 (end of RTP Media) timer, the PoC Client:

1. MAY provide Talk Burst idle notification to the PoC User; and,

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

2. Receive TBCP Talk Burst Revoke message (R: TB_Revoke)
3. Upon receiving a TBCP Talk Burst Revoke message from the PoC Server, the PoC Client:

1. SHALL send a TBCP Talk Burst Release message;
The TBCP Talk Burst Release message:

a. SHALL set the sequence number ignore field to 1, because no RTP Media packets were sent.
2. SHALL remain in the ‘U: has no permission’ state.
6.2.5.3 State: ‘U: pending TB request’

The ‘U: pending TB_Request’ state is a transition state, and the PoC Client uses this state when the PoC Client is waiting for response to a TBCP Talk Burst Request message.

In this state the PoC Client may receive RTP Media packets or TBCP Talk Burst Control messages.

Timer T11 (Talk Burst Request) is running in this state.

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

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

1. SHALL provide Talk Burst granted notification to the PoC User if it has not already done so;

NOTE:
Providing the Talk Burst granted notification to the PoC User prior to receiving the TBCP Talk Burst Granted message is an implementation option.

2. MAY provide information about the stop talking timer to the PoC User;

3. MAY provide notification of the number of Participants, receiving Talk Bursts in the PoC Session, to the PoC User, if included in the message;

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

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

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

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

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

2. SHOULD perform the mapping between the SSRC of the PoC Client granted a permission to send a Talk Burst and the PoC Address and/or Nick Name, if they are included in the message;

3. SHALL provide a Talk Burst taken notification to the PoC User;

4. MAY display the PoC Address and Nick Name to the PoC User, if they are included in the message;

5. SHALL stop timer T11 (Talk Burst Request);

6. SHOULD start the optional timer T13 (end of RTP Media); and,

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

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

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

1. SHALL provide Talk Burst deny notification to the PoC User;

2. MAY display the Talk Burst deny reason to the PoC User, if it is included in the message;

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

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

6.2.5.3.4 T11 (Talk burst request) timer fired

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

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

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

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

6.2.5.3.5 T11 (Talk burst request) timer fired N times

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

1. MAY provide a Talk Burst request timeout notification to the PoC User; and,

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

6.2.5.3.6 Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets the PoC Client:

1. SHALL render the media;

2. MAY display the PoC Address and/or Nick Name based on SSRC of the sending PoC Client, if mapping between those exists in PoC Client;

3. SHALL stop timer T11 (Talk Burst Request);

4. SHOULD start the optional timer T13 (end of RTP Media); and,

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

6.2.5.3.7 Send TBCP Talk Burst Release message (S: TB_Release)

Upon receiving an indication from the PoC User to release permission to speak, the PoC Client:

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

The TBCP Talk Burst Release message:

a. SHALL set the sequence number ignore field to 1, because no RTP Media packets were sent.

2. SHALL start timer T10 (Talk Burst Release); and,

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

6.2.5.4 State: ‘U: has permission’

The ‘U: has permission’ state is a stable state and the PoC Client uses this state when the PoC Client is permitted to send RTP Media packet. In this state the PoC Client is sending RTP Media packets and may receive TBCP Talk Burst Control messages.

6.2.5.4.1 Send RTP Media packets (S: Media)

Upon receiving 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 packets and payload attributes as defined in [RFC3550].

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

6.2.5.4.2 Send TBCP Talk Burst Release message (S: TB_Release)

Upon receiving an indication from the PoC User to release permission to speak, the PoC Client:

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

The TBCP Talk Burst Release message:

a. SHOULD include the sequence number of the last RTP Media packet that was sent, if at least 1 RTP media packet was sent; and,

NOTE: 
The PoC Client is expected to provide the sequence number in all cases when the PoC Client knows the sequence number of the RTP Media packets.

b. SHALL set the sequence number ignore field to 1, if no RTP Media packets were sent or if the PoC Client is not capable of providing the correct sequence number.

2. SHALL start timer T10 (Talk Burst Release); and,

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

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

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

1. SHALL inform the PoC User that the permission to send a Talk Burst is being revoked;

2. MAY give information to the PoC User about the reason  for revoking the permission to send a Talk Burst received in the Reason code field;

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

4. SHALL stop receiving and encoding PoC User’s voice,

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

NOTE: 
The PoC Client does not take any action when T12 expires, but when T12 is running, the PoC Client does not send a TBCP Talk Burst Request message.

6. SHALL enter the ‘U: pending TB_Revoke’ state.

6.2.5.4.4 Void

6.2.5.4.5 Void
6.2.5.4.6 Receive TBCP Talk Burst Idle message (R: TB_Idle)
Upon receiving a TBCP Talk Burst Idle message from the PoC Server, the PoC Client:
1. SHALL stop receiving and encoding PoC User’s voice;

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

The TBCP Talk Burst Release message:

a. SHOULD include the sequence number of the last RTP Media packet that was sent, if at least 1 RTP media packet was sent; and,

NOTE: 
The PoC Client is expected to provide the sequence number in all cases when the PoC Client knows the sequence number of the RTP Media packets.

b. SHALL set the sequence number ignore field to 1, if no RTP Media packets were sent or if the PoC Client is not capable of providing the correct sequence number.

3. SHALL start timer T10 (Talk Burst Release); and,

4. SHALL enter the ‘U: has no permission’ state.
Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets from the PoC Server, the PoC Client:

1. SHALL stop receiving and encoding PoC User’s voice;

2. SHALL render the received Media;

3. MAY display the PoC Address and/or Nick Name based on SSRC of the sending PoC Client, if mapping between those exists in PoC Client;

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

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

6. SHALL enter the ‘U: has no permission’ state.
6.2.5.5 State: ‘U: pending TB Release’

The ‘U: pending TB_Release’ state is a transition state and the PoC Client uses this state when the PoC Client is waiting for response to a TBCP Talk Burst Release message.

In this state the PoC Client may receive TBCP Talk Burst Control messages and RTP Media packets.

Timer T10 (Talk burst release) is running in this state.

6.2.5.5.1 T10 (Talk burst release) timer fired

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

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

The TBCP Talk Burst Release message:

a. SHALL include the SSRC of the PoC Client;

b. SHALL include the sequence number of the last RTP Media packet that was sent, if at least 1 RTP Media packet was sent;

NOTE:
The PoC Client is expected to provide the sequence number in all cases when the PoC Client knows the sequence number of the RTP Media packets.

c. SHALL set the sequence number ignore field to 1, if no RTP Media packets were sent or if the PoC Client is not capable of providing the correct sequence number.

2. SHALL restart timer T10 (Talk Burst Release); and,

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

6.2.5.5.2 T10 (Talk burst release) timer fired N times

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

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

6.2.5.5.3 Receive TBCP Talk Burst Idle (R: TB_Idle)

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

4. SHALL provide Talk Burst idle notification to the PoC User;

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

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

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

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

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

2. SHOULD perform the mapping between the SSRC of the PoC Client granted a permission to send a Talk Burst and the PoC Address and/or Nick Name, if they are included in the message;

3. SHALL provide Talk Burst taken notification to the PoC User;

4. MAY display the PoC Address and Nick Name to the PoC User, if they are included in the message, or alternatively if the PoC Client has a mapping between SSRC of the PoC Client granted a permission to send a Talk Burst and the PoC Address and /or Nick Name;

5. SHOULD start the optional timer T13 (end of RTP Media);

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

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

6.2.5.5.5 Receive RTP Media packets (R: Media)

Upon receiving RTP Media packets the PoC Client:

1. SHALL render the media;

2. MAY display the PoC Address and/or Nick Name based on SSRC of the sending PoC Client, if mapping between those exists in PoC Client;

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

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

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

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

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

1. MAY give information to the PoC User that permission to send a Talk Burst is being revoked, if a retry after time is contained in the TBCP Talk Burst Revoke message;

2. MAY inform the PoC User of the reason contained in the Reason code field received in the TBCP Talk Burst Revoke message;

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

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

NOTE: 
The PoC Client does not take any action when T12 expires, but when T12 is running, the PoC Client SHALL not send a TBCP Talk Burst Request message.

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

6.2.9      PoC Session control state diagram – queuing

If the PoC Client and PoC Server negotiate support of queuing for the PoC Session, the PoC Client SHALL support the state diagram and the state transitions specified in this subclause.

Figure 7 “PoC Session control state diagram – queuing” shows the state diagram for queued operation. 
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Contributor's comment (not to be included): Blue in the figure indicates new text, box and line.
NOTE:
T10 is the ‘Talk Burst Release’ timer and T11 is the ‘Talk Burst Request’ timer.

Figure 7: PoC Session control state diagram – queuing

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.
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