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1 Reason for Change

Justification

Changes necessary to implement QoE Profiles in the User Plane when the PoC Server is traffic congested.

Scope of change

Adding congestion scenarios to the User Plane to support QoE Profiles.

Impacted subclauses

6.4.4, 6.4.4.2.2, 6.4.4.3.8 (new subclause), 6.5.4, 6.5.8, 7.7.2 and 7.7.3. 
Consequence if not accepted

No way to reduce traffic when the media packets of higher level QoE Profile PoC Sessions experience unacceptable latencies due to congestion. 

R01: Adds two editor notes per the group discussion
2 Impact on Backward Compatibility

None identified.

3 Impact on Other Specifications

None identified.

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

Adopt

6 Detailed Change Proposal

Change 1:  Modification in state machine for PoC Server general Media Burst Operation

6.4.4 PoC Server state transition diagram for general Media Burst operation

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

Figure 1 "PoC Server state transition diagram for general Media Burst operation" shows the general Media Burst operation states (G states) and the state transition diagram.
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NOTE:
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 'Media Burst Idle' timer.

Figure 1: PoC Server state transition diagram for general Media Burst operation.

Contributors Note:  The red parts added in the figure.

THIS NOTE SHALL BE REMOVED BEFORE ADOPTING THIS CR INTO SPEC !

The PoC Server SHALL keep one instance of the general Media Burst operation state machine per PoC Session.

State details are explained in the following subclauses.

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

Change 2:  Modification in state ‘G: MB_Idle’

6.4.4.1 State 'G: MB_Idle'

The 'G: MB_Idle' state is a stable state. The PoC Server is in this state when no PoC User currently has permission to send a Media Burst.

The timer T4 (Inactivity) and the timer T7 (MB_Idle) can 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.

6.4.4.1.1 Enter state 'G: MB_Idle'

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

1. SHALL send the MBCP Media Burst Idle message to all PoC Clients unless otherwise specified in the User specific state machine 6.4.5 'PoC Server state transition diagram for basic Media Burst operation to the PoC Client';

2. SHALL start T7 (MB_Idle) timer;

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

4. SHALL set the general state to 'G: MB_Idle' state.

6.4.4.1.2 Receive MBCP Media Burst Request message (R: MB_Request)

Upon receiving a MBCP Media Burst Request message (from a PoC Client that is permitted to make a request) and

1. if the Media Burst is not granted the PoC Server:

a. SHALL send MBCP Media Burst Deny message,

The MBCP Media Burst Deny message 

i. SHALL include in the reason code field:

1. 2, if PoC Server is not able to grant the Media Burst due to an internal error; 

2. 3, if the requesting PoC User is the only Participant in the PoC Session; 

3. 4, if the retry-after timer is still running; or,

4. 5, if the requesting PoC User has only listen only privilege. 

5. 6, if the PoC Server is denying the Media Burst due to congestion, as defined in subclause 7.7 "Media Transfer". 
ii. MAY include in the Reason phrase field:

1.  "Internal PoC Server error", if PoC Server is not able to grant the Media Burst due to an internal error; 

2. "Only one Participant in the PoC Session", if the requesting PoC User is the only Participant in the PoC Session; 

3. "Retry-after timer has not expired", if the retry-after timer is still running; or,

4. "Listen only", if the requesting PoC User has only listen only privilege. 

5. “No resources available”, if PoC Server is denying the Media Burst due to congestion, as defined in subclause 7.7 "Media Transfer". 
2. if the Media Burst is granted the PoC Server:

a. SHALL stop the T4 (Inactivity) timer;

b. SHALL stop the T7 (MB_Idle) timer; 

c. SHALL store the SSRC of PoC Client requesting a permission to send a Media Burst until the end of the Media Burst associated to that Media Burst Request; and,

d. SHALL perform the actions specified in the subclause 6.4.4.3.1 "Enter the state 'G: MB_Taken'".

NOTE:
An initial SIP INVITE request in an On-demand Session or a SIP REFER request in a Pre-established Session is interpreted as a Media Burst request.

Change 3:  Modification in state ‘G: MB_Taken’

6.4.4.2 State 'G: MB_Taken'

The 'G: MB_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 Media Burst.

The timer T1 (End of RTP) and the timer T2 (Stop talking) can be running when the PoC Server is in this state.

6.4.4.2.1 Enter the state 'G: MB_Taken'

When entering this state the PoC Server:

1. SHALL send a MBCP Media Burst Granted message to the requesting PoC Client;

The MBCP Media Burst Granted message:

a. MAY include notification of the number of Participants in the PoC Session; 
b. SHOULD include Alert Margin for Advanced Revocation Alert; and,
c. SHALL include information about the stop talking timer;

2. SHALL send MBCP Media Burst Taken message to all other PoC Clients;

MBCP Media Burst Taken message:

a. SHALL include the identity of the PoC User that has been given permission to send a Media Burst as specified in subclause 8.2 "Talker Identification";
b. SHALL include the SSRC of the PoC Client granted a permission to send a Media Burst, if known by the PoC Server, or alternatively;

c. SHALL have the SSRC of the PoC Client granted a permission to send a Media Burst field all 32 bits set to '1';
d. SHALL include Privacy as specified in the subclause 6.1.2.1 "MBCP specific fields", if privacy requested;
e. MAY include notification of the number of Participants in the PoC Session and,
f. MAY include Anonymous identity as specified in subclause 6.1.2.1 "MBCP specific fields", if privacy requested.
3. SHALL start the timer T1 (end of RTP Media timer); and,

4. SHALL set the general state to 'G: MB_Taken' state.

6.4.4.2.2 T1 (End of RTP Media) timer fired

On expiry of the T1 (End of RTP Media) timer the PoC Server:

1. SHALL stop the T2 (Stop talking) timer; if the timer is running; and,

2. SHALL perform the actions specified in the subclause 6.4.4.2.1 "Enter the 'G: MB_Idle state'".

6.4.4.2.3 T2 (Stop talking) timer fired

On expiry of the T2 (Stop talking) timer the PoC Server:

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

2. SHALL set the reason code to 'Media Burst too long' and,

3. SHALL perform the actions specified in the subclause 6.4.4.5.1 "Enter the 'G: pending MB_Revoke' state".

6.4.4.2.4 Receive RTP Media packets (R: Media from permitted client)

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

1. SHALL start the T2 (Stop talking) timer if not already running; 

2. SHALL forward the received RTP Media packets towards either

a. all other PoC Clients that are not on hold, if the PoC Session is not a 1-many-1 Session;

or,

b. all Ordinary Participants that are not on hold, if the PoC Session is a 1-many-1 Session and the Media packets are the Distinguished Participant talking;

or,

c. the Distinguished Participant, if the PoC Session is a 1-many-1 Session, the Media packets are an Ordinary Participant talking, and the Distinguished Participant is not on hold;

3. SHALL restart the T1 (End of RTP Media) timer; and,

4. SHALL remain in the 'G: MB_Taken' state.

6.4.4.2.5 Receive MBCP Media Burst Release message (R: MB_Release)

Upon receiving a MBCP Media Burst Release message and,

1. if the sequence number is not marked as invalid and last RTP Media packet is not received, then the PoC Server:

a. SHALL store the sequence number of the last RTP Media packet indicated in the message; and,

b. SHALL perform the actions specified in subclause 6.4.4.4.1"Enter the state 'G: pending MB_Release'".

2. or, if the sequence number is not marked as invalid and last RTP Media packet is already received, then the PoC Server:

a. SHALL stop the T2 (Stop talking) timer, if the timer is running; and

b. SHALL perform the actions specified in the subclause 6.4.4.2.1 "Enter the 'G: MB_Idle state'.

3. or, if the sequence number is marked as invalid, then the PoC Server:

a. SHALL stop the T2 (Stop talking) timer; if the timer is running;

b. SHALL perform the actions specified in the subclause 6.4.4.2.1 "Enter the 'G: MB_Idle state'"; and,

4. if ‘queuing’ had been used at PoC Session initiation ,the PoC Server:
a. SHOULD send a MBCP Media Burst Request Queue Status Response message to give the updated status to one or more PoC Clients whose queue positions have been changed when these PoC Clients queried the queue status.
6.4.4.2.6 Receive MBCP Media Burst Request message with pre-emptive priority (R: MB_Request (pre-emptive))

If the optional MBCP feature "priority" has been negotiated, on receipt of a MBCP Media Burst Request message with the optional parameter, Media Burst request priority, set to pre-emptive priority, and if the Media Burst request priority for the PoC Client with permission to send a Media 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 MB_Revoke reason code field to 'Media Burst Preempted'

3. SHALL perform the actions described in the subclause 6.4.4.5.1 "Enter the 'G: pending MB_Revoke' state"; and,

4. SHOULD send a MBCP Media Burst Request Queue Status Response message to give the updated status to one or more PoC Clients whose queue positions have been changed, when these PoC Clients queried the queue statue, if ‘queuing’ had been used at PoC Session initiation.
NOTE: 
If the Media Burst request priority for the PoC Client with permission to send a Media Burst is set to pre-emptive priority, the PoC Server performs the actions as specified in subclause 6.4.5.2.3 "Receive MBCP Media Burst Request message (R: MB_Request)".

6.4.4.2.7 Receive MBCP Media Burst Request message from permitted PoC Client (R: MB_Request)

Upon receiving a MBCP Media Burst Request message from the PoC Client that has been granted permission to send a Media Burst the PoC Server:

1. SHALL send a MBCP Media Burst Granted message to the previously granted PoC Client;

The MBCP Media Burst Granted message:

a. MAY include notification of the number of Participants in the PoC Session; 
b. SHOULD include Alert Margin for Advanced Revocation Alert; and,
c. SHALL include information about the stop talking timer, which MAY be reduced by the PoC Server;

2. SHALL remain in the 'G: MB_Taken' state.

6.4.4.2.8  Congestion exists
If congestion detected, as defined in subclause 7.7 "Media Transfer", the PoC Server:
NOTE: Congestion detection is optional.
1. SHALL stop the T1 (End of RTP Media) timer;

2. SHALL set the reason code to 'No resources available' and,
3. SHALL perform the actions described in the subclause 6.4.4.5.1 "Enter the 'G: pending MB_Revoke' state"; and,

4. SHALL send a MBCP Media Burst Request Queue Status Response message to give the updated status to one or more PoC Clients whose queue positions have been changed, when these PoC Clients queried the queue statue, if ‘queuing’ had been used at PoC Session initiation.
Change 4:  Modification in media transfer

6.5.4 MBCP Media Burst Deny message

The MBCP Media Burst Deny message is sent as an action from the PoC Server performing the Controlling PoC Function to the requesting PoC Client to inform it that permission to send a Media Burst was rejected.

Table 1 "MBCP Media Burst Deny message" shows the content of the message.

Table 1: MBCP Media Burst Deny message.

0                   1                   2                   3

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 0 0 1 1|   PT=APP=204  |            length             |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  SSRC of PoC Server performing the Controlling PoC Function   |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  reason code  |    length     |         reason phrase         |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+                               :

:                                                               :

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field SHALL be used for the MBCP Media Burst Deny message: 00011.

Application-dependent data for the MBCP Media Burst Deny message includes a reason in the reason code field and possibly followed by a text-string in the reason phrase field describing why the request was rejected. Therefore the length of the packet will vary depending on the size of the application dependent field.

SSRC

The SSRC field SHALL carry the SSRC of the PoC Server performing the Controlling PoC Function.

Reason code and reason phrase

The first 8 bits in the application-dependent data field is used for the reason code field.

The length field gives the length of the reason phrase field in bytes. If the length field is set to 0, there is no reason in the reason phrase field. The reason phrase field can contain a text string with additional information. The text string SHALL use the same encoding as the text strings in the SDES item CNAME as specified in Error! Reference source not found..

The coding of reason code is specified in subclause 6.5.4.1 "Reason codes".
6.4.4.3 Reason codes

6.4.4.3.1 Another PoC User has permission

Indicates that another PoC User has permission to send a Media Burst.

The value of the reason code field SHALL be: 1.

6.4.4.3.2 Internal PoC Server Function error

Indicates that the PoC Server performing the Controlling PoC Function cannot grant the Media Burst request due to an internal error.

The value of the reason code field SHALL be: 2.

6.4.4.3.3 Only one Participant in the PoC Session 

Indicates that the PoC Server performing the Controlling PoC Function cannot grant the talk request, because the requesting party is the only Participant in the PoC Session.

The value of the reason code field SHALL be: 3.

6.4.4.3.4 Retry-after timer has not expired

Indicates that the PoC Server performing the Controlling PoC Function cannot grant the talk request, because timer T9 (Retry-after) has not expired after permission to send a Media Burst has been revoked.

The value of the reason code field SHALL be: 4.

6.4.4.3.5 Listen only

Indicates that the PoC Server performing the Controlling PoC Function cannot grant the talk request, because the requesting party only has listen only privilege.

The value of the reason code field SHALL be: 5.
6.4.4.3.6 No resources available
Indicates that the PoC Server performing the Controlling PoC Function cannot grant the talk request due to congestion.

The value of the reason code field SHALL be: 6.

6.5.8 MBCP Media Burst Revoke message

The MBCP Media Burst Revoke message is sent from the PoC Server performing the Controlling PoC Function to the PoC Client with permission to send a Media Burst to inform it stop sending a Media Burst.

Table 2 "MBCP Media Burst Revoke message" shows the content of the message.

Table 2: MBCP Media Burst Revoke message.

 0                   1                   2                   3   

 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|V=2|P|0 0 1 1 0|   PT=APP=204  |          length               |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|  SSRC of PoC Server performing the Controlling PoC Function   |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|                          name=PoC1                            |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|           reason code         |    additional information     |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

The following bit pattern in the subtype field SHALL be used for the MBCP Media Burst Revoke message: 00110.

SSRC

The SSRC field SHALL carry the SSRC of the PoC Server performing the Controlling PoC Function.

Reason code and additional information
The application-dependent data field SHALL carry a reason in the reason code field for why the PoC Server performing the Controlling PoC Function wants the PoC Client to stop sending a Media Burst. Also additional information can be carried in the additional information field, therefore the length of the packet can vary depending on the value of the reason code field.

The coding of reason code and additional information is specified in subclause 6.5.8.1 "Reason codes".
6.4.4.4 Reason codes

The first 16 bits in the application-dependent data field is used for the reason code field. Thereafter additional information is added. Depending on the value of the reason code field, the number of octets conveying additional information differs.

6.4.4.4.1 Only one PoC User

Indicates that the PoC Client is the only PoC Client in the Session.

The value of the reason code field SHALL be: 1.

No additional information SHALL be included. Hence, the first 16 bits in the additional information field SHALL be populated with zeros.

6.4.4.4.2 Media Burst too long

Indicates that the PoC User has talked too long, i.e. the stop-talking timer has expired. 

The value of the reason code field SHALL be: 2.

As additional information the additional information field carries a retry-after field where the 16 bits in the additional information field is an integer number giving the time in seconds when the PoC Client can request permission to send a Media Burst again. The timer length should be a few seconds longer than the timer value for the retry-after timer in the PoC Server performing the Controlling PoC Function.

NOTE 1:
T12 = T9 + ( (a few seconds) where [T3 – (average round trip time from PoC Client to Controlling PoC Function + average round trip time from Controlling PoC Function to PoC Client)] <= ( <=T3
Thus, a PoC Client that receives a MBCP Media Burst Revoke message with a retry-after field that is non-zero SHOULD NOT try to transmit anything before the time given in the retry-after field has expired. Therefore, a retry-after timer in the PoC Client is needed.

NOTE 2:
The retry-after timer functionality in the PoC Server performing the Controlling PoC Function and in the PoC Client is used to prevent a PoC User to immediately request permission to send a Media Burst after it has received a MBCP Media Burst Revoke message.

6.4.4.4.3 No permission to send a Media Burst

Indicates that the PoC Client does not have permission to send a Media Burst even though the PoC Client is in the "has permission state" and transmits RTP Media packets.

Temporary loss of coverage for a PoC Client with permission to send a Media Burst can result in this case of different states in the PoC Client and the PoC Server performing the Controlling PoC Function. This happens when the loss of coverage is longer than the timer value of the T1 (End of RTP Media) timer".

The value of the reason code field SHALL be: 3.

No additional information SHALL be included. Hence, the first 16 bits in the additional information field SHALL be populated with zeros.

6.4.4.4.4 Media Burst pre-empted

Indicates that the PoC Client's permission to send a Media Burst is being pre-empted.

The value of the reason code field SHALL be: 4.

No additional information SHALL be included. Hence, the first 16 bits in the additional information field SHALL be populated with zeros.

6.4.4.4.5 Media-floor occupied to long

Indicates that the PoC Client has occupied the Media-floor too long.

The PoC Client is expected to release the Media-floor using the MBCP Media Burst Release message.

The value of the reason code field SHALL be: 5.
6.4.4.4.6 No resources available

Indicates that the PoC Server performing the Controlling PoC Function cannot grant the talk request  due to congestion.

The value of the reason code field SHALL be: 6.

Change 5:  Modification in media transfer

7.7 Media transfer

7.7.1 Procedures at the PoC Client

The PoC Client SHALL transfer RTP Media as specified in subclause 7.2 "Media Parameter Negotiation" and according to rules and procedures specified in Error! Reference source not found..

7.7.2 Procedures at the PoC Server performing the Participating PoC Function

The PoC Server performing the Participating PoC Function SHALL transfer RTP Media according to rules and procedures specified in Error! Reference source not found..

In case of Simultaneous PoC Sessions the PoC Server SHALL discard RTP Media of the PoC Sessions not selected for transmitting to the PoC Client.
The PoC Server MAY discard Media packets of the PoC Session, if the PoC Server determines a state of congestion exists, when the Media packets of higher level QoE Profile PoC Sessions experience unacceptable latency.
Editor's note:  Thresholds of PoC Session priority that trigger congestion control actions need to be considered and included. 
Editor's note: PoC Session establishment requests associated with a PoC Session priority that is lower than the threshold are rejected during periods of congestion needs to be considered. 
7.7.3 Procedures at the PoC Server performing the Controlling PoC Function

The PoC Server performing the Controlling PoC Function SHALL transfer RTP Media according to rules and procedures specified in Error! Reference source not found..

PoC Server MAY also buffer the RTP Media as specified in the subclause 7.8.3 "Procedures at the PoC Server performing the Controlling PoC Function".
The PoC Server MAY discard Media packets of the PoC Session, if the PoC Server determines a state of congestion exists, when the Media packets of higher level QoE Profile PoC Sessions experience unacceptable latency.  If Media packets of the PoC Session are discarded due to congestion, the PoC Server MAY either perform the actions specified in subclause 6.4.4.3.8 "Congestion exists" or release the PoC Session.

Editor's note:  Thresholds of PoC Session priority that trigger congestion control actions need to be considered and included. 
Editor's note: PoC Session establishment requests associated with a PoC Session priority that is lower than the threshold are rejected during periods of congestion needs to be considered. 
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