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1 Reason for Change

This contribution proposes text that gives further details on the various user plane timers.  The structure for each timer is: timer definition; timer usage (gives the details on when the timer is started and stopped and what happens when the timer expires); value ranges (lists the bounds of the timer); dependencies (specifies any dependency in the value range between timers or other configurable settings); configurability (specifies how this is set)
2 Impact on Backward Compatibility

n/a
3 Impact on Other Specifications

n/a
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

Add the proposed text to section 9 of the user plane document.
6 Detailed Change Proposal

9. Timers

9.1 Timers in the Controlling PoC server

9.1.1 End of RTP media timer (T1)

9.1.1.1 Timer definition: 
The ‘end of RTP media timer’ (T1) is used to detect that RTP media is no longer flowing from the permitted PoC client.  When T1 expires, it shall be treated as if a talk burst complete was received.

9.1.1.2 Timer usage: 

T1 shall reside in the Controlling PoC server. 

T1 shall start when the Controlling PoC server transmits the talk burst confirm message to the PoC client that is given permission to send a talk burst. If the talk burst request message is re-transmitted from the PoC client that has permission to send a talk burst, a new talk burst confirm message shall be sent and then T1 shall be reset and started again. 

T1 shall be reset and started again every time a RTP packet from the PoC client that has permission to send a talk burst reaches the Controlling PoC server. 

When T1 expires it shall be concluded that the talk burst, which it was started for, has completed and that the state of the talk burst control in the Controlling PoC server can be set to no talk burst.

T1 is reset and stopped when the last RTP packet in the talk burst is received in the PoC server.

9.1.1.3 Value ranges:

A suitable timeout time for T1 may be in the interval of 3 to 5 seconds.  But the maximum value for T1 shall not be longer than 6 seconds.

9.1.1.4 Dependencies:

Editor’s note:
Any dependencies between timers etc. needs to be added.
9.1.1.5 Configurability:

The T1 value shall be configurable by the operator. 

9.1.2 Stop talking timer (T2)

9.1.2.1 Timer definition: 
The stop talking timer(T2) measures the length of a talk burst and  is used to limit the duration of a talk burst.  When T2 expires, a stop talk burst message shall be sent to the permitted PoC client.

9.1.2.2 Timer usage: 

T2 shall reside in the Controlling PoC server. It shall start when the Controlling PoC server detects the start of a talk burst and shall be reset when the Controlling PoC server detects the completion of  a talk burst. When T2 expires it shall be concluded that the PoC client that has permission to send a talk burst has talked too long and the Controlling PoC server shall transmit a stop talk burst message to the PoC client.

When T2 expires, the Controlling PoC server shall send a stop talk burst message but carry on sending the RTP media from the PoC client during a grace period (i.e. until the ‘stop talking grace timer’ has expired), and thereafter stop to transmit the RTP stream from the transmitting PoC client to the other PoC clients(s) in the PoC session. 

When T2 expires and the grace period has ended, the Controlling PoC server shall send a no talk burst message to the others PoC clients(s) in the PoC session, to signal that the talk burst has ended and that another PoC client can request the floor. 
9.1.2.3 Value ranges:

Editor’s note:
The stop talking timer values section needs to be added.
9.1.2.4 Dependencies:

Editor’s note:
Any dependencies between timers etc. needs to be added.
9.1.2.5 Configurability:

The T2 value should be configurable by the operator.  The T2 timer setting may be implemented in such way that it is different for different users (depending on the subscription).
9.1.3 Stop talking grace timer (T3)

9.1.3.1 Timer definition: 
The ‘stop talking grace timer’ (T3) allows the PoC client time to respond to a stop talk burst message before the PoC server stops forwarding media to the other PoC clients in the call.  When T3 expires, the PoC server shall move to the no talk burst state and send a no talk burst message to the other PoC clients in the PoC session.
9.1.3.2 Timer usage: 

T3 resides in the Controlling PoC server.

When the Controlling PoC server has sent a stop talk burst message to the PoC client that has permission to send a talk burst, the Controlling PoC server shall carry on sending the RTP media from the PoC client during a grace period. T3 shall be stopped when receiving a talk burst complete message from the PoC client.  When T3 has expired, the Controlling PoC server shall change its state to no talk burst and send a no talk burst message to all PoC clients in the PoC session.
9.1.3.3 Value ranges:

The typical value of T3 should be rather short in the range of 2-3 seconds.
9.1.3.4 Dependencies:

Editor’s note:
Any dependencies between timers etc. needs to be added.
9.1.3.5 Configurability:

The T3 value should be configurable by the operator.
9.1.4 Inactivity timer (T4)

9.1.4.1 Timer definition: 
The ‘inactivity timer’ (T4) is started when the PoC server goes to the no talk burst state.  If no talk burst request is received before T4 expires, the PoC session is torn down. 

9.1.4.2 Timer usage: 

T4 shall start when the Controlling PoC server decides that a talk burst is complete, e.g. when receiving a talk burst complete message or when the ‘end of RTP media’ timer expires. T4 shall stop and be reset when receiving a talk burst request message or RTP media.

If T4 expires, the Controlling PoC server shall terminate the PoC session.   

The value of the ‘inactivity timer’ shall be configurable by the operator.  

9.1.4.3 Value ranges: 
It may be different for different types of talk sessions (i.e. the on demand session type and the pre-established session type) or based on configuration of a particular talk group.  A typical value for T4 may be 30 seconds

9.1.4.4 Dependencies:

Editor’s note:
Any dependencies between timers etc. needs to be added.
9.1.4.5 Configurability:

The T4 value should be configurable by the operator.
9.1.5 Sender report timer (T5)

9.1.5.1 Timer definition: 
The ‘sender report timer’ (T5) is started when the PoC server goes to the no talk burst state.  If no sender report is received before T5 expires, then the PoC server assumes the SR from the previously permitted PoC client has been lost. 
9.1.5.2 Timer usage: 

T5 shall reside in the Controlling PoC server. 

T5 shall be started when the talk burst ends. T5 shall be stopped and reset when receiving a SR report from the PoC client that started T5. When T5 expires the Controlling PoC server shall conclude that the SR report it was started for is lost. The action taken by the Controlling PoC server when this timer expires is implementation specific. 

The value of the ‘sender report timer’ should be configurable by the operator.  

9.1.5.3 Value ranges:

Editor’s note:
The SR timer values section needs to be added.
9.1.5.4 Dependencies:

Editor’s note:
Any dependencies between timers etc. needs to be added.
9.1.5.5 Configurability:

The T5 value should be configurable by the operator.
9.1.6 Receiver report timer (T6)

9.1.6.1 Timer definition: 
The ‘receiver report timer’ (T6) is started when an SR is sent to a PoC client.  If no receiver report is received before T6 expires, then the PoC server assumes the RR from the PoC client has been lost.
9.1.6.2 Timer usage: 

T6 is an optional timer that may reside in the Controlling PoC server. 

T6 is started when the Controlling PoC server transmits the RTCP SR. T6 shall be stopped and reset when receiving a RR report from the PoC client that started T6. When T6 expires the Controlling PoC server shall conclude that the RR report it was started for is lost. The action taken by the Controlling PoC server when this timer expires is implementation specific. 

NOTE:
If a PoC does not send a RR it may be because of fraud (if the RTCP RR is used for charging).

The value of the ‘receiver report timer’ should be configurable by the operator.  

9.1.6.3 Value ranges:

Editor’s note:
The RR timer values section needs to be added.
9.1.6.4 Dependencies:

Editor’s note:
Any dependencies between timers etc. needs to be added.
9.1.6.5 Configurability:

The T6 value should be configurable by the operator.
9.1.7 No talk burst timer (T7)

9.1.7.1 Timer definition: 
The ‘no talk burst timer’ (T7) is started when a no talk burst is sent to the PoC clients.  If no talk burst request is received before T7 expires, then the PoC server will retransmit the no talk burst message.

9.1.7.2 Timer usage: 

T7 resides in the Controlling PoC server.

T7 shall be started when the Controlling PoC server sends the first no talk burst message to the PoC clients in the PoC session. When T7 expires the Controlling PoC server shall send another no talk burst message to the PoC clients and T7 shall be reset and started again. 

T7 shall be stopped and reset when the Controlling PoC server detects a talk burst request message or start of a talk burst,  T7 is also stopped when the ‘inactivity timer’ expires (i.e., the PoC session is terminated).
9.1.7.3 Value ranges:

It is strongly recommended that T7 use exponential back off in order to save resources over the air as well as in the terminal.

One alternative is to use the Fibonacci number series.
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Here, the proposal is to use the Fibonacci numbers from n=1 to n=11 as the time until the next Floor Idle is sent.  This means that the time interval between the Floor Idle packets will be: 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89 seconds.   If the PoC session still is running after the time series above has passed, it is recommended that no talk burst message be transmitted every 89 second until the Controlling PoC server detects a talk burst request or start of a talk burst.

T7 shall only permit a certain number of retransmissions of the no talk burst message in the case the talk session is kept active longer than sending the no talk burst messages.  The value range for the number of retransmissions is 1 … 100, with a  default value of 9. 
9.1.7.4 Dependencies:

Editor’s note:
Any dependencies between timers etc. needs to be added.
9.1.7.5 Configurability:

The T7 value should be configurable by the operator.
9.1.8 Stop talk burst timer (T8)

9.1.8.1 Timer definition: 
The ‘stop talk burst timer’ (T8) is started when the stop talk burst message is sent to a PoC client.  If no talk burst complete is received and the stop talking grace timer has not expired before T8 expires, then the PoC server will retransmit the stop talk burst message.

9.1.8.2 Timer usage: 

T8 resides in the Controlling PoC server.

T8 shall be started when the ‘stop-talking timer’ expires (and the Controlling PoC server transmits the stop talk burst message to the PoC client). When T8 expires the Controlling PoC server shall send another stop talk burst message to the PoC client and T8 shall be reset and started again. 
9.1.8.3 Value ranges:

A typical timer value may be in the interval of 0.5 to 2 seconds.

The ‘floor revoke timer’ shall only permit a certain number of retransmissions of the Floor Revoke. The value range for the counter is 1 … 10.  The default value is 3 and shall be configurable.
9.1.8.4 Dependencies:

Editor’s note:
Any dependencies between timers etc. needs to be added.
9.1.8.5 Configurability:

The T8 value should be configurable by the operator.
9.1.9 Retry-after timer (T9) 

9.1.9.1 Timer definition: 
The ‘retry after timer’ (T9) is started when permission to send a talk burst has been revoked for a PoC client.  Until T9 expires, the PoC client is not permitted to request a talk burst and all requests will be rejected.

9.1.9.2 Timer usage: 

T9 resides in the Controlling PoC server.

T9 shall be started when the ‘stop-talking timer’ expires (and the Controlling PoC server sends a stop talk burst message to the PoC client that has permission to send a talk burst). When T9 expires the Controlling PoC server shall permit the PoC client  to have permission to send a talk burst if the PoC client sends a talk burst request message.  Hence, during the time-out period the PoC client will not be given permission to send a talk burst and all talk burst requests should be answered with talk burst reject messages.

NOTE:
To be able to show on the terminal that the user is not permitted to request sending a talk burst for a certain time period, this timer value should be sent in the stop talk burst message and utilize the PoC client should use the ‘PoC client retry after timer’ for this purpose.
9.1.9.3 Value ranges:

A typical value for T9 may be in the interval of 5 to 30 seconds.
9.1.9.4 Dependencies:

Editor’s note:
Any dependencies between timers etc. needs to be added.
9.1.9.5 Configurability:

The T9 value should be configurable by the operator.
9.2 Timers in the PoC client

9.2.1 Talk burst complete timer (T10)

9.2.1.1 Timer definition: 
The ‘talk burst complete timer’ (T10) is started when a talk burst complete is sent to the PoC server.  If no response (e.g., a no talk burst message, a receiving talk burst message or RTP media) is received before T10 expires, then the PoC client will retransmit the talk burst.

9.2.1.2 Timer usage: 

T10 resides in the PoC client.

T10 shall be started when the PoC client sends a talk burst complete message. When T10 expires, a new talk burst complete message shall be sent and T10 shall be reset and started again. 

T10 shall be stopped and reset when the PoC client receives a no talk burst message or when the PoC client detects the start of a talk burst.

9.2.1.3 Value ranges:

The value of T10 is implementation specific with an upper limit of 6 seconds.  The ‘end of RTP media timer’ (T1) that resides in the Controlling PoC server has a maximum timer value of 6 seconds. When that timer expires, the Controlling PoC server will go to the no talk burst state and there is no need to try to transmit talk burst complete messages after that.

9.2.1.4 Dependencies:

Timer T10 is logically less than T1 if the operator wants to support retransmission of lost talk burst complete messages.
9.2.1.5 Configurability:

The T10 value should be configurable by the operator.
9.2.2 Talk burst request timer (T11)

9.2.2.1 Timer definition: 
The ‘talk burst request timer’ (T11) is started when a talk burst request is sent to the PoC server.  If no response (talk burst confirm, talk burst reject, receiving talk burst or RTP media) is received before T11 expires, then the PoC client will retransmit the talk burst request message.

9.2.2.2 Timer usage: 

T11 resides in the PoC client.

T11 shall be started when the PoC client sends the talk burst request message. When T11 expires, a new talk burst request message shall be sent and T11 shall be reset and started again. 

T11 shall be stopped and reset when the PoC client receives a talk burst confirm message, a receiving talk burst message, a talk burst reject message or when the PoC client detects the start of a talk burst from another PoC client.

9.2.2.3 Value ranges:

The value of T11 is implementation specific. T11 shall only permit a certain number of retransmissions of the talk burst request message before the PoC client shall conclude that the talk burst request has timed out.  When a talk burst request has timed out, the user should be given the talk reject notification as if the talk burst request has been rejected

. 

NOTE:
The value of T11 should be low, maybe ~1 second (or even as low as 0.5 seconds). After having retransmitted talk burst request messages for ~6 seconds the PoC client should conclude that the talk burst request has timed out and the user has to press the PoC button again to request permission to send a talk burst.  
9.2.2.4 Dependencies:

Editor’s note:
Any dependencies between timers etc. needs to be added.
9.2.2.5 Configurability:

The T11 value should be configurable by the operator.
9.2.3 PoC client retry-after timer (T12)

9.2.3.1 Timer definition: 
This timer is started when a stop talk burst has been received by the PoC client.  Until T12 expires, the PoC client should not send a talk burst request message to the PoC server. 
9.2.3.2 Timer usage: 

T12 shall reside in the UE. 

If the retry-after field in the stop talk burst message is non-zero, the PoC client shall not send a talk burst request message for the number of seconds provided in the field.

The value given in the retry-after field should be the timer value of the ‘retry-after timer’ (T9) in the Controlling PoC server. 
9.2.3.3 Value ranges:

The value is as specified in the retry-after field of the received stop talk burst message.
9.2.3.4 Dependencies:

T12 is dependent on the value of the retry-after field of the received stop talk burst message.
9.2.3.5 Configurability:

T12 is not configured directly, but is dependent on the value of T9.
9.2.4 PoC client end of RTP media timer (T13)

9.2.4.1 Timer definition: 
The ‘PoC client end of RTP media timer’ (T13) is used to detect that RTP media is no longer flowing to the PoC client.  When T13 expires, it shall be treated as if a no talk burst was received. 
9.2.4.2 Timer usage: 

T13 is an optional timer in the PoC client and may be used to perform a similar function to the end of RTP media timer (T1) in the Controlling PoC server. 

T13 shall start when the PoC client receives a receiving talk burst message or when the PoC client detects the start of a talk burst from another PoC client. 
T13 shall be reset and started again every time a RTP packet reaches the PoC client. 

When T13 expires it shall be concluded that the talk burst, which it was started for, has completed and that the Controlling PoC server is now in the no talk burst state.

T13 is reset and stopped when the last RTP packet is received from the PoC server.

9.2.4.3 Value ranges:

The T13 length should be longer than the ‘end of RTP media timer’ setting in the Controlling PoC server.
9.2.4.4 Dependencies:

Editor’s note:
Any dependencies between timers etc. needs to be added.
9.2.4.5 Configurability:

The T13 value should be configurable by the operator.
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