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1 Introduction

RRCConnectionRelease has been discussed in the past.  It was agreed that a Release time will be included in the RRCConnectionRelease message. The value for the timer was also previously discussed and it was also agreed that a fixed value will be  specified.  This document looks at the appropriate value to be set for the timer.
2 Discussion

The purpose of the Release timer is to ensure that the RLC Status for the RRCConnectionRelease is sent by the UE to inform the eNB that the UE has received the RRCConnectionRelease message.  To avoid any interaction between L2 and RRC for this purpose, it was agreed that delaying the release of the connection will give sufficient time for the UE to send the RLC Status.   The main motivation for this status reporting is to ensure that the eNB does not release the UE while the UE still remains  RRC connected as it may not have received the  RRCConnectionRelease. 
2.1 Consequences of the timer value

Since the timer is started only on receipt of the RRCConnectionRelease, the primary objective – of ensuring that the UE has received the RRCConnectionRelease is already achieved by the time the timer is started.  

Another  point to note is that the RRC in the network is unlikely to be know the exact point of time when the UE received the RRCConnectionRelease.  So it would almost impossible to run the timers synchronously in the network and UE.
With this background, the consequences of setting the timer value too short or too long are discussed next.

2.1.1 Timer too short 
If the timer is set too short that the RLC Status is not received by the network and the network may try to resend the RRCConnectionRelease.  In the worst case scenario, the network will trigger RLF procedure and eventually clean up the RRC context.   During this period, the MME will be in a state where it has initiated a S1 release but not received an ACK.  
A consequence is that some special handling may be required at the MME if for any reason the network wants to initiate a connection to the UE.  Strictly the MME could still page the UE even in this state and get the UE to set up another S1 connection.  

2.1.1.1 Network based solutions for handling failure of RLC status 

Since the eNB is aware that it has issued an RRCConnectionRelease, it might seem possible to not go through a full RLF scenario.  The worst case is where the UE had a RLF just before the eNB sent the RRCConnectionRelease.  Even for this case, it would be sufficient to wait until T310 expiry before eNB releases the UE context since the UE will attempt access after T310 expiry and will be pushed to RRC Idle if the network does not have a UE context (although it will need to save the CRNTI until T311 expires).    
Alternatively, the eNB can release the S1 connection after sending the RRCConnectionRelease and only remove the UE context on expiry of the RLF timers.  This allows the MME to initiate a paging message and have the UE establish a new RRC connection.
So even in this worst case scenario, the network can take preventive steps to handle the case where the RLC status was not received by the network due to Release timer expiry before it could be sent. 

2.1.2 Timer set too long

If the timer is set too long, the UE will not release the RRC context until the expiry of the timer even if it has submitted the RLC status report.    During this period, the UE and the network will not be able to set up another connection.   
This probably has most consequence for Service request scenario and most notably the fast Active/Idle/Active transitions.  

2.1.3 Summary of the timer value short or long
As per the above discussion, since having the timer run out before the RLC STATUS report is sent can be managed at the network side, it is proposed to err on the side of setting just sufficient time to send the RLC STATUS report.    
For normal operation, a value of 40ms gives sufficient time for 4 HARQ retransmissions plus some additional time.   
But there are other factors also to consider – most notably TTI bundling that increases the HARQ round trip time.   With 16ms HARQ RTT, a value of 70ms would seem sufficient.   Half-duplex operation is another case which might impact the time to transmit the RLC status.
2.2 Possible solutions

Thus to handle these cases, the following options are possible:
1) set the timer long enough to cover all these possibilities.   But this has the consequence as discussed above.  An optimisation then could be to allow UE implementations to release the connection on receipt of delivery notice from lower layers.  

2) Specify two values in specifications and clearly indentify the cases for which these values apply.   

3) Use a configurable timer.  This was not agreed last meeting but at that time impact of TTI bundling was not considered.
3 Summary and Proposal
The document discussed the consequences of setting the timer value too short and long.

It is proposed to discuss the three solutions and agree a solution and timer value(s).
1) set the timer long enough to cover all these possibilities.   But this has the consequence as discussed above.  An optimisation then could be to allow UE implementations to release the connection on receipt of delivery notice from lower layers.  

2) Specify two values in specifications and clearly indentify the cases for which these values apply.   

3) Use a configurable timer.  This was not agreed last meeting but at that time impact of TTI bundling was not considered.
Proposals:

1) Since the consequence of setting the timer too short can be handled by clever network implementations, a value of 50ms seems a good compromise.
2) Should a higher value is chosen, then it should be discussed whether the optimisation of releasing the resources on receipt of an indication from lower layers of the transfer of RLC status should be allowed.
4 Text proposal for proposal 1
5.3.8.3
Reception of the RRCConnectionRelease by the UE

The UE shall:

1>
indicate the release of the RRC connection to upper layers;

1>
release all radio resources no earlier than 50 ms from the moment the UE received the RRCConnectionRelease message;

NOTE:
The time specified above enables lower layers to confirm successful reception of the release message.

1> If the RRCConnectionRelease message includes the idleModeMobilityControlInfo:

2>
store the idleModeMobilityControlInfo
2>
If the cellReselectionPriorityExpiryTimer is included:

3>
start timer T320;

1> If the RRCConnectionRelease message includes the redirectionInformation :

2> select a suitable cell on the (E-UTRA or inter-RAT) frequency indicated by the redirectionInformation in accordance with the cell selection process as specified in [4];

1>
enter RRC_IDLE.

