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1 Introduction

SA2 provided the following response [R2-092729] to the RAN2 LS and was reluctant to remove the statement about release the GBR bearer.

SA2 thanks RAN2 for their LS on DRB release in relation to EPS bearer deactivation but did not agree to remove the following paragraph of TS 23.401 section 5.3.5: "If the cause of S1 release is different from User inactivity, e.g. loss of RRC connection, the MME shall trigger the MME Initiated Dedicated Bearer Deactivation procedure (clause 5.4.4.2) for the GBR bearer(s) of the UE after the S1 Release procedure is completed.

"

SA2 would like to inform RAN2 that the existing specification in TS 23.401 is used to stop session based charging when the radio link fails.

In addition, if the GBR Bearer is not released when S1 is released due to "Radio Connection With UE Lost", the GBR bearer can not be released by existing mechanisms defined in 23.401.

Before SA2 would agree on modifications, SA2 would like to know whether the release types can’t be differentiated in order to make the final conclusion for example via the S1 Release cause value "user inactivity" or a new cause value to provide the desirable GBR bearer preservation for the cases of temporary radio link failures. Another possibility would be that the RAN does not send S1 Release in case of temporary radio link failures.

SA2’s fundamental issue is that there should be a mechanism to tear down the bearer. 
The following discussion goes into the different cases of S1/RRC release and looks into the how the bearer can be released for each of these cases.
2 Discussion

There are 3 fundamental reasons for RRC and S1 release:

1) Radio link failure

2) User inactivity

3) eNB generated reasons – this could be for example SFN wrap around etc.

Each of these is discussed in more detail below.

2.1 Case 1: Radio link failure case

For Radio link failure, RAN2 and CT1 agreed on a NAS recovery mechanism.  This means that on RLF (after a re-establishment failure in the UE), the NAS initiates a recovery procedure.  On the UE side, the EPS bearers should not be released during this recovery procedure to allow for the fast NAS recovery.    On the network side, the eNB would issue an S1 release request with cause value RLF and this should not immediately result in the deactivation of the EPS bearer.
However, SA2 requirements indicate that GBR bearers must be torn down as soon as possible if this was a genuine RLF.  On the UE side, this would be when the NAS recovery procedure fails.   

This case can then be characterised as follows:

1) The EPS bearers must not immediately be released on detection of RLF to allow time for NAS recovery

2) EPS GBR bearers must be released as soon as possible if NAS recovery fails

3) There is no signalling exchange with the UE and no possibility to do an explicit bearer release – the release has to be local

Possible solutions include:

On network side:

1) delay the S1 release procedure in the eNB after detection of RLF to give enough time for NAS recovery.  MME deactivates the EPS GBR bearers on receipt of S1 release without contacting the UE.

2) Run a short timer in the MME on receipt of S1 release with cause value RLF before releasing the EPS GBR bearer without contacting the UE.
On the UE side:

1) locally release the EPS GBR bearers on failure of NAS recovery procedure

2) wait for EPS bearer synchronisation on subsequent RRC connection establishment

2.2 Case 2: Inactivity triggered release:

In this case, the eNB detects inactivity and triggers the release of the S1 (and RRC) connection.  The S1 release request is sent to the MME.  The MME must not deactivate any of the bearers in accordance with the existing SA2 spec.

However, SA2 LS also seem to imply a need to delete the GBR bearers after long period of inactivity (this could potentially be due to UE going out of coverage while in RRC Idle, some failure elsewhere such as application, etc.).  For this case, the MME (nothing is expected in the UE) could run some maintenance cleanup procedure to release a GBR bearer that has not been used for some time.  
The MME can perform an explicit release except in case of UE going out of coverage while Idle.   For the UE out of coverage case, the network could perform a local release on Paging failure similar to the case on RLF.  In case the UE had uplink data and is not able to establish the connection, the UE can locally release the bearer again similar to the case of NAS recovery failure during RLF.  
2.3 Case 3: Release for eNB generated reasons:

If for any reason eNB needs to release the connection (for example SFN wrap around), it can send an S1 release request.  For these cases, the EPS bearers should be preserved to allow for fast re-establishment without dropping the call or releasing EPS bearers.  
The MME may initiate the re-establishment of the bearers immediately or wait for next data activity from UE and network.  In any case, if the MME wants to deactivate a bearer it can perform explicit deactivation similar to the user inactivity timer above. Neither the MME nor UE should perform a local release.

3 Summary 

From the above discussion, it is clear that 
1) the UE behaviour for all cases of RRC connection release is the same – to preserve the GBR bearers.  Hence no changes to RRC is identified and nor the need for a new cause value.
2) The MME/eNB may need to have slightly different behaviour for RLF case to allow for NAS recovery.  Some possible solutions are listed but since are not RAN2 relevant, it should be left to RAN3/SA2/CT1 to discuss and identify a solution.  This may also involve the local release of the EPS GBR bearer (in the NAS layer) in the UE on NAS recovery failure.  SA2 could discuss this further on what is required.

3) Other S1 release cases can be handled by the network and depending on implementation, there may be different behaviour for the Inactivity and other causes.  For these cases, an explicit bearer deactivation procedure must be used provided the UE is in radio coverage.   Since these values already exist over S1, it can be left to SA2 to discuss on what the exact behaviour should be.

4 Conclusion and proposal
Based on the above analysis, no requirement for a new cause value over RRC is identified.  It is shown that the necessary information is available for the MME to take appropriate action for the different cases.
It is proposed to Inform SA2:

· For RLF case, the need to not deactivate the EPS bearer immediately on RLF to allow for NAS recovery.  And that subsequent local release of the GBR bearer can be performed to meet SA2 requirements.
· For all other cases, the EPS bearers should be preserved and could possibly left to implementation on when to perform deactivation.  The deactivation should involve an explicit release procedure.

It is also proposed to inform RAN3/SA2 of our discussion and leave it to them to finalise further solutions.

