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1          Introduction

In this paper, we attempt to close the following issue in the main issue list (R2-091168) item 6:

Other

· How to inform NAS about DRB release i.e. distinction explicit release and release due to transfer to idle (release of DRB is currently indicated only upon reception of drb-ToReleaseList:).

In order to investigate this issue, the following end-to-end procedures from TS23.401 are being studied:

A. S1 Release

B. PDN GW/MME Initiated Dedicated Bearer Deactivation or UE requested Resource Bearer Modification
C. eNodeB Initiated Dedicated Bearer Deactivation

D. X2 Handover

E. S1 Handover

F. Detach

G. Inter-RAT EUTRAN to UTRAN handover

H. Inter-RAT UTRAN to EUTRAN handover

I. Inter-RAT EUTRAN to GERAN handover

J. Inter-RAT GERAN to EUTRAN

2         Discussion

A. S1 Release ([1, Section 5.3.5])
The initiation of S1 Release procedure is either:

1. eNodeB-initiated with cause; currently, the cause values identified by RAN3 are: "User Inactivity", "Radio Connection With UE Lost".  Or

2. MME-initiated with cause e.g. "Load Balancing TAU Required", etc
SA2 has captured these scenarios as follows in [1]: 
The MME deletes any eNodeB related information (address and TEIDs) from the UE's MME context, but, retains the rest of the UE's MME context including the S‑GW's S1-U configuration information (address and TEIDs). All EPS bearers established for the UE are preserved in the MME and in the Serving GW.

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.

This behaviour from 2007 is not however in line with later RAN2 agreements.  In [3], it was more recently agreed that NAS in UE must initiate a recovery procedure immediately after RLF; an indication of RRC connection release with release cause ‘RRC connection failure’ was introduced between AS and NAS for this case in RRC.   This RAN agreement was also communicated with CT1 and SA2.  Further more, as outlined in [4,5], there is no reason to deactivate a GBR bearer during the short interruption for example caused by a RLF.    
Within the network, the eNB can take care of this possible recovery by not releasing the S1 connection until it is certain that the recovery procedure has been given sufficient time.  However, within the UE, the GBR bearers must not autonomously be released immediately on receipt of an indication of RRC connection release with release cause ‘RRC connection failure’.
Currently the RAN specs does not support this stage 2 statement as neither RRC nor S1 support additional cause value to differentiate User inactivity.  

Previous RAN2 agreements are considered sufficient; possibly outdated SA2 stage 2 [1] should be updated to also consider previous RAN2 decisions.
B. PDN GW or MME Initiated Dedicated Bearer Deactivation ([1, Section 5.4.4]) or UE requested Resource Bearer Modification ([1, Section 5.4.5])
In both cases during the deactivation, the eNodeB will send the RRCConnectionReconfiguration message including the drb-ToReleaseList IE and NAS message (containing the NAS Deactivate EPS Bearer Context Request) to the UE.  The release of the DRBs will be indicated to NAS.  This is already captured in RAN 2 specs.  
Hence no additional RAN 2 impact is identified.
C. eNodeB Initiated Dedicated Bearer Deactivation ([1, Section 5.4.4.2]) 
There are 2 cases where the eNodeB initiated dedicated bearer “deactivation” occurs:

· Some EPS bearers cannot be setup during Initial Context Setup (this strictly is not “deactivation” but is classified in this category by SA2).
In this case, the UE will receive drb-ToAddModifyList IE in the RRCConnectionReconfiguration message including only DRBs that are set up and this will be indicated to NAS.  The NAS layer will implicitly deactivate the EPS bearers for which no DRBs are being setup. 

This is captured already in SA2 and RRC specs.  No additional impact is identified.

· Radio Bearer is released by eNodeB (e.g. Pre-emption)

In this case, the drb-ToReleaseList IE containing the DRBs that are released by eNB will be included in the RRCConnectionReconfiguration message.  The MME is informed only after the DRBs are released by the eNB.  There is no NAS message to the UE and the indication of the release of the DRB from AS will deactivate the EPS bearer in the UE NAS layer.
This is captured already in SA2 and RRC specs.  No additional impact is identified.

The handover cases (e.g. Handover Request Acknowledgement, Path Switch Request etc.) are covered in the handover scenarios.
D. X2 Handover [1, Section 5.5.1.1]
In the handover, EPS bearers to be handover may be admitted or rejected by the target eNodeB.  The UE will be informed of DRBs to release via the drb-ToReleaseList IE in the RRCConnectionReconfiguration message (Target to Source transparent container).  The AS in the UE will indicate the list of bearers released.  The UE NAS will implicitly remove any EPS bearers which were  released.  This is also as mentioned in [1] as below.  
When the UE receives the handover command it will remove any EPS bearers for which it did not receive and corresponding EPS radio bearers in the target cell.

Note that the above is not strictly correct in the sense that the released EPS bearers are indicated to NAS.

This scenario is covered in RRC spec and  no additional RAN 2 impact is identified.  An update of the SA2 spec could be considered.
E. S1 Handover [1, Section 5.5.1.2]
In the handover, EPS bearers to be handover may be admitted or rejected by the target eNodeB.  The UE will be informed of DRBs to release via the drb-ToReleaseList IE in the RRCConnectionReconfiguration message (Target to Source transparent container). The UE NAS will remove any EPS bearers which were released as in D.  
This scenario is captured in SA2 and RRC spec and no additional RAN 2 impact is identified.
F. Detach
When a Detach procedure is explicitly initiated by a UE or by the CN, the UE will autonomously deactivate all the EPS bearers.  Also, all DRBs will be released during RRC Connection Release (as part of S1 release) if they have been setup.  Note here that the EPS bearer is released before the DRBs.

On the implicit detach case, there is nothing RAN can do and thus there is no RAN 2 impact.

No additional RAN2 impact is identified for these scenarios.
G. Inter-RAT EUTRAN to UTRAN handover ([1, Section 5.5.2.1])
In the handover, PDP/EPS bearer to be handover may be admitted or rejected by the target RNC.  SGSN is informed of this via the target RNC in the RANAP Relocation Request Acknowledgement.  It is expected that the SGSN shall deactivate the PDP Context of the rejected RAB in the UE NAS via SGSN initiated PDP Context Deactivation Request in a Direct Transfer message.  
This last part is missing from Section 5.5.2.1 in TS23.401. Hence there is no impact on RAN 2 but there may be an impact on SA2.

H. Inter-RAT UTRAN to EUTRAN handover ([1, Section 5.5.2.2])
In the handover, PDP/EPS bearer to be handover may be admitted or rejected by the target eNodeB.  The UE will be informed about the DRB to setup via the drb-ToAddModList IE in the RRCConnectionReconfiguration message.  This will also indicate to the NAS layer which EPS bearers have corresponding DRB being setup.  The UE will implicitly release all the other EPS bearers for which it did not receive an indication from the drb-ToAddModifyList IE. There is no NAS message for this case.  

No additional RAN2 impact is identified for this scenario.

I. Inter-RAT EUTRAN to GERAN handover ([1, Section 5.5.2.3])
In the handover, PDP/EPS bearers to be handover may be admitted or rejected by the target BSS.  According to Section 5.5.2.3 [1]:
Any EPS Bearer contexts for which a PFC was not established are maintained in the target SGSN and the related SAPIs and PFIs are kept. These EPS Bearer contexts may be modified or deactivated by the target SGSN via explicit SM procedures upon the completion of the routing area update (RAU) procedure.

No additional RAN2 impact is identified for this scenario.

J. Inter-RAT GERAN to EUTRAN handover ([1, Section 5.5.2.4])
In the handover, PDP/EPS bearers to be handover may be admitted or rejected by the target eNodeB.  The UE will be informed about the DRB to setup via the drb-ToAddModList IE in the RRCConnectionReconfiguration message.  This will also indicate to the NAS layer which EPS bearers have corresponding DRB being setup.  The UE will implicitly release all the other EPS bearers for which it did not receive an indication from the drb-ToAddModifyList IE. There is no NAS message for this case.  

No additional RAN2 impact is identified for this scenario.

3
Conclusion
The above is based on the following logic:

· Partial preservation is not supported.  So if only a subset of bearers are present in AS, the remaining eps bearers are released based on indication from AS without an explicit NAS message

· When only a subset of bearers are established in AS via drb-ToAddModifyList IE
· When a subset of bearers of released by AS based on drb-ToReleaseList
· For MME initiated bearer deactivation, a NAS message is also included with drb-ToReleaseList.

· For S1 release indicated by AS as moving to RRC-Idle, any remaining EPS bearers are preserved.

· In case of the handover to GERAN and UTRAN explicit NAS message is sent over GERAN/UTRAN to deactivate the rejected/failed PDP contexts after completion of the HO.

As per the above observations, no additional RAN2 impacts were identified in this analysis.  However some impact on SA2 stage 2 were identified.  If the above analysis is agreed by RAN2, then this open issue can be closed.   
RAN2 could consider sending a liaison to SA2 to verify RAN2’s understanding and if the changes to SA2 spec identified above are acceptable to SA2.
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