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1
Introduction
At last SA2 meeting, SA2 modified the interaction between Bearer Release Request and Bearer Release in LTE (compared to UMTS) in S2-086101. The main motivation was regarding the implicit NAS bearer release model. According to TS23.401v8.3.0 section 5.4.4.2 now, the Bearer Release Request doesn’t need to be followed by a Bearer Release Command from the MME because the release of the AS bearers implicitly triggers the release of the NAS bearers in the UE. 

The same question arises now for the S1 Release Request and what is the appropriate answer to it. This is key to be solved for IOT inter-working.

2
Presentation of the problem 
According to TS23.401, when receiving the S1 UE Context Release Request, the MME is supposed to trigger the S1 UE Context Release first, then trigger MME Deactivate bearers for the NAS bearers it wants to deactivate. This is illustrated bere-below (extract from TS23.401 v8.3.0 section 5.3.5):


[image: image1.emf] 

1. S1 - AP: S 1 UE Context Release Request  

MME  

5. RRC Connection Release  

UE   eNodeB   Serving GW  

2. Update Bearer Request  

3. Update Bearer Response  

4. S1 - AP: S1 UE Context Release Command  

6. S1 - AP: S1 UE Context Release Complete  


1.
If the eNodeB detects a need to release the UE's signalling connection and all radio bearers for the UE, the eNodeB sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates the reason for the release (e.g. O&M intervention, unspecified failure, user inactivity, repeated integrity checking failure, or release due to UE generated signalling connection release).

Steps 2 to 6…then

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 (sub-clause 5.4.4.2) for the GBR bearer(s) of the UE after the S1 Release procedure is completed.

Editor's note:
FFS: Other causes of S1 release (in addition to user inactivity) that should lead to the preservation of the GBR bearer(s).

When looking further at section 5.4.4.2 of TS23.401, the MME Initiated Dedicated Bearer Deactivation procedure will only deactivate the bearers towards the S-GTW. No message is sent over S1 (it says steps 4-7 of 5.4.4.2 are omitted since CR in S2-086101) which is quite natural since S1 has been released before.
The question is how will the UE know which NAS bearers must be preserved or not ?

If we apply the same logic as CR S2-086101, all NAS Bearers should be removed in the UE because all AS bearer have been removed but obviously this contradicts now 23.401 section 5.3.5 (text in bold above) where the NAS Bearers in the UE must be kept at least for the “user inactivity” case.

Conversely if we assume that all NAS bearers are preserved by default, how can MME signal the GBR NAS bearers to be removed to the UE when the cause is different than “user inactivity” since the S1 has already gone…

The section 3 looks at possible solutions from an S1 perspective.

3
Possible Solutions to the problem 
According to TS23.401, when receiving the S1 UE Context Release Request, the MME is supposed to trigger the S1 UE Context Release first,
3.1
Dedicated Cause Value in S1 UE Context Release (with RAN2 impact)
One solution for the UE to know whether it must release or not the NAS GBR bearers is to include in the RRC Release message in step 5 above the cause value that was originally sent in the S1 Release Request (i.e. user inactivity, or others..). Then it can use the same logic as MME to preserve or not the bearers.
However this requires two actions:

· add a new cause values in RRC Release: a “cause IE” has been introduced at last meeting by RAN2 because of the “forced TAU triggered” case but only two spare values are left. Probably RAN2 would need to extend it.

· RAN3 should also specify that the cause value received in the S1 UE Context Release Request message is copy/pasted in the subsequent S1 UE Context Release Command message sent to the eNB.

3.2
one new IE in S1 UE Context Release (with RAN2 impact)
Because of the “editor’s note” in section 5.3.5 of TS23.401, it is not sure that we know for ever what are the cause values for which MME will prefer to deactivate the bearers or not. Therefore, to be future-proof, it would be better that MME simply includes a new dedicated IE like “GBR Release IE” in the S1 UE Context Release Command message which would explicitly indicate when it wants to release the NAS GBR bearers.

Of course, this new IE would need to be reflected in the RRC Release message towards the UE and this may cause a problem to RAN2 to modify the RRC Release message. 
3.3
Bearer Release followed by S1 Context Release (without RAN2 impact)
The only solution that doesn’t impact RAN2 would be that MME first deactivate the bearers it wants by sending an E-RAB Release Command message (that would also lead to NAS bearers release in the UE as per S2-086101 logic) followed by the S1 UE Context Release Command message as illustrated below.
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6. S1 - AP: S1 UE Context Release Complete  

4. S1 - AP: S1 E - RAB  Release Command  

5. RRC Bearer Release  

6. S1 - AP: S1 E - RAB Release Response  


· The advantage of this solution is that it becomes per bearer and more flexible (i.e. the MME can decide bearer per bearer which ones it wants remove/preserve the NAS bearer).

· The impact is that we have to specify this interaction in our specifications and maybe liaise SA2 to change their assumption that “deactivate bearer Release” follows “S1 Release” as currently stated in section 5.3.5 of TS23.401. 

4
Conclusion
This paper has shown a serious inter-working issue whenever S1 UE Context Release Request is triggered by the eNB. Alcatel-Lucent would like to discuss this inter-working issue in RAN3 and welcome any way forward to solve the problem.
We propose to agree on one of the solutions presented in section 3. Alcatel-Lucent preference would go for the third solution presented in section 3.3 because it doesn’t impact RAN2. A CR against TS36.413 to clarify this inter-working case along the third solution is proposed in tdoc R3-083067.
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