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1 Introduction
The issue on NAS / AS interactions has been discussed at the last RAN2 and CT1 meeting. On this issue CT1 indicated in [C1-081433] that they prefer the approach with dependent handling at least for bearer establishment in the downlink direction. This paper is analyzing the SA2 aspects of this question and proposes that dependant handling for bearer setup should be adopted and is proposing a way forward with the remaining open issues with this approach.
2 Discussion on combined bearer establishment
The argument for the combined approach has been to reduce the number of failure / test cases and the signaling associated with these cases. This is achieved, by letting the lower layer influence the higher layers. 
In order for this to work it is necessary to define strict rules on when the lower layers are allowed to influence the higher layers, so that the lower layer does not need to be aware of the details on the ongoing higher layer procedure. 
Also in order to achieve gains with this approach it is important that the number of error cases and separate procedures are truly reduced. In particular it would be desirable to avoid specifying any separate NAS bearer release procedure or independent bearer handling for some other scenario (this is studied in section 3 and 4).
Current CT1 working assumption based on RAN2 input is described in [R2-082047], option 2:

· NAS and AS messages of dependent procedures are always sent concatenated over S1 and radio. So, the messages are always received together in the UE and eNB

· If the AS procedures fails for any reason in the eNB (e.g. due to CAC) , the NAS part is not delivered further.  Thus in the case of failure of bearer establishment part in the eNB, the NAS (e.g., TFT) is not delivered to the UE.

Issues with the current proposal:

Unfortunately this proposal as formulated above is clashing with other RAN2/RAN3 agreements and assumptions concerning the handling of multiple bearers in a single message. These assumptions are also used in SA2, where it is assumed that the Service request procedure can set up multiple bearers simultaneously, and the Attach procedure can be combined with the activation of a dedicated bearer.
· RAN3 assumes that multiple bearers can be setup with one S1 message and that eNB can accept some bearers and reject others [36.413].

· Current RAN2/RAN3 assumption is that only one NAS message can be piggybacked with RRC / S1 signalling [R2-082032].

So in the case only some of the bearers are accepted, it is unclear what the eNB should do with the NAS message:

· If the message is delivered, this would mean that the NAS layer in the UE receives NAS bearers for which there are no AS bearers. Combined dependant bearer establishment was introduced in particular to avoid this scenario.

· If the NAS message is not delivered, it would basically mean that all bearers are rejected, invalidating the current SA2 and RAN3 assumptions on allowing the accepted bearers to be setup.
Proposed way forward:

In order to address this issue while still maintaining the current SA2 and RAN2/3 assumptions, it is proposed that the eNB always delivers the NAS message in case any of the bearers was accepted, and then the NAS layer in the UE is responsible for not “accepting” the NAS bearers which did not get any AS resources. This requires that the AS layer in the UE informs the NAS layer about which bearers it received resources for. 
Conclusion: In case the eNB accepts any bearer at S1 UE context setup or at dedicated bearer setup, it should deliver the piggy-backed NAS message to the UE. The UE is responsible for only accepting those NAS bearers for which it received AS bearers. 
3 Impacts to other scenarios

3.1 State transitions (Connected->Idle->Connected)

In case the UE goes to idle it is the current SA2 working assumption that the NAS bearers remain. This avoids the need to re-establish the NAS part of the bearers when the UE perform the state transition back to connected state (which is a very time critical transition). This assumption is true regardless the reason why the UE went to idle (e.g. if it was released, experienced a radio link failure). This means that in case of Idle->Connected transition the AS bearers are established separately from the NAS bearers.

In case some bearers are released when the UE returns to connected there are three possible solutions:

1. Rely on implicit release of the NAS bearer in the UE for the NAS bearers that do not get any associated AS bearers (mapping is done with EPS bearer id)

2. Do a combined release of the AS / NAS bearer after the state transition has finished in a separate procedure (requires the MME first to setup an AS bearer and then release it).
3. Introduce a stand alone NAS bearer release procedure.

Out of these solutions, solution 1 and 2 can be supported. Solution 1 is the most efficient and will most likely be the most common solution, and it has already been specified as part of the Service request procedure. Solution 3 should not be supported since introducing this would defeat the purpose of introducing combined AS / NAS bearer handling. 

Conclusion: No need to specify a separate NAS release for the state transition case. Implicit NAS bearer release can be performed in the UE for the NAS bearer(s) which no AS bearers are allocated, as already specified for the Service request procedure (NAS /AS bearer mapping can handled by EPS bearer id). 
3.2 Handover

At handover it may be so that the UE does not get resources for some of the bearers in the target cell. Assuming the UE at least gets one bearer (e.g. the default bearer for each PDN connection) it is assumed that the handover can still be performed.

In this case the bearer release is triggered from the RAN towards the UE in the handover command and towards the MME with an S1 message (agreed at RAN2#59bis). 

Also in this case there is a choice of how to release the NAS bearer:

1. Rely on implicit release of the NAS bearer in the UE for the NAS bearers that do not get any associated AS bearers (mapping is done with EPS bearer id)

2. Introduce a stand alone NAS bearer release procedure.

Out of these solutions, only solution 1 should be supported. I.e. when the UE receives the handover command it will see if any AS bearers are missing, and can implicitly trigger the release of the associated NAS bearers. In this case the NAS bearer release in the UE would be automatically carried out without MME interaction, but the alternative of defining independent NAS bearer handling (separate bearer handling) for this case would also defeat the purpose of dependent handling at bearer setup. The MME still needs to trigger the release of the bearers in the SGW and PDN GW. 
Conclusion: No need to specify a separate NAS release for bearer release at handover. Implicit NAS bearer release can be performed in the UE for the NAS bearer(s) which no AS bearers are allocated (NAS /AS bearer mapping can handled by EPS bearer id) in the handover command. The MME is responsible for triggering the release of the bearers in the SGW and PDN GW which could not be established on the AS layer in EUTRAN.
3.3 RAN triggered bearer release

At any time there could be a need for the RAN to trigger a bearer release, e.g. due to that a user with higher priority traffic arrives in the cell. The current SA2 and RAN3 working assumption is that there is an eNB triggered bearer release request message that can be sent to the MME to request the release of and SAE bearer. Upon receiving this message the MME can perform the normal combined NAS / AS bearer release procedure.

Conclusion: No need to specify a separate NAS release for bearer release due to RAN triggered bearer release, since the actual bearer release procedure will be triggered by the MME.

4 Other issues

4.1 NAS level failure at bearer establishment
In case the bearer setup fails in the NAS layer, it is assumed that this would be a very rare error case on the network side, which does not require any optimized handling. It would be enough for the MME to simply release the AS resources associated with the NAS failure.
Conclusion: No need to specify any specific (optimized) behavior in case of NAS failure e.g. at bearer setup.

4.2 Handling of Attach Accept / Complete

The current SA2 working assumption is that the Attach procedure (Attach Accept message) may be combined with the setup of multiple dedicated bearers. With the assumption of dependant bearer setup the Attach Accept message always have to be piggy backed on the S1 UE context setup which sets up the AS bearers. Again it is assumed that the eNB needs to deliver the piggy-backed NAS message if any of the AS bearers is accepted. The UE is responsible for only accepting those NAS bearers for which it received AS resources (Radio Bearers).
Conclusion: Attach Accept need to be piggybacked with the S1 UE context setup, as currently assumed. The NAS message should be delivered to the UE even if some AS bearers are rejected, as long as there is at least one AS bearer successfully established. The UE is responsible for only accepting those NAS information elements which received AS bearers.
4.3 Uplink piggy backing at bearer setup

When introducing support for dependant bearer handling in the DL, the question can also be raised if also dependant handling (and piggybacking) should be performed in the UL. There are several arguments why this should not be used:

· Introduces a layer violation since it requires that the lower layer knows if there is a NAS response message, which might not be so easy since it depends on the content of the NAS message (e.g. if it includes a S-TMSI assignment)

· Assumes there is a desire to have dependant handling e.g. that lower layer should not deliver a NAS response message if there was an AS layer failure. This might not be the desired solution in the UL, i.e. it is assume the NAS response message should always be delivered otherwise the MME will not know that the UE received the NAS message.

Conclusion: Dependant handling and piggy-backing should not be supported in the UL.
5 Conclusion

This paper studies the impact of going for combined AS / NAS bearer setup. The conclusion is that it can be supported assuming the eNB always delivers the NAS message in case any of the bearers is accepted. The NAS layer in the UE will be responsible for only accepting those NAS information elements for which it receives AS bearers. There is no need to support independent NAS bearer release procedure without releasing the AS bearers since implicit NAS bearer release is used. 
Conclusions impacting RAN2 (and RAN3):

· Piggy-backing should be defined in the DL (initial RRC Connection Re-configuration) 

· Procedure text should be added to clarify that AS layer in the eNB (and UE) should deliver the NAS message in case any of the AS bearer is accepted. 
· The EPS bearer Id should be transferred on the AS layer

· Procedure text should be added that the AS layer in the UE informs the NAS layer which EPS bearers have received resources (e.g. after handover, idle to connected transition)

Conclusions impacting SA2 (and CT1):
· NAS bearer release should be defined at idle to connected transition and handover for EPS bearers that do not receive any AS resources. The bearer release is implicit in the UE. Procedures for releasing the bearers in the EPC need also to be captured in 23.401.
· NAS layer in the UE should not accept EPS bearers for which there are no AS bearers setup.

· Basic error case procedure for cleaning up AS context should be defined in case there is a NAS failure (details to be handled by CT1/RAN2/RAN3)
It is proposed that SA2 accepts the SA2 conclusions in this document. A CR in S2-083233 is provided to implement the conclusions in 23.401 on EPS bearer release.  It is proposed that SA2 informs the other groups (RAN3, RAN2 and CT1) about the agreements.
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