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1.  Introduction
The NAS-AS interaction issue has been discussed in previous RAN2 meetings and by email [1, 2], but has not been concluded. Currently four alternatives are on the table:
Option 1:
Combined NAS/ AS handling

Option 2:
Independent NAS/ AS handling

Option 3:
Combined handling in eNB, independent handling in UE (in addition to Option 2)
Option 4:
No processing of NAS in case of AS failure in UE (in addition to Option 3)
This paper discusses these alternatives and shows DoCoMo’s preference.
2. Discussion
The details of the four options are well summarised in [1]. Hence, detailed description of the each option is avoided here. Table 1 briefly summarises the pros/ cons of the alternatives.
Table 1  NAS handling alternatives.

	Alternatives
	Pros
	Cons

	Option 1
	Combined NAS/ AS handling (strict combined hadling)
	· No NAS/ AS mitmatch
· Reduced amount of signalling
	· NAS/ AS interaction in UE
· UE needs to revert AS configuration if NAS fails

	Option 2
	Independent NAS/ AS handling
	· No NAS/ AS interaction in UE
	· Increased amount of signalling
· NAS/ AS mismatch

· Contradicts with SA2/ RAN3 WA of S1-AP procedure

	Option 3
	Combined handling in eNB, independent handling in UE
	· No NAS/ AS interaction in UE
· Reduced amount of signalling

· Reduced failure combinations (i.e., no delivery of NAS when S1-AP fails in eNB)
	· NAS/ AS mismatch (only NAS succeeds in UE, but MME considers NAS failure due to failure response by S1-AP)

	Option 4
	No processing of NAS in case of AS failure in UE
	· Reduced amount of signalling
	· NAS/ AS interaction in UE
· NAS/ AS mismatch (only AS may succeed)


In Option 1, NAS and AS are always concatenated. An S1-AP procedure would always have a single outcome: either success or failure as a whole. Considering the benefits, Option 1 is attractive. However, the main problem with Option 1 is that under strict combined handling, the UE needs to revert its AS configuration if NAS fails. This complexity in the UE seems to be disliked by many companies, and from what has been discussed so far, there seems to be few chances of this option being adopted.
The other extreme is Option 2, where NAS and AS are always handled independently. To complement this independent approach, even to split the S1-AP procedure with NAS has been proposed in [3]. This option would be simple from specifications perspective. However, this will increase the failure combinations that need to be handled independently. It also contradicts with the SA2/ RAN3 WA that related NAS information (e.g., EPS bearer setup, attach accept, TAU accept) are concatenated in a single S1-AP procedure. Moreover, this will increase the amount of signalling in the network, and would require more processing powers in the eNB, MME, and S1 routers. The last point is a major drawback to an operator, i.e., it can potentially lead to increased CAPEX.
Option 3 is based on Option 2, with an addition that in case the S1-AP procedure is rejected at the eNB, e.g., due to CAC reject of the bearer being established, the concatenated NAS on S1-AP is not delivered to the UE. This can be supported by a simple processing in the eNB, and would reduce the combination of failure. As this is simple and can improve failure handling compared to Option 2, this behaviour in the eNB should be specified (although this would be under responsibility of RAN3). Nevertheless, it has been argued that a case remains where AS fails in the UE and only NAS succeeds. Although validity of such scenario is unclear, the MME can still handle failure recovery when S1-AP reports AS failure to MME. Such recovery procedure is anyway needed with Option 2, and hence, is not a drawback compared to Option 2.
Option 4 adds to Option 3 that when AS fails in the UE, NAS is not processed. This will remove the case where only NAS succeeds. It is thought the such processing in the UE is simple, i.e., the UE simply passes on the NAS container only if it succeeds in processing the AS part. If the AS fails, the UE can report AS failure (without NAS response), and the S1-AP can handle failure indication to MME. A case still remains where AS succeeds and NAS fails, in which case the UE NAS will reply with a failure message and this will be delivered to the MME. The MME can further handle this error case. As this option will further reduce failure combinations, this option can be beneficial.
Therefore, DoCoMo’s preference is to adopt Option 4.

An argument raised against Option 4 was in case of Attach, should Attach be successful even if default bearer establishment fails. Assuming that default bearers are non-GBR bearers, it seems unlikely that a default bearer is rejected by CAC in the eNB. Hence, the only case would be where default bearer configuration in the UE AS fails. However, if default bearer establishment fails, the UE will anyway have to establish default bearers if it wishes to establish services. As such, it would not make much difference if Attach is successful or not. In addition, it seems that SA2 is assuming decoupling of SIP registration and any dedicated bearer establishment from the attach procedure. Although this must be confirmed with SA2, if this is the case, it seems the only case that needs to be considered is where default bearer establishment fails. Nevertheless, if default bearer establishment fails, there seems no strong reason to allow Attach to succeed. Then, Option 4 still seems viable considering also the Attach case.
To progress this issue, it is suggested that the following issues are clarified:
· Whether Attach should succeed even if default bearer establishment fails, and should it succeed, what is the benefit.
· Whether default bearers are non-GBR bearers or GBR bearers that potentially involve CAC.

· Whether SIP registration and any dedicated bearer establishment are decoupled from the Attach procedure.

· Whether it is feasible in the UE to process the concatenated NAS message only if the AS part is successful.

SA2 should be consulted to clarify bullets 1-3, whereas bullet 4 can be clarified by RAN2. If bullet 4 proves to be a problem, then Option 3 can be a viable alternative. Otherwise, Option 4 is preferred as it brings considerable benefits with few simple tricks.

3. Conclusions
The NAS-AS interaction issue was discussed. Since Option 4 can alleviate most of the problems faced in other Options, i.e., failure combinations and amount of signalling, with simple tricks, DoCoMo prefers Option 4 to be adopted. However, if bullet 4 below is not feasible, Option 3 can be a viable alternative. To progress this further, the following points should be clarified.
· Whether Attach should succeed even if default bearer establishment fails, and should it succeed, what is the benefit.

· Whether default bearers are non-GBR bearers or GBR bearers that potentially involve CAC.

· Whether SIP registration and any dedicated bearer establishment are decoupled from the Attach procedure.

· Whether it is feasible in the UE to process the concatenated NAS message only if the AS part is successful.

To clarify bullets 1-3 above, SA2 should be consulted.
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