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1. Introduction
This contribution discusses the left over issue on SAE bearer management and NAS concatenation.
2. Discussion

Current status on EPS bearer management and NAS concatenation
Status in CT1:
If NAS layer do the NAS concatenation, one procedure can setup/modify/release several EPS bearers. But they prefer to leave the concatenation to the AS layer. I.e. NAS layer transmit several pair of EPS bearer Id and NAS PDU to AS layer. It’s AS layer to decide to transmit the NAS in one or multiple procedures. 

To establish new EPS bearers an MME sends an S1-AP message that contains a list of (EPS bearer ID, NAS PDU) pairs to an eNodeB. An SAE bearer ID IE per a NAS PDU makes it possible for the eNodeB to associate the radio bearer to be established and the relevant NAS PDU.
CT1 also expects that when the eNodeB cannot set up some radio bearers during multiple EPS bearer establishment, then the eNodeB does not send the NAS PDUs associated to the failed radio bearers to the UE. This would make the UE’s handling of the NAS messages simpler.
Status in RAN2:

One procedure i.e. RRC Connection Reconfiguration can be used to setup/modify/release several EPS Radio bearers.
In case of simultaneous multiple bearer establishment, one alternative proposed in RAN2 is to concatenate separate NAS message along with the AS configuration of each bearer, depending on CT1 decision. Another alternative proposed is to specify that the UE should only establish bearers for which it has received both NAS and AS information.
Status in RAN3:

SAE Bearer Setup/modify/release is independent procedures. One NAS PDU is included in SAE Bearer Setup Reqeust/SAE Bearer Modify message. There is no NAS PDU concatenation at this moment. In previous discussion, we don’t want to let AS do the NAS concatenation.

According to the current status in CT1/RAN2/RAN3, the overall solution have some problems e.g. :
If NAS layer do the concatenation, they may combine setup/modify/release together. There is no propor S1 procedure for this funcationality.

If AS layer do the concatenation, this means RAN2/RAN3 should have enhancement for supporting this new function.

Proposed Solutions:
Approach 1: 
NAS layer do the NAS concatenation. But only those bearers setup or modify or release can be concatenated in one NAS PDU. No combination of setup/modify/release in one NAS PDU. This way, RAN2/RAN3 doesn’t need to have modification. One NAS PDU is included in SAE Bearer Setup Reuqest/SAE Bearer Modify Request message.
Approach 2:

NAS layer do the NAS concatenation. There is bearers’ setup/modify/release combination in one NAS PDU. With this approach, there is no effect on RAN2 spec. RAN3 spec need to be updated. I.e. One procedure should be defined for SAE Bearer Setup/modify/release. 
This approach doesn’t fulfil CT1 expectation. eNB don’t know the detail of the NAS PDU. If part of bearers failed to be setup in eNB, the eNB have to send the whole NAS PDU to the UE. It is the UE decision to establish the bearers for which it has received both NAS and AS information.
Approach 3:

NAS layer transmit several pair of EPS bearer Id and NAS PDU to access layer. AS layer do the NAS concatenation. Thus, how to concantenate the NAS PDU is in the control of AS layer. The MME can classify the bearers for setup and modify. Then MME use separate procedures for bearer setup/modify/release. I.e. MME concatenate setup bearers in one NAS PDU and included in SAE Bearer Setup Reuqest message. 

This approach doesn’t fulfil CT1 expectation. eNB don’t know the detail of the NAS PDU. If part of bearers failed to be setup in eNB, the eNB have to send the whole NAS PDU to the UE. It is the UE decision to establish the bearers for which it has received both NAS and AS information.
This approach makes UE handling of NAS message complex.
Approach 4:

NAS layer transmit several pair of EPS bearer Id to access layer. The MME can use separate procedures for bearer setup/modify/release. In the SAE bearer setup/modify procedure over S1, NAS PDU IE is included in SAE Bearer To Be Setup Item IEs/ SAE Bearer To Be Modified Item IEs. Thus, when one bearer is failed to be setup/modify in the eNB, the eNB will not transmit the associated NAD PDU to the UE.
Comparsion:

	
	Effect to CT1
	Effect to RAN2
	Effect to RAN3

	Approach 1
	Not inline with CT1 decision. And also give some limitation on NAS concatenation.
	no
	no

	Approach 2
	Not inline with CT1 decision.
	no
	RAN3 need to define one combined procedure for bearer setup/modify/release.

	Approach 3
	Inline with CT1 decision. Doesn’t fulfil CT1 expectation.
	no
	no

	Approach 4
	no
	RRC Conection Reconfiguration should include a list of bearer id and NAS PDU.
	SAE Bearer Setup Reuqest/SAE Bearer Modify Request message should be updated.


Approach 1have no effect on our RAN3 spec. But it is difficult to persude CT1 and RAN2 that no combination of setup/modify in one procedure. Sometimes there exist cases where one E-RAB is replacing another one. To use 2 procedures for this does not seem practical.

3. Conclusion and proposal
It is proposed to discuss bearer management procedure and NAS concatenation and have a concrete solution in RAN3. 
If we conclude approach 1,2 or 3, we should inform to CT1, some work can be expected to to done in CT1.

Approach 3 is inline with CT1 agreement and acceptable to RAN2. This approach don’t bring much update to RAN3 spec. Technicaly, it is a clear solution and simply UE handling. The associated CR is in [4].
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