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1 Introduction 

In the past meetings there has been a lot of discussion on the AS-NAS concatenation issue. The purpose of this contribution is to clarify the current status in the RAN2 and RAN3 on this topic and to finalize all the open issues taking into account the latest agreements.

2 Background
Current RAN3 agreement
Following S1AP messages contain NAS PDU IE:

· SAE Bearer Setup Request/Response
· SAE Bearer Modify Request/Response
· Initial Context Setup Request 
RAN3 Open Point
It is still Open point if the Initial Context Setup Response message should contain the NAS PDU IE
Current RAN2 agreement [1]
Concatenation is allowed in DL but not in UL with the exception of the RRC Connection Setup Complete. This means that the UE when receiving an AS message with NAS concatenated it will reply with two UL RRC messages
3 Discussion
AS a consequence of the RAN2 outcome, RAN3 need to revise the current agreement on the AS and NAS concatenation issue of the S1AP messages as well as close all the related open points. The following way forward is proposed:

· Option1:

· eNB wait to receive the two RRC messages from UE (in response to the DL RRC message carrying the NAS PDU ) and send one S1AP message with NAS message concatenated towards the MME.
· As consequence it is needed to introduce the NAS PDU IE in the following messages:

· Initial Context Setup Response/Failure
· The Failure message may contain the Activate Default EPS Bearer Context Reject and/or Attach Complete/Detach Request
· SAE Bearer Modify Failure
· the UE may fail the Modify EPS Bearer Context Request with Modify EPS Bearer Context Reject [1]
· SAE Bearer Setup Failure
· the UE may fail the Activate EPS Bearer Context Request with Activate EPS Bearer Context Reject [1]

· Option2:

· eNB does not wait to receive two messages from UE and it replies to the MME with two related S1AP messages

· As a consequence we need to remove the NAS PDU IE from following S1AP messages:

· S1AP Bearer Setup Response

· S1AP Bearer Modify Response
The procedures affected by the AS and NAS concatenation issue are the following:
· Attach

· Idle to Active: Service Request

· Idle to Active: MOC

· Idle to Active: Mobile Terminated call
[image: image1.emf]UE

eNB

MME

RRC : 

UL Information Transfer

(Request Bearer Resource Allocation )

Service Request triggered by the UE

RRC: Connection Reconfiguration

(

QoS, Security parameters Activated 

Dedicated EPS Bearer Context Request

)

S1AP: UPLINK NAS TRANSPORT

(Request Bearer Resource Allocation )

S1AP: SAE Bearer Setup Request

(QoS, Security parameters, 

Activated 

Dedicated EPS Bearer Context Request

)

RRC: Connection 

Reconfiguration Complete

S1AP: SAE Bearer Setup Response

(

Activated Dedicated EPS Bearer Context 

Accept

)

RRC: 

UL Information Transfer 

(

Activated Dedicated EPS 

Bearer Context Accept

)

Below the message flow of the idle to Active transition due to the Mobile Originated call for both options.
Figure 1: Idle to Active transition triggered by MOC- (AS and NAS concatenation allowed in UL)
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Figure 2: Idle to Active transition triggered by MOC- (AS and NAS concatenation not allowed in UL)
Abnormal cases:

In figure 3 some abnormal cases are depicted in both option 1(AS-NAS concatenation is allowed in both UL and DL direction for the S1APprotocol) and option 2 (AS-NAS concatenation is allowed only in DL direction for the S1APprotocol)




Figure 3: Some Abnormal case during Bearer Activation procedure 
Some consideration:
· There is no much difference in term of latency between Option 1 and Option 2 for all the procedures affected ;

· Given the above message flows describing the activation of a dedicated bearer in both successful and unsuccessful cases, the concatenation of AS and NAS messages in the UL direction will cause more complexity in the eNB to handle case where one of the RRC message is not received by the eNB;
· On the other hand, the AS/NAS concatenation in the S1AP message will avoid any overhead BW in the S1 Interface.
4 Conclusion

In this contribution we have clarified the current status (agreements and open points) on the issue related to the AS /NAS concatenation, made some analysis on the main procedures involved in this issue (e.g. Attach, idle to Active transition triggered by MOC/MOT, etc.), and propose a way forward to finalize the open points.

In particular we propose to align the S1AP to the RAN2 agreement and not allow the AS-NAS concatenation in the UL S1-AP messages.
Therefore, we propose to agree on the changes proposed in [1].
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