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1. Introduction
This contribution discusses some potential optimizations and makes clairfiction of TA Update procedure. 
2. 
When TA UPDATE procedure occurs, the MME will perform different afterward procedure according to following cases.

· Case 1: UE-associated logical S1-connection is not established, Active Flag is set to inactive;
· Case 2: UE-associated logical S1-connection is not established, Active Flag is set to active;
· Case 3: UE-associated logical S1-connection is established, Active Flag is set to inactive;
· Case 4: UE-associated logical S1-connection is established, Active Flag is set to active;
Below analysis signalling flow case by case. Some enhancement should be made to existing S1 procedure.

Case 1 and case 2

In case 1 and case 2, the idle mode UE is moving to tracking area which is not in the TA List, or periodically TA timer expired, UE comes into active mode, and send the Tracking Area Update message in the RRC CONNECTION COMPLETE message. 

After eNB receives this message and there is no UE-associated logical S1-connection, eNB shall send INITIAL UE MESSAGE, containing NAS PDU. MME assign a MME UE S1AP ID. MME sends DL NAS TRANSPORT message to eNB.

If Active Flag is set to inactive, the MME then doesn’t need to trigger the UE CONTEXT SETUP procedure but need to release S1 logical association after DL NAS PDU transmission. But there is no proper message could be used to release the S1 logical connection in this case. The UE CONTEXT RELEASE COMMAND seems not proper since there is no UE CONTEXT has been established in eNB. 
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Figure 1: Signalling Flow for case 1
At the point of decoding of INITIAL UE MESSAGE, the MME could know if the UE-associated logical S1-connection is necessary based on Active Flag. If s1 association is not necessary, it is better that MME don’t assign a MME UE S1AP ID. 

An alternative is when MME sends the DL NAS TRANSPORT message, MME indicate the UE-associated logical S1-connection is not need to be setup. Then eNB could trigger the RRC RELEASE procedure once the eNB receives the DL NAS TRANSPORT message.

Proposal 1: DL NAS TRANSPORT message could be used to release the UE-associated logical S1-connection
If Active Flag is set to active, the MME need to active the S1 bearere and raido bearer By UE CONTEXT SETUP REQUEST message.

Case 3 and Case 4

For case 3 and case 4, the signalling flow is same with case 1 and case 2. But there is one problem in case 3 and case 4. The problem is occurred when UE-associated logical S1-connection is established and Radio Link Failure occurred. After UE choose another cell within the same eNB, UE send another TRACKING AREA UPDATE message to this eNB. If eNB find the UE-associated logical S1-connection has been established, eNB can not use INITIAL UE MESSAGE for NAS PDU transmission. In this assumption, for the first NAS message, UL NAS TRANSPORT message could be used. 


[image: image2.wmf]UE

cell1

MME

RRC Connection Req

RRC Connection Setup

RRC Connection Complete

Initial UE Message

Radio Bearer Setup

Initial UE Context Setup Request

cell2

If active flag

is active

RRC Connection Req

RRC Connection Setup

RRC Connection Complete

UL Nas Transport

RLF

KeNB SN

not sync

Initial UE Context Setup Response


Figure 2: Problem Description for case 3 and case 4 
The problem is occurred since the UE and eNB should have an aligned understanding of some kind of SN for initiating the KeNB derivation. If it is the SN the UE send in the first NAS message, MME will know this if the first NAS message if the first message is always transmitted in INITIAL UE MESSAGE. Otherwise, the MME don’t know which is the first NAS message and can not derive the SN for initiating the KeNB.
Proposal 2: For the first NAS message, the INITIAL UE message should be used.
3. Conclusion

It is proposed that

Proposal 1: DL NAS TRANSPORT message could be used to release the UE-associated logical S1-connection;

Proposal 2: For the first NAS message, the INITIAL UE message should be used.

The corresponding CR of proposal 1 is in R3-080765.

If the proposal 2 is agreeable, Samsung would like to provide the corresponding CR.
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