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Abstract of the contribution 
This contribution proposes a mechanism to avoid unnecessary Location Area Updates after CS fallback, so that the extra latency introduced by this procedure can be avoided in cases it is not necessary. 

1. INTRODUCTION

During SA#64, the soft working assumption that Location Area Update (LAU) should always be performed after fallback, so that Roaming Retry procedure can take place in case of misaligned TA/LA, was agreed. However, it was still left FFS whether the LAU can be avoided in certain situation. 

This paper discusses whether the LAU is really necessary after every CS Fallback in case of idle mode UEs. Note that unnecessary procedures in this scenario will increase the “call setup delay” unnecessarily and should hence be circumvented to the extent possible.

2. DISCUSSION
The Location Area Update procedure after CS fallback was introduced in order to activate the Roaming Retry procedure in case of misaligned TA/LA cases at MSC pool area boundaries. Thus, the Location Area Update is necessary only in the case where the UE moves to a GERAN/UTRAN cell during the CS fallback that is served by another MSC than the TA where the UE was camped previously in LTE (before the CS fallback).

Note that due to the combined TA/LA update procedure, this scenario should only occur at the MSC pool area boundary when the coverage of the TAs at pool area boundaries extends beyond the coverage of the corresponding LAs (see Annex A.1 of TS 23.272 for further information).

Since such situations can be easily avoided or minimized through appropriate configuration of TAs and LAs at pool area boundaries, it can be assumed that a LAU is only required in very rare occasions.
3. Conclusion 
As a result of the fact that LAU are only required in very rare cases upon CS fallback for idle mode UEs, this contribution proposes that the UE should first send a “page response” upon CS fallback, and only perform a LAU in case the MSC responds with a “reject” (or “failure”) message. 
The following figure (Source: S2-082535) illustrates the proposed behaviour.
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1. MT terminating call procedure to Old VMSC with "mobile terminating 

roaming retry" feature active (see [x],Figure 4a).

2. paging via SGs/EPC

3. Page Respnose

4. Reject

5. Location Update

6. MT terminating call is retried to New VMSC using  "mobile terminating roaming retry" feature active (see [x],Figure 4a).


Figure 1: Mobile terminating roaming retry call procedure with CS fallback in case the UE moves to a GERAN/UTRAN cell that is served by a different MSC (New VMSC) than the TA it was camped on in LTE.
1.   
MT terminating call procedure to Old VMSC using the “Mobile Terminating Roaming Retry Call” procedure 

2.  
Old VMSC page the UE via SGs over EPC.
3.  
The UE performs the CS fallback and sends a page response to the serving MSC.

4. 
In case the UE moves to a GERAN/UTRAN cell that is served by a New VMSC, which didn’t serve the UE while camped on LTE, the New MSC will send a “page reject” message back to the UE.

5. 
In case the MSC has changed during the CS fallback (indicated by the “page reject” message), the UE performs a Location Update procedure to that MSC; otherwise, the MSC will establish the CS connection as usual.

6. 
In case the MSC has changed, the Location Area Update procedure triggers the “Mobile Terminating Roaming Retry Call” procedure to the New VMSC.

4. Proposal
If the proposed principle can be agreed, NEC will provide the necessary P-CRs for TS 23.272.
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1. MT terminating call procedure to Old VMSC with "mobile terminating roaming retry" feature active (see [x],Figure 4a).


2. paging via SGs/EPC


3. Page Respnose


4. Reject


5. Location Update


6. MT terminating call is retried to New VMSC using  "mobile terminating roaming retry" feature active (see [x],Figure 4a).



