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Abstract of the contribution: This paper intends to enhance solution alternative 1 to reduce the architecture impact as much as possible. 
1. Introduction

Current solution alternative1 requires NAS message to carry XAI and CN node number to be derived from XAI; however, while short study it seems the solution does not necessary provide such capability, but to utilize current location area (LAI/RAI) for that matter. 

Therefore, this paper intends to enhance solution alternative 1 to reduce the architecture impact as much as possible and perform some editorial corrections.
2. Proposal

======================== 1st Modification part ============================
6.1.1.2 Area Concept
For CS/PS services, based on network operator option, the CN uses XA. In order to avoid excessive location management signaling, it may consist of a group of XAs called XA list. XA list for the CS and of the PS domain may be configured independently with the granularity of each XA. The list of XAs is used e.g. at CN initiated paging related to CS/PS services XA list can be created over multiple LAs/RAs.  XA is common area for the two CN domains (CS and PS).
======================== Next Modification ============================
6.1.2.1

Mobility / Location management

6.1.2.1.1
Location Area update with XA concept
If a network operator supports the XA concept, location registration procedure shown in figure 6.8a is initiated in following cases.

a)
In the case where UE moves into XA from LA or vice versa.

b)
In the case where XA changes to a new XA which is not assigned yet.
In the case where UE moves into LA from XA, Location Area update procedure descrbied in clause 6.15.1.1 is initiated.
The illustrated transfer of MM signalling to/from the UE uses an established RRC connection. This RRC connection can have been established beforehand due to ongoing interwork between UE and 3G-SGSN or be established only for this location registration procedure towards the 3G_MSC/VLR.
Attach and Location registration request messages do not contain old XA.  MSC or SGSN which receives Attach or Location registration request derives which XA the UE belongs to, if 'XA capability' is sent from the UE and the XAI is sent from RNC to MSC/SGSN. and returns a new XA list to the UE in Attach / Location registration accept message.  
XA capable UE only sees XA while it is moving, and can send Location registration request when it crosses the border of its XA list, based on the comparison between XAC broadcasted in the XA and the XA list stored in the UE.
For each indicated MM message sent in this case to/from UE, the CN discriminator indicates 3G_MSC/VLR.
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Figure 6.1.2.1.1: Interface information transfer for location update with XA when changing VLR area

1
The RRC connection is established, if not already done. The UE sends the initial message LA Update Request (old TMSI, old LAI, and XA capability indication, etc.) to the new 3G_MSC/VLR. The old TMSI and LAI are those that were assigned to the UE, and XA capability indicates that the UE is XA concept capable. The SRNS transfers the message to the 3G_MSC/VLR
NOTE:
The sending of this message to 3G_MSC/VLR also implies establishment of a signalling connection between SRNS and 3G_MSC/VLR for the concerned UE.

The RAN shall add LAC and RAC and XAC of the cell where the message was received before passing the message to the MSC.
2.
The new 3G_MSC/VLR sends an Send Identification Request (old TMSI) to the old 3G_MSC/VLR to get the IMSI for the UE. (The old LAI received from UE is used to derive the old 3G_MSC/VLR identity/address.) The old 3G_MSC/VLR responds with Send Identification Ack. (IMSI and Authentication triplets).

3.
Security functions may be executed.

4.
The new 3G_MSC/VLR inform the HLR of the change of 3G_MSC/VLR by sending Update Location (IMSI, MSC address, VLR number) to the HLR.

5.
The HLR cancels the context in the old 3G_MSC/VLR by sending Cancel Location (IMSI). The old 3G_MSC/VLR removes the context and acknowledges with Cancel Location Ack.

6.
The HLR sends Insert Subscriber Data (IMSI, subscription data) to the new 3G_MSC/VLR. The new 3G_MSC/VLR acknowledges with Insert Subscriber Data Ack.

7.
The HLR acknowledges the Update Location by sending Update Location Ack. to the new 3G_MSC/VLR.

8.
The new 3G_MSC/VLR validates the UE presence in the new XA. If due to regional, national or international restrictions the UE is not allowed to attach in the XA or subscription checking fails, then the new 3G_MSC/VLR rejects the LA update with an appropriate cause. The new 3G_MSC/VLR includes a new XA list for CS domain in the LA Update Accept. If all checks are successful, then the new 3G_MSC/VLR responds to the UE with LA Update Accept (new TMSI, new XA list).
9.
The UE acknowledges the new TMSI with a TMSI reallocation Complete. (TMSI can optionally be reallocated with the TMSI reallocation procedure).

10.
When the location registration procedure is finished, the 3G_MSC/VLR can release the signalling connection towards the SRNS for the concerned UE. The SRNS shall then release the RRC connection if there is no signalling connection between 3G_SGSN and SRNS for the UE.
======================== Next Modification  ============================
6.1.2.1.2
Combined GPRS/IMSI attach with XA concept
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======================== Next Modification ============================
6.1.2.1.3
Iu mode RA Update Procedure
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======================== Modification End ============================
�シーケンス上もXACを足した方がいいかなあと。英語的にこれであっているかなあ。
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