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1- Introduction

When a UICC is switched from a 2G MS (on a 2G MSC) to a 3G UE (on a 3G MSC) and back again to the 2G MS with a Core Network that supports the SuperCharger functionality, the result is that the 2G MSC may not issue an Update Location the HLR.  The MAP Provide Routing Number requests will be incorrectly routed to the incorrect MSC resulting in terminating call failure.  The purpose of this document is to fully identify the scenario and propose a solution to be agreed upon by 3GPP CT4.
2- Background on SIM/USIM
3GPP TR 31.900 "SIM/USIM Internal and External Interworking Aspects" states that when a SIM and USIM application are implemented on the same UICC, they can never be active at the same time and it is not possible to switch between the applications while the device is active (2G MS will always use the SIM application and a 3G UE will always use the USIM application).  The MS/UE must be powered down and the UICC inserted into a different handset (2G - 3G) in order to switch between the SIM and USIM applications.
The SIM and USIM applications each contain an EFLoci file that holds the LAI (Location Area Identity) and the TMSI allocated to the user.  Although 3GPP TR 31.900 states that mapping between the files is possible, it is not a mandatory requirement.  This has resulted in UICC's that do not share the location Information between the SIM and USIM applications.  This leads to two copies of Location Information being stored on the UICC that are updated separately with no synchronisation performed between the two.
3- Description of Problem
The coverage area is covered by two MSC's (2G MSC and a 3G MSC).

Initially the UICC is located in the 2G MS and is attached to a 2G MSC which has SuperCharger activated.  The SIM application on the UICC is used and updated with the location information.  The HLR is aware that the subscriber is attached to the 2G MSC and will route Provide Routing Number requests accordingly.

When the UICC is switched to the 3G UE, the USIM application is accessed and the location information for the USIM application is updated (note that the SIM application still has the LAI of the 2G MSC).  The UE attaches to the 3G MSC and an Update Location is performed to the HLR. As SuperCharger is activated, no Cancel Location is sent to the 2G MSC.  The HLR is aware that the subscriber is attached to the 3G MSC and will route Provide Routing Number requests accordingly.

When the UICC is switched back into the 2G MS, the SIM application is accessed and the location information within the SIM application is used (the LAI has not been updated).  The MS attaches to the 2G MSC and provides the MSC with the Location information provided in the SIM application.  The VLR determines that the LAI has not changed and does not perform an Update location to the HLR.  The HLR believes that the subscriber is attached to the 3G MSC and will route Provide Routing Number requests accordingly.  Therefore the HLR will send the MAP Provide Routing Number to the 3G MSC incorrectly resulting in failed terminating calls.
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1. UICC is 2G MS.  User switches on the 2G MS causing an IMSI Attach which triggers an Update Location to the HLR from the 2G MSC/VLR.

2. HLR downloads the subscriber information to the 2G MSC/VLR in the Insert Subscriber Data.  HLR will route PRN Requests to the 2G MSC/VLR.

3. User switches off the 2G MS causing an IMSI Detach to the 2G MSC/VLR.

4. User switches the UICC to the 3G UE and switches on.

5. 3G UE performs the IMSI Attach to the 3G MSC/VLR which triggers an Update location to the HLR from the 3G MSC/VLR.

6. HLR does not send Cancel Location to the 2G MSC/VLR as SuperCharger is activated.  HLR downloads the subscriber information to the 3G MSC/VLR in the Insert Subscriber Data.  HLR will route PRN Requests to the 3G MSC/VLR.

7. User switches off the 3G UE causing an IMSI Detach to the 3G MSC/VLR.

8. User switches the UICC to the 2G MS and switches on.

9. 2G MS performs the IMSI Attach to the 2G MSC/VLR but does not trigger an Update location to the HLR as the Location Information has not been updated.  HLR will route PRN Requests to the 3G MSC/VLR resulting in the failure of terminating calls.
4- Proposal

The proposed solution is to introduce a scenario for Subscriber Detach (Explicit Detach and Implicit Detach) whereby if the MS/UE powers down, due to a possible change of UICC to new device, the Super-Charged VLR will request an Update Location on the next MS/UE Attach for the Subscriber regardless of whether the LAI received in the request is identical to the previously stored LAI.  Please note that the VLR should not delete the subscriber data in this case.  Therefore any MAP Provide Routing Number requests initiated to the HLR shall be routed to the correct MSC/VLR.  As the Update Location from the VLR to the HLR shows valid subscriber information, the HLR is not required to initiate MAP Insert Subscriber Data.
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10. Update Location triggered to the HLR from the 2G MSC/VLR.  HLR will route PRN Requests to the 2G MSC/VLR.

The proposed solution will affect 3GPP TS 23.116 "Super-Charger technical realisation" and 3GPP TS 23.012 "Location Management Procedures".  It is viewed by Nortel that this scenario represents a Frequent and Serious Mis-operation and therefore any solution would be proposed from Release 99 onwards.
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