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1- Introduction 

The Supercharger functionality is designed to reduce signalling traffic during mobility management. It does this by retaining subscriber information at the previous network entity after the MS has left the coverage area. If the MS returns to that coverage area and the subscription information has not changed at the HLR, the data is not sent to the VLR thus saving signalling. 

There are currently scenarios that may occur within the network, where the HLR in Super-charged networks is not updated with the current location of the MS. The result is that the MS may originate calls but terminating calls for the MS are routed to the wrong MSC/VLR and do not complete successfully. One of these scenarios was detailed in the Nortel discussion paper C4-051612 that was presented at CT4#29. This paper described how the problem that occurred when an MS roamed between 2G and 3G networks. It was pointed out that the problem was more generic as it had occurred in other scenarios than the one described and therefore required a more generic solution. 
2- Description of Problem

The MS roams between areas covered by two MSCs which both support Supercharger.

Initially the MS is attached to MSC/VLR A which has SuperCharger activated. The HLR information points to MSC/VLR A as the location for the MS and its subscriber data has been downloaded to MSC/VLR A. The HLR is aware that the subscriber is attached to the MSC/VLR A and will route Provide Routing Number requests accordingly.

The MS roams to the area covered by MSC/VLR B. It is attached to a MSC A which has SuperCharger activated. The MS sends a Location Update message to MSC/VLR B which does not send an Update Location message to the HLR. The HLR contains either NIL or a pointer to the previous MSC/VLR. At this point, the MS may originate calls, but for calls attempting to terminate on the MS, the MAP Provide Routing Number requests will be incorrectly routed to the incorrect MSC resulting in terminating call failure.
3- Proposal

The proposed solution is to add a “Do Not Delete Subscription” parameter to the Cancel Location message and require a Supercharged HLR to include it when it sends a Cancel Location message to the Supercharged VLR. When a Supercharged VLR receives a Cancel Location with this parameter, it does not delete the subscriber data but does reset the “Subscriber Data Confirmed in HLR” indicator. In addition to this change, a Supercharged VLR will be required to reset the “Subscriber Data Confirmed in HLR” indicator upon the reception of a Send Identification message from the serving VLR. 
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With this procedure in place, the Supercharged VLR will always send an Update Location message to the HLR when it receives a Location Update message. The subscriber data will be retained at the VLR which will reduce messaging and thus satisfy the original intent of Supercharger. 

The normal scenario is for the Serving VLR to send a Send Identification message to the Previous VLR to obtain subscriber information. This will set the “Subscriber Data Confirmed in HLR” indicator at the previous network entity. In this scenario, the Update Location message to the HLR would not contain the “Inform Previous Network Entity” parameter and the Cancel Location message would not be sent by the HLR to the previous network entity.

If the serving network entity could not send the Send Identification message successfully, the “Inform Previous Network Entity” flag would be included in the Update Location message and cause the HLR to send the Cancel Location message to the previous network entity and reception of this message would set the “Subscriber Data Confirmed in HLR” indicator.
4 – Reset

When an HLR sends a Reset message to a serving network entity, an Update Location is triggered for all subscribers affected, as the Reset message itself indicates a loss of confidence in the data stored by the HLR. This procedure is applicable for HLR Reset in a super-charger network. Unlike standard mobility cases, where the serving network entity cannot determine if its data matches that in the HLR, when a Reset is received, it can be certain that the subscriber data needs to be restored. To ensure that the data held at the HLR is correct, the UpdateLocationArg sent by the MSC/VLR or SGSN following receipt of a Reset from the HLR should include the SendSubscriberData marker within the SuperChargerInfo parameter.
5 - Impact

The proposed solution will affect 3GPP TR 29.002 “Mobile Application Part”, 3GPP TR 23.116 “Super-Charger Technical Realisation”, and 3GPP TS 23.007 "Restoration Procedures".  It is viewed by Nortel that this scenario represents a frequent and serious mis-operation and therefore this solution is proposed from Release 99 onwards.
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