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1 Introduction

The Super-Charger concept is designed to improve the efficiency of the Mobil​ity Management in the networks. The goal is to reduce the signalling in the net​works due to location update procedures. In particular reduction of the international signalling is important.

Not surprisingly, there are some problems associated with the Super-Charger concept. When a subscriber record is discarded from the VLR and/or the SGSN by the Super-Charger database management function without informing the HLR, the “MS Purged” flag (or the “MS Purged for non-GPRS” flag and/or the “MS Purged for GPRS” flag) is not set in the HLR. Therefore, mobile terminated short messages destined for the concerned subscriber may still be routed to the MSC (if the HLR has not received a MAP_UPDATE_LOCATION indication mes​sage from another VLR) or the SGSN (if the HLR has not received a MAP_UPDATE_GPRS_LOCATION indication message from another SGSN). 

The MSC or the SGSN can of course not forward this short message. In addition the VLR may still receive (unsuccessful) requests for roaming number for the concerned subscriber and the SGSN may still receive (unsuccessful) requests for PDP context activation.

2 Proposal

To cope with the problems of the termination of SMS messages certain measures could be taken. A request for a roaming number con​cerning a subscriber, whose record has been discarded from the VLR by the Super-Charger database management function, will result in a “MS Purged” indication from the VLR to the HLR, so that the HLR subsequently can set the “MS Purged” flag for the concerned subscriber, thereby preventing subsequent attempts to reach the concerned subscriber with mobile terminated calls or short messages. If the same result can be achieved as a consequence of an unsuccess​ful short message delivery to a subscriber whose record has been discarded from the VLR or the SGSN by the Super-Charger database management func​tion, the efficiency of the Super-Charger concept is improved.

The procedures described below makes sure that an unsuccessful short message delivery to a subscriber, whose record has been discarded from the VLR or the SGSN by the Super-Charger database management function, results in that the “MS Purged”, “MS Purged for non-GPRS” or “MS Purged for GPRS” flag (or both the two latter) is set for the concerned subscriber in the HLR. First the “only circuit switched service” (i.e. non-GPRS) case is described, then the “only GPRS” case and last the “combined circuit switched service and GPRS” case. 

Only circuit switched service (i.e. non-GPRS)

Upon reception of a MAP MT FORWARD SHORT MESSAGE indication mes​sage concerning a subscriber whose record has been discarded from the VLR by the Super-Charger database management function, the MSC returns to the SMS GMSC a MAP MT FORWARD SHORT MESSAGE response message includ​ing the User Error parameter indicating an Absent Subscriber SM error with the diagnostic information “MS Purged” or “MS Purged for non-GPRS”
.

When receiving this error indication the SMS GMSC sends a MAP REPORT SM DELIVERY STATUS indication message to the HLR including the SM Delivery Outcome parameter with the new value “MS Purged” or “MS Purged for non-GPRS”. When the HLR receives the MAP REPORT SM DELIVERY STATUS indication message with the SM Delivery Outcome parameter set to the new value “MS Purged” or “MS Purged for non-GPRS”, it, in addition to storing the Service Center Address and the MSISDN in the Message Waiting Data, sets the “MS Purged” flag or the “MS Purged for non-GPRS” flag for the concerned subscriber. Hence subsequent attempts to reach the concerned sub​scriber with mobile terminated calls or short messages are prevented. A MAP REPORT SM DELIVERY STATUS confirmation message is then returned to the SMS GMSC according to the normal procedure.

Possibly, the HLR should also set the MNRF (Mobile Not Reachable Flag) in the subscriber record and, if applicable, set the MNRR (Mobile Not Reachable Reason) in the subscriber record to the new value “MS Purged” or “MS Purged for non-GPRS”.

Only GPRS

This procedure will, with small differences, be the same as in the “only circuit switched service” case. One difference is that the MAP SEND INFO FOR MT SMS procedure is never used by the SGSN. The next difference is that the diag​nostic information for the Absent Subscriber SM error returned from the SGSN to the SMS GMSC in the MAP MT FORWARD SHORT MESSAGE response message will be “MS Purged” or “MS Purged for GPRS”. The same goes for the value of the SM Delivery Outcome parameter in the MAP REPORT SM DELIVERY STATUS indication message from the SMS GMSC to the HLR, i.e. the new value “MS Purged” or “MS Purged for GPRS” will be used in this case. The next difference is that either the “MS Purged” flag or the “MS Purged for GPRS” flag should be set in the HLR. The last difference is that if the MNRR flag should be set in the HLR, it should be set to the new value “MS Purged” or “MS Purged for GPRS”.

Combined circuit switched service and GPRS
In this case the MAP MT FORWARD SHORT MESSAGE response message from the MSC will have the same format and parameter values as in the “only circuit switched service” case and the when the messages is sent from the SGSN it will have the same format and parameter values as in the “only GPRS” case. For the SM Delivery Outcome parameter in the MAP REPORT SM DELIVERY STATUS indication message from the SMS GMSC to the HLR, however, the situation becomes a little more complex. There are now three cases: 

2)  The short message delivery via the MSC failed but the delivery via the SGSN succeeded. In this case the SM Delivery Outcome parameter should be set to “Successful delivery, MS Purged for non-GPRS”. The “MS Purged for non-GPRS” flag should be set in the HLR.

3)  The short message delivery via the SGSN failed but the delivery via the MSC succeeded. In this case the SM Delivery Outcome parameter should be set to “Successful delivery, MS Purged for GPRS”. The “MS Purged for GPRS” flag should be set in the HLR.

4)  The short message delivery failed via both the MSC and the SGSN. In this case the SM Delivery Outcome parameter should be set to “MS Purged for GPRS and non-GPRS”. Both the “MS Purged for non- GPRS” and the “MS Purged for GPRS” flags should be set in the HLR.

3 Conclusion

The following are some merits of the proposal:

· The procedure makes sure that an unsuccessful short message delivery to a subscriber, whose record has been discarded from the VLR or the SGSN by the Super-Charger database management function, results in that an “MS Purged” indication is set for the concerned sub​scriber in the HLR. Hence subsequent attempts to reach the concerned subscriber with mobile terminated calls, data packets or short messages are prevented.

· The proposed mechanism imposes only minor modifications of the cur​rent UMTS MAP (UMTS TS 29.002) and the currently proposed Super- Charger stage 2 specification.

�	The MSC will receive this information from the VLR via the MAP SEND INFO FOR MT SMS procedure, but since the MSC and the VLR, in practice, are always co- located, this procedure is not described in the main body text. However, if the MAP SEND INFO FOR MT SMS procedure is used explicitly, then MAP SEND INFO FOR MT SMS response message should be returned from the VLR including the User Error parameter indicating an Absent Subscriber SM error (which is not one of the allowed indications according to the current specification of the MAP SEND INFO FOR MT SMS in []) with the diagnostic information “MS Purged” or “MS Purged for non- GPRS”.





