3GPP TSG-N WG2
Tdoc 3GPP N2-99C68

Abiko, JAPAN

13 - 17 September 1999

Source:
LM Ericsson AB

Title:

TMSI Re-allocation within a Super Charged Network


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. Two of them are related to the TMSI: 

· The elimination of the MAP CANCEL LOCATION message decreases the efficiency of the TMSI management in the VLR and the P-TMSI management in the SGSN.

· The elimination of the MAP PURGE MS message creates a TMSI ambiguity problem and a P-TMSI ambiguity problem.

The TMSI is a short temporary identi​fier. Hence the TMSI value range is a limited resource. Normally, a TMSI is allocated to a subscriber at location update in a new location area (and it can then, as an operator choice, be reallo​cated during subsequent contacts between the MS and the network) and unallo​cated when the subscriber leaves the location area (thereby making it available for allocation to other subscribers). 

If the new location area is managed by the same VLR, the VLR has full control of what is happening and can unallocate the TMSI in the old location area as soon as the subscriber sends a location update request in the new location area. But if the new location area is managed by another VLR the allocation of the TMSI in the old location area is trig​gered by the MAP CANCEL LOCATION message from the HLR to the previ​ous VLR. In the Super-Charger concept the MAP CANCEL LOCATION message is removed and consequently the TMSI is not unallocated in the nor​mal way. In fact, the old VLR is not made aware of that the subscriber has left its service area. 

The P-TMSI is managed by the SGSN in a similar way and the P-TMSI management is affected in the same way as the TMSI management by the removal of the MAP CANCEL LOCATION message. The Super-Charger Report does not state how or when the TMSI and the P-TMSI are unallocated. This is a problem.

The VLR can not be sure that the subscriber has actually registered in another VLR. He may still, though inactive, be located in the service area of the same VLR. In the current GSM systems the HLR can include a “Freeze TMSI” parameter in the MAP PURGE MS response message. This is done if the VLR number stored (for the concerned subscriber) in the HLR is the same as the VLR number received in the MAP PURGE MS message. This is a precaution to prevent double allocation of a TMSI, when the HLR has not received a location update for the subscriber in another VLR (i.e. when, according to the records of the HLR, the subscriber is still located in the service area of the VLR from which its subscriber record was purged). 

The frozen TMSI is made available again at a subsequent location update (by the concerned subscriber) in the same VLR or at the reception of a MAP CANCEL LOCATION message (for the con​cerned subscriber) or, in extreme cases, by O&M interventions.

The P-TMSI management is affected in exactly the same way by the removal of the MAP PURGE MS message from the SGSN to the HLR and the conse​quently removed possibility for the HLR to reply with a “Freeze P-TMSI” parameter.

In a Super-Charged network the above-described protection against double allo​cation of a TMSI is removed together with the MAP PURGE MS message. This is another problem.

2 Proposal

To cope with the problems of the TMSI/P-TMSI un-allocation described in the previous section certain measures could be taken. The vast majority of the cases (namely the cases when the subscriber identifies himself with the TMSI in the location update request or the P-TMSI in the GPRS Attach request or the Rout​ing Area Update request) would be covered if a reception of a MAP SEND IDENTIFICATION request message in the previous VLR or the reception of an Identification Request message or a SGSN Context Request message in the pre​vious SGSN would have the same effect as a MAP CANCEL LOCATION mes​sage (except that the subscriber profile is retained according to the Super- Charger concept of course), i.e. that the TMSI/P-TMSI of the concerned sub​scriber is unallocated.

To cover the remaining small minority of the cases (or all of the cases in the non-GPRS case if the MAP SEND IDENTIFICATION message is removed, which is studied as a possibility in the Super-Charger report) another mecha​nism is also needed as a backup. 

· One way is to state that a TMSI/P-TMSI is valid for only a certain specified period of time, e.g. “T”, after the last contact between the MS and the network. This means that if the time T has elapsed since the last contact with the network, the MS is not allowed to use the TMSI/ P-TMSI to identify itself to the network in a subsequent access attempt and should not respond to subsequent page messages including the TMSI/P-TMSI (in essence the TMSI/P-TMSI should be deleted in the MS). To allow for some timer discrepancy the network on its side will not unallocate the TMSI/P-TMSI until the time T+ (where is a small fraction of T) has elapsed since the last contact with the MS. For the same reason the network should not use the TMSI/ P-TMSI in a page message between the times T- and T+ since the last contact with the MS. 

NOTE: Event though the TMSI and the P-TMSI parameters were treated together in the above paragraphs there may be one pair of timing parameters (i.e. T and ) for the TMSI and one for the P-TMSI, e.g. TTMSI and TMSI and TP-TMSI and P-TMSIand they need not have the same values.

· The values of the parameters T and for the TMSI and the P-TMSI respectively could be standardized or they could be specified as being part of the system information broadcast in every cell, thereby leaving the choice of the exact val​ues to each operator. The latter method gives some flexibility to the operators, which could be useful since different operators may have different coding schemes for the TMSI parameter and possibly also for the P-TMSI parameter. 

· Broadcasting the parameter values as system information also makes it possible to have different parameter values for the TMSI (which is unique within one location area) in different location areas within the same PLMN. And for the P- TMSI, which is unique within the service area of a SGSN, it would be possible to have different parameter values in different SGSN service areas within the same PLMN. This could be a useful feature since e.g. in location areas where there are normally many (i.e. more than average) subscribers registered simulta​neously, reusing of TMSI values is more important and therefore the parameter T (and consequently also the parameter) should be set to a smaller value than in location areas where there are normally few subscribers registered simulta​neously.

3 Conclusion

The main advantage of this proposal is that the unallocation of the TMSI/P-TMSI is achieved in a controlled manner and within a reasonable time. And by letting the timing principle apply even when a subscriber record is discarded from the VLR or the SGSN by the Super-Charger database management function, the TMSI/P-TMSI ambiguity problem in conjunction with the removed MAP PURGE MS message is also solved with this method. The drawback is that the MS will sometimes have to identify itself with the IMSI (or may have to be paged with the IMSI), when, if the time limit were not used, the TMSI or the P- TMSI could otherwise have been used. However, currently TSG S3 is investigating the encryption of the IMSI on the radio interface, which will overcome the slight disadvantage.

