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1 Scope

Several documents have been presented and discussed to progress the introduction of the GLR into the UMTS architecture. Even after these discussions, a number of technical issues remain to be resolved before the GLR concept can be considered as a viable addition to the UMTS architecture. This document identifies those technical issues, and other issues which have to be considered when the decision is taken on whether to include the GLR as part of the UMTS core network architecture.

2 Technical issues which require resolution

2.1 Additional signalling load on HLR restart

When any HLR node served by a GLR restarts, the Reset message from that HLR will trigger an Update Location dialogue for every subscriber served by that GLR. This will lead to large peaks in signalling. If the GLR were not used then Update Location dialogues would be triggered only for those subscribers served by the HLR node which restarted, and the signalling load would be lower. A possible solution to this problem is to use a distinct global title for the GLR to correspond to each HLR node which the GLR serves, but further study is needed to find how to reduce the signalling load on HLR restart.
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3 Issues to be considered when deciding whether to include the GLR in the UMTS core network architecture

3.1 Expected saving in signalling load

The objective of introducing the GLR is to reduce the signalling load for location updating between the VPLMN and the HPLMN. All other signalling which, in the current GSM architecture, goes between VLR and HLR has to be relayed through the GLR to the HLR.

In particular, when an MS moves between VLR service areas, or establishes radio contact after VLR restart, it is necessary to retrieve authentication sets from the HLR.

At least in European countries, it is common that a Subscriber roaming in a foreign country changes VPLMN operator without explicit subscriber action. This change of network will require signalling to the HLR, because a GLR serves only one VPLMN, rather than one country, at least as it is defined for release 99.

3.2 Location based services
In current HLRs there can be operator specific services based on the VLR service area where the Subscriber is currently roaming. With the introduction of the GLR, the support of such services requires the movement of a subscriber between VLRs to be made visible to the HLR. This would eliminate the saving in location updating signalling towards the HLR for subscribers with such location dependent services. The resolution of the location information is changed from granularity of a VLR region to a GLR area (i.e. a whole PLMN).
3.3 Handling of unsupported services

When an MS registers in a new VLR, the subscriber data management procedure allows the VLR to indicate towards the HLR the services which are provisioned for the subscriber but which the VLR does not support. It is essential that the HLR is aware of which services are not supported, so that it can decide what action to take for the subscriber. In order to handle different levels of support of services in different VLRs served by the same GLR, there is a trade-off between additional signalling towards the HLR to make the HLR aware of the level of support in each VLR, and additional complexity in the GLR to reduce the signalling towards the HLR.
3.4 Application level analysis of signalling

The GLR has to analyse MAP messages from the VLR to determine whether they should be:

· Passed on without modification to the HLR;

· Modified (e.g. by replacing the VLR address at the application level with the GLR address) before being passed on to the HLR;

· Handled at the application level in the GLR, without being passed on to the HLR.

The GLR therefore has to terminate all TC dialogues with the VLRs which it serves, and initiate a new TC dialogue with the appropriate HLR for the cases in the first two bullets above. This treatment adds to the time taken to process those messages which have to be passed to the HLR.

3.5 Reliability requirements

The GLR handles all the signalling traffic to the HPLMN for roaming subscribers, and has to maintain the subscriber database for roaming subscribers. This imposes a high reliability requirement (at least as high as for the HLR) on the GLR, because it is a single point of failure for all the visitors from all HPLMNs served by the GLR.
Also, the addition of a new node (the GLR) to the signalling path between the VLR and the HLR introduces an additional point of failure. The effect of this on the overall system reliability needs to be studied. Similarly, the impact of the GLR restoration processing and signalling needs to be studied.

3.6 Upgrading of GLR capabilities

The GLR acts as a VLR when interworking with an HLR, and as an HLR when interworking with a VLR. In order to avoid the GLR imposing the limit on the service capabilities of the VPLMN, the GLR has to support the highest capability level, as seen by the HLR, of all the VLRs which it serves. Hence whenever the  capability of a served VLR is increased the capability of the GLR has to be increased to match. Similarly, there can be concerns for the network operators that whenever the capability of the HLR as seen by the VLR is increased the capability of the GLR has to be increased to match.

4 Conclusion

TSG-N2 are asked to consider whether the issues identified in section 2 of this contribution have been satisfactorily resolved in the current draft of the GLR feasibility report.

TSG-N2 are also asked to confirm that the issues identified in section 3 of this contribution should be brought to the attention of TSG-N when they consider the GLR feasibility report, in order to reach a reasoned decision on whether to include the GLR in the UMTS standard for Release 99.

