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1 INTRODUCTION

3GPP TSG N2 has performed a feasibility study of the Gateway Location Register capability which was requested by the TSG SA2 (previously SMG12). The Feasibility assessment contains a list of advantages, disadvantages and open issues to be solved. This information was used as a basis for the technical assessment of the Gateway Location Register capability. In addition to above-mentioned information the technical assessment of the feasibility of Gateway Location Register is described in this document.

2 ADVANTAGES

3GPP TSG N2 identified a number advantages for the introduction of Gateway Location Register. The advantages are the following:

1. Optimization of  MAP Traffic
The GLR reduces the amount of mobility related MAP signalling between PLMNs. HPLMNs will benefit from the reduction in MAP signalling due to roaming subscribers, because of the reduced processing load on the HLR.
2. Interworking with GSM Networks
The GLR concept can be introduced into a PLMN without requiring a functional change or upgrade to the other PLMN nodes.
3. 
4. 
3 DISADVANTAGES

3GPP TSG N2 identified a number disadvantages for the introduction of Gateway Location Register. The disadvanteges are the following:

1. Application level of processing
The GLR 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 when MAP messages has to be relayed to the HLR. This treatment adds to the time taken to process those messages which have to be passed to the HLR
2. 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 a given HPLMN.
3. Effect on overall system reliability
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 considered. Similarly, the impact of the GLR restoration processing and signalling needs to be studied.
4. 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, it could be argued 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.

1. 
5. 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. 
6. VLR location based services
In current HLRs there can be operator specific services based on the VLR service area where the Subscriber is currently roaming. The resolution of location information is changed from the granularity of a VLR region to a GLR area (i.e a whole PLMN).
4 OPEN ISSUES

3GPP TSG N2 identified a number open issues that needs resolution for the introduction of Gateway Location Register. The open issues are the following:

1. Additional signaling 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.

1. 
2. 
3. 
5 TECHNICAL ASSESSMENT

3GPP TSG N2 attempted to achieve a unified technical assessment of Gateway Location Register. However, it realized that the meeting participants expressed substantial different opinions on the issue. Therefore, 3GPP TSG N2 identified four different levels of the feasibility assessment:

Level 4
TSG N2 considers that the Gateway Location Register WI can be specified within the timeframe of UMTS Release 99 and did not identify a risk that the introduction of Gateway Location Register WI will result in delays of the other UMTS 99 WI allocated for SWG N2B.

Level 3
TSG N2 considers that the Gateway Location Register WI can be specified within the timeframe of UMTS Release 99. However, it considers the activity as a substantial activity. Therefore, the introduction of the Gateway Location Register WI might result in delays of the other UMTS 99 WI allocated for SWG N2B

Level 2
TSG N2 considers that the Gateway Location Register WI can be specified within the timeframe of UMTS Release 99. However, it considers that to achieve the specification of Gateway Location Register it must drop all other UMTS 99 WIs allocated for SWG N2B

Level 1
TSG N2 considers that the Gateway Location Register WI can not be specified within the timeframe of UMTS Release 99. 

Within TSG CN WG2 the following companies provided the technical assessments as described in Table 1.
TABLE 1
Company Technical Assessment
Company
Technical Assessment

Nokia 
2 

Nortel Networks
2

Fujitsu
4

DoCoMo
4

Vodafone
3

Ericsson
1

Alcatel
2

Siemens
1

France Telecom
3

NEC
4

T-Mobil


Mannesmann
3

NTC
4

Motorola
1

NTT
4
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