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1. Background

The aim of this document is to contribute to the current discussion within TSG GERAN and its subgroups regarding the suitability of an Iur-like interface between two BSCs and between a BSC and an RNC, namely the Iur-G.

2. Requirements

It is generally accepted that GERAN should try to align to UTRAN. Vodafone share this viewpoint and encourage it, since the increase of synergies between the two systems will produce faster results in both the standardisation and development work for GERAN.

2.1. Definition of GRA (GERAN Registration Area) and its overlay

One of the features in UTRAN that Vodafone regards as very useful is the definition of URAs (UMTS Registration Areas) and the possibility of overlaying them. The main benefit is the reduction of location related signalling, triggered by the change of registration area. Since the location procedures make very intense use of the processor in the core network, any means to reduce it becomes very desirable to operators.

As shown in Figure 1, LAs (Location Areas) in GSM cannot overlay. This results in frequent location update procedures on the borders between two LAs and, especially, where more than two LAs come together. The problem is particularly acute in densely populated areas, where the paging load and VLR capacity force a reduction in the size of the LA. Despite the reselection hysteresis and careful planning, this “ping-pong” effect continues to exist in reality, causing unnecessary load on the MSC, HLR and signalling network, thus notably reducing its effective capacity.

This problem also exists in GPRS Routeing Areas with mobile stations in standby state.
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Figure 1 – Density of location update procedures in GSM Location Areas.
A possible solution to this problem is to allow the overlay of the new location areas, so that, for instance, a new one can be centred where several others join, as Figure 2 shows. Figure 3 shows the optimum overlay of three layers of hexagonal GRAs. Note that all the points where three GRAs of one level join are now the centres of GRAs of another level.
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Figure 2 – Optimum position for overlaid GRA.
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Figure 3 – Optimum disposition for three layers of overlaid hexagonal GRAs.
For this tool to be useful, no restriction should be made for their definition: as Figure 4 shows, 

a) one BSC could parent cells belonging to several GRAs and

b) cells parented by different BSCs could belong to a certain GRA —thus GRAs would be able to cross BSC boundaries.

It has to be taken into account that the fact that a cell belongs to several GRAs implies the broadcast of several GRA IDs on the cell’s BCCH.
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Figure 4 – GRAs crossing BSC areas.
Note that the hysteresis between registration areas could be set up to be much smaller than the one between GSM location areas.

2.2. Iur-G for signalling

It is the requirement above to allow GRAs to go beyond BSC boundaries that brings the need for the Iur-G interface, at least for signalling. When a mobile station needs to be paged within one GRA, the MSC sends the page to the “serving BSC” (i.e., the BSC with an active Iu connection to the MSC), which:

a. broadcasts it on the cells that belong to the GRA and

b. passes the page to the other(s) BSC(s) parenting cells within the same GRA.

If the mobile station answers the paging on a cell not parented by the “serving BSC”, the response and the handover preparation can be done using the Iur-G interface.

A particular case of special importance is the existence of an Iur-G interface between a BSC and an RNC with overlapped coverage. The presence of the interface would notably reduce the core network signalling associated with the toggling between GERAN and UTRAN.

2.3. Iur-G for user data

At present, Vodafone cannot see an obvious benefit in the presence of an user plane in the R4 Iur-G interface, considering the extra development that this requirement may imply. However, it is very important that:

a. nothing in the R4 GERAN architecture prevents its enhancement in future releases by allowing the Iur-G interface to carry user data, and

b. the R4 GERAN protocols are designed in such way that the existence of an user plane in the Iur-G interface is transparent to the mobile station; this may mean that R4 GERAN-capable mobile stations are able to use a UMTS-like mobility management, where the location procedures are disabled in dedicated mode (e.g., a message with similar functions to the MM Information message may need to be defined and supported).

3. Questions

· What are the benefits of enabling the Iur-G interface to carry user data?

· Is it possible to define a single registration area for both GERAN and UTRAN so that the reselections do not generate any signalling?

· What is the foreseen increase in the load of the paging channels? 

4. Summary

Vodafone see a clear benefit of the existence of the Iur-G interface between BSCs and between and a BSC and an RNC. It would align the GERAN to the UTRAN by allowing the definition of registration areas that cross BSC boundaries. The reduction in location management procedures is seen as a very important goal to pursue.

At present, there seems to be no clear benefit to require a user plane in the Iur-G interface in addition to signalling. However, full attention has to be paid to ensure that it is possible to add this in the future. It is important that the presence of the Iur-G interface is transparent to the mobile station and that the necessary procedures are already supported in R4, to prevent that R4 terminals become legacy if the mentioned feature is included in the future.
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