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1 Introduction

This paper considers the potential for capacity and performance benefit gained by modifications to the GSM resource allocation scheme when considering specification of the GERAN R’00.  Several areas of possible future enhancements to the GERAN are described which can only provide benefits if there is separate up and downlink resource assignment.  

The idea of uni-directional channels first appeared as a pre-requisite for statistical multiplexing.

This paper presents uni-directional channels as having potential to improve capacity and performance in the GERAN, independent of discussions on the advantages of statistical multiplexing.

The ideas presented are not necessarily fully formed, they serve to illustrate some of the many potential benefits that may be achieved in future evolutions of the GERAN given that the resource allocation could be separated.  This paper will hopefully stimulate further investigation into these potential benefits.

2 Discussion

Separation of uplink and downlink allocation could produce capacity improvements gained from allowing more voice or data calls on the same set of resources. 

Resource pairs might be blocked for particular service usage due to Quality of Service requirements or other allocation restrictions applied in one of the paired links. The separation of uplink from downlink allocation allows greater flexibility in these allocations and thus an improvement in capacity for a given QoS metric. The paper presented by Lucent [1.] shows such an example where good quality channels are blocked due to poor quality on their paired channel.

Another consequence of separating up and down link assignment is the possible releasing of constraints on assignment for signalling channels allowing better system performance to be gained.

Signalling round trip delays could be minimised and performance-improving criteria can be introduced where they had previously been impossible.  It would also be possible to increase unidirectional signalling bandwidth dynamically to match the increased needs under certain cell locations, conditions and service availability. Unidirectional channel allocations may be suitable for segregating the RACH of specific services or more generally for the MS according to a certain release.

Optimisations may be obtained with separate up and downlink allocations based on a further observation that traffic will become increasingly asymmetric in nature. 

As data traffic starts to dominate voice traffic (even if it is a significant percentage) it will become the case that there is generally more downlink traffic than uplink.  This leads to the situation that uplink resources are not fully utilised and can thus be used in a more optimal manner especially if uplink channels do not have to be paired with downlink channels.  Either the QoS for uplink traffic can be improved by selecting the channels with the best C/I metric or greater resource can be provided for uplink data or signalling traffic.

This separation could also be extended to other logical areas such as the separation of uplink and downlink RLC/MAC link adaptation. Such an enhancement would allow link adaptation to calculate and use the optimum coding scheme for each individual link, providing greater efficiency of available resources.

3 Conclusions

This discussion has identified many areas of potential capacity and performance improvements gained from separation of up and down link resource allocation in the GERAN. 

By adding such a feature to the GERAN system, it will be possible to provide increased capacity and performance as well as some additional services to the users.  Following separation, further study and investigation of these areas should yield specific enhancements that could be included in GERAN R’00 to realise these potential benefits. It should be noted that we believe further discussions would identify other areas of improvement not included in this paper.

This discussion occupies a broad cross section of GERAN functionality, showing that the issue of separating up and down link allocation can be of benefit in many aspects of the GERAN, apart from statistical multiplexing.

The analysis required to understand all the issues relating to separation of up and down link allocation may require further consideration for the Release 2001. The migration from R’99 to R’00 includes an important functional step. The potential, e.g. in the signalling domain, may be important for R’00; we should therefore discuss the feature as candidate for R’00.
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