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1) Introduction

This paper addresses issues raised in the LS from RAN1 regarding scheduling operation during soft handover, and in particular Node B processing resource implications.

2) Node B Resource Impacts

Absolute and relative grants allow the Node Bs to control the transmission of UEs that are not in SHO situation, and therefore to achieve both good performance from HSUPA, and to control the required NodeB processing resources. For example absolute grants can be used to implement “Time and Rate” scheduling where a small number of UEs, selected according to channel conditions and traffic volume, are granted permission to transmit on E-DCH. Limiting to a smaller number of UEs with favourable channel conditions improve the required Node B processing resources, and leads to good performance.

In SHO however, an issue arises in that only a single Node B issues absolute grants (the “serving” Node B). Non-serving Node Bs are not aware of the absolute grants being made in surrounding cells. A Node B would be required to process all UEs not being served by this Node B, all of the time. Processing resources would need to be set aside for all such UEs, irrespective of whether or not these UEs are actually scheduled by the serving cell.

Potential approaches to mitigate this issue, while still retaining benefits of SHO, are:-

· Use of a transmission indication (TXI) as described in [2] (or equivalent signalling). This allows UEs to indicate to non-serving Node Bs that an absolute grant has been received. This is sent in advance of the E-DCH data transmission in order to allow time for the non-serving Node Bs to provision processing resources for the transmission. 

· If the non-serving Node B is in a resource limited condition, it may rank non-served users in terms of uplink quality (e.g. received power/SIR). UEs with higher uplink quality will be preferentially processed. UEs with low uplink quality on a particular Node B are anyway unlikely to benefit from the inclusion of this Node B in the selection combining, and therefore it is not necessary to expend processing resources for such UEs.

3) Control of RoT

One potential issue with applying “Time and Rate” scheduling concepts in SHO is that the serving cell is not aware of potential interference caused to neighbouring cells. Furthermore, the scheduling grant duration may be relatively short and the non-serving Node Bs may not have time to reduce the power/rate of problematic UEs by means of relative grants before this UE goes away and a new UE appears.

One potential solution to this problem is to make use of an “overload” status transmitted in each cell that has been proposed in RAN1. This could be used in conjunction with CPICH power measurements of non-serving cells. Specifically when an absolute grant is received from a serving cell, the UE would check the overload status of the non-serving cells. If any non-serving cells are in the overload condition, then the UE would reduce the maximum power from the value implied by the absolute grant. The reduction will be a function of the measured CPICH power on the overloaded cells in relation to the measured CPICH power on the serving cell.

4) Conclusion

This contribution addressed issues associated with scheduling such as absolute grants (“Time and Rate” scheduling) during soft handover. It is recommended that:

· Uplink signalling is used to inform non-serving Node Bs in advance of a data transmission resulting from an absolute grant made from a serving Node B.

· Node Bs should be allowed to disregard non-served UEs as a result of processing limitations in the Node B. In such cases UEs with higher uplink quality should be prioritized.

· When an absolute grant is received from a serving cell, the UE should check the overload status of the non-serving cells. If any non-serving cells are in the overload condition, then the UE should reduce the maximum power from the value implied by the absolute grant. The reduction will be a function of the measured CPICH power on the overloaded cells in relation to the measured CPICH power on the serving cell.

Adopting these principles will allow reasonable Node B processing resource utilisation during soft handover without degrading the performance of the system.
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