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Introduction

Release-99 does not fully support SF=512 DPCH operation, in particular it does not allow the network to benefit from the reduced code space utilization when considering the SF=512 DPCH in soft handover. Indeed if the DPCH is transmitted from multiple cells, the respective DPCH signals should be time aligned at the UE within the receive window (i.e. within +/‑ 148 chips), meaning that the network has to adjust the DPCH timing by increments of 256 chips. This would not allow to the network to preserve the orthogonality between SF=512 channelization codes derived from the same SF=256 root code and therefore in this scenario the code resource utilization is equivalent to a SF=256 DPCH (i.e. 1/256th of the code tree).

Time synchronized cells

As long as the cells are not too large and are time and frequency synchronized with each other the network should be able to preserve the orthognality between all SF=512 DPCH across the cells. For such configuration R99 fully supports SF=512 operation in SHO and can benefit from the reduction in code space utilization.

Time asynchronous cells

When a cluster of cells are not time synchronized it is likely that the RRM would have to select DPCH offsets such that two SF=512 DPCH would be only 256 (modulo 512) chips apart (at the cell TX) which would prevent the full utilization of the SF=512 code tree when considering SF=512 DPCH operation in SHO. Besides time synchronization of the cells the only solution to enable full utilization of the SF=512 code tree (including in SHO) is to extend the receive window at the UE such that the network can adjust the timing of SF=512 DPCH in steps of 512 chips and therefore preserve the orthogonality between all SF=512 codes.

Outline of proposal

The proposal to extend the receive window would only apply to SF=512 DPCH. According to the proposal , for DPCH with SF=512 the network should ensure that the DPCH is received within a +/-276 chip window at the UE. For DPCH with SF<512 we would propose that the requirements stay as they are (pending other proposals not related to SF=512 DPCH operation) that is, the network should ensure that the DPCH is received within a +/-148 chip window at the UE.

At this stage and based on RAN WG2 discussion support for SF=512 DPCH would remain optional in Release-5.

Impact of the proposal

Extending the receiving window  has two consequences. It requires a larger deskew buffer in the UE and it reduces the time available for processing of the power control commands. In particular the UE may not have enough time to derive the power control command sent on the DL and apply it to the slot beginning 1024 chips after the corresponding  DL slot boundary. For example if the receive window were to be extended to +/-276 chips the UE would have (1024-512-276)=236 chips in the worst case to combine and make a decision on the power control command to apply to the next UL slot.

We believe that it is possible for a Release-5 UE to derive the command within 236 chips. Alternatively we would propose that the power control loop delay could be relaxed when SF=512 DPCH. The consequence would be a slight degradation of the UL performance at medium velocities.

Conclusion

We have described current limitation associated with SF=512 DPCH operation and outlined a solution which would enable the network to fully benefit from the low code usage associated with SF=512 DPCH. We have discussed the associated impact and believe that given that SF=512 DPCH would still be optional in Release-5 WG1/WG4 should both extend the receive window size in case of SF=512 DPCH as outlined in the proposal section and maintain the current PC delay requirement (i.e. apply DL PC command to next UL slot boundary).

- 1/2 -

