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Introduction

We discuss the properties of the downlink rate matching procedure in the context of the 3GPP HSDPA work item.

R99 rate matching for flexible position of TrCH

The downlink rate matching algorithm as defined in release 99 generally results in discontinuous transmission when rates lower than the highest rate defined by the transport format combination set are selected. This approach still results in similar system performance as continuous transmission as long as the number of users with similar type of physical channel rate is high enough to guarantee good statistical averaging. However in case of PDSCH this condition is not met in general. In such cases discontinuous transmission may result in relatively significant system capacity reduction as the power allocated for part of the time to one high data rate user can not be re-allocated to another high data rate or voice user for the remaining of the frame duration. The time/power surface highlighted on the figure is therefore lost and the capacity is reduced proportionally. This is clearly an area for improvement which should be addressed in the context of HSDPA

Requirement for HSDPA & Rel-5 rate matching

As explained in the previous section, we believe that the rate matching algorithm used  for transport channels mapped onto the HS-PDSCH should ensure continuous downlink transmission in order to maximize the system throughput. This could be achieved for example by applying the current UL rate matching structure to the downlink transmission. Since the UL rate matching algorithm is already implemented in the terminal, the additional complexity associated with this enhancement should not be significant.
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Figure 1: simplified power/time representation of various DL channels
Assuming that the DL rate matching algorithm is modified as suggested for the HS-PDSCH we suggest that the same algorithm is also applied to the Rel-5 PDSCH and Rel-5 transport channels using flexible position.
Conclusion
We have described some issues associated with the existing downlink rate matching algorithm when applied to high rate downlink channels. We have suggested the use of the uplink rate matching procedure for the HS-PDSCH as well as PDSCH and channels using flexible position of TrCH. This would ensure that available downlink resource can be used with maximum efficiency.
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