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1 Introduction

In RAN1 #47 meeting, RAN1 has agreed that 64QAM for HS-PDSCH shows significant throughput gains in some scenarios. In RAN #34 plenary meeting, the WI introduction of 64QAM for HSDPA (FDD) was approved [1]. This contribution presents a detail analysis of change on coding for HS-DSCH by introducing 64QAM.
2 Coding for HS-DSCH to support 64QAM
With respect to HSDPA transmissions using 64QAM, since only QPSK and 16QAM in the current coding for HS-DSCH, there are several function units of coding for HS-DSCH should be extended to support 64QAM modulation, such as Hybrid-ARQ functionality, interleaving and constellation re-arrangement for HS-DSCH.

HARQ for HS-DSCH to support 64QAM
When 64QAM is introduced, HARQ functionality and rate matching should be adjusted for larger transport block sizes. In the HARQ second rate matching, the value range of initial error variable eini varies depending on the modulation mode. Based on the current physical layer Hybrid-ARQ functionality, the redundancy version parameters and constellation version parameter should be defined in particular for 64QAM modulation.
Interleaving for HS-DSCH to support 64QAM
In current specification, the number of bits in one TTI for one physical channel of HS-DSCH is 960 for QPSK and 1920 for 16QAM. When 64QAM is introduced, because there are 2880 bits in one TTI for one physical channel of HS-DSCH, the bits for 64QAM can not be interleaved due to at most two interleavers of the same fixed size (32×30) in current interleaving scheme. So we need introduce a third 2nd interleaver of the same fixed size R2×C2＝32×30 in order to support 64QAM.

Constellation re-arrangement to support 64QAM
There is constellation re-arrangement only for 16QAM in current specification. Number of bits in one group mapped from input bits sequence depends on modulation mode, i.e. 4 for 16QAM and 6 for 64QAM. So the group including 6 bits for 64QAM can not do constellation re-arrangement according to current specification for 16QAM. So, different constellation re-arrangement version for 64QAM should be newly defined.

3 Conclusion

This contribution shows the change on coding for HS-DSCH if introducing 64QAM in TS 25.212. From above description, we can relatively straightforward extend the current coding chain for HS-DSCH to support 64QAM. 
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