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1
Introduction

RAN #34 has approved a work item on 64QAM for HSDPA ‎[1].

This document describes the non-trivial changes proposed in the RAN1 CR set for the introduction of 64QAM for HSDPA ‎[2]

 REF _Ref156148084 \r \h 
‎[3]

 REF _Ref156148086 \r \h 
‎[4]

 REF _Ref156148087 \r \h 
‎[5]

 REF _Ref156148089 \r \h 
‎[6].
2
Changes to 25.201

Section 4.2.3 “Modulation and spreading”:

· 64QAM was listed among the supported modulation schemes for HS-DSCH.
3
Changes to 25.211

Section 5.3.1.1 “Open loop transmit diversity”:
· An STTD (Alamouti) encoder block diagram for 64QAM was added.

Section 5.3.13 “High Speed Physical Downlink Shared Channel (HS-PDSCH)”:

· A new HS-DSCH slot format for 64QAM was added.

4
Changes to 25.212

Section 4.5 “Coding for HS-DSCH”:

· Section 4.5.4 “Hybrid ARQ for HS-DSCH”:

· The parameters rmax and Nrow were defined for 64QAM.
· Section 4.5.6 “Interleaving for HS-DSCH”:

· For 16QAM there are two identical interleavers. Similarly, a third identical interleaver is introduced for 64QAM.

· Section 4.5.7 “Constellation re-arrangement”:

· A constellation re-arrangement for 64QAM in accordance with ‎[7] was added.
· Simulations in ‎[8] seem to indicate that IR combining outperforms constellation re-arrangement.
Section 4.6 “Coding for HS-SCCH”:

· Section 4.6.2 “HS-SCCH information field mapping”:
· RV coding, modulation scheme mapping and channelization code-set mapping need be updated once there is an agreement regarding the HS-SCCH format for 64QAM.

· The overhead on HS-SCCH from 64QAM support will be small compared to the overhead on HS-SCCH from MIMO support. Therefore it seems reasonable to introduce two new HS-SCCH formats, the first one supporting 64QAM but not MIMO and the second one supporting 64QAM and MIMO.
· Section 4.6.6 “Rate matching for HS-SCCH”:

· Updates may be needed depending on the agreed HS-SCCH format for 64QAM.
· Section 4.6.7 “UE specific masking for HS-SCCH”:
· Updates may be needed depending on the agreed HS-SCCH format for 64QAM.
Section 4.7 “Coding for HS-DPCCH”:

· No changes to the coding.

· The new CQI table is included in the 25.214 CR.

5
Changes to 25.213

Section 5.1.1 “Modulation mapper”:
· Modulation mapping for 64QAM was added.

· The same mapping as in LTE (TS 36.211) is used, except that the values have been scaled in order to obtain an average power equal to 2, as for QPSK and 16QAM.
6
Changes to 25.214

Section 6A.2 “Channel quality indicator (CQI) definition”:
· A new CQI mapping table for 64QAM capable UE categories was added.

· The table is currently empty.

· The CQI step size can probably be increased from ~1.0 dB to ~1.5 dB without significant performance degradation, which should be sufficient to cover the required CQI range.
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