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1
Introduction

RAN #34 has approved a work item on Higher Order Modulation for HSUPA ‎[1].

This document describes the non-trivial changes proposed in the RAN1 CR set for the introduction of 16QAM for HSUPA ‎[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”:

· 16QAM was listed among the supported modulation schemes for FDD E-DCH.

3
Changes to 25.211

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

· Two new E-DPDCH slot formats for 4PAM were added, one for SF2 and one for SF4. Two orthogonal 4PAM constellations together form a 16QAM constellation.

4
Changes to 25.212

Section 4.2 “General coding/multiplexing of TrCHs”:

· Section 4.2.14 “Multiplexing of different transport channels into one CCTrCH, and mapping of one CCTrCH onto physical channels”:

· It is specified that all PhCHs belonging to the same CCTrCH shall use the same modulation scheme.

Section 4.8 “Coding for E-DCH”:

· Section 4.8.4 “Physical layer HARQ functionality and rate matching for E-DCH”:

· Determination of modulation scheme (beside SF and number of PhCHs) was added.
· Only the combination 2xSF2+2xSF4 is supported for 4PAM. This is equivalent to 1xSF2+1xSF4 with 16QAM.

· It is also possible to introduce a second PLnon-max parameter for controlling the amount of puncturing before switching to higher order modulation if this would be desired.
· The HARQ bit collection was not fundamentally changed.

· Simulations in ‎[7] indicate that for the operating points where 16QAM will typically be used for HSUPA (i.e. at high bit rates), this will give better performance than the bit collection, constellation rearrangement and symbol mapping specified for 16QAM for HSDPA.
· Section 4.8.6 “Interleaving for E-DCH”:

· A second identical interleaver is introduced for 16QAM, in the same way as for HSDPA.
· Two interleavers give somewhat better performance than a single interleaver for 16QAM for HSDPA according to ‎[8] and ‎[9].

Section 4.9 “Coding for E-DPCCH”:

· No changes to the coding.
· The new E-TFC table(s) will be included in the MAC (TS 25.321) CR.

Section 4.10 “Coding for E-AGCH”:

· Section 4.10.1A “E-AGCH information field mapping”:
· The AG value table needs to be updated.
· The three highest values are not used in Rel 6. Is it enough with these three extra indices for 16QAM? In that case the remainder of the table can be untouched. Otherwise we should define a separate AG value table for 16QAM.

5
Changes to 25.213

Section 4.2.1 “Dedicated physical channels”:

· Modulation mapping for E-DPDCH with 4PAM was added.

· The mapping is equivalent to the 16QAM mapping for HSDPA.

· The gain factor tables for E-DPCCH and E-DPDCH may need to be updated.

6
Changes to 25.214

Section 5.1.2.5B “Setting of the uplink E-DPCCH and E-DPDCH powers relative to DPCCH power”:

· The need for improved phase reference for 16QAM and three possible solutions are discussed in ‎[10]. Our preference is the E-DPCCH boosting in support of E-DPCCH-aided channel estimation.
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