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1 Introduction

At RAN meeting #38 in November 2007, " Work item on 64QAM for 1.28 Mcps TDD HSDPA" was approved as a new work item (WI) in RP-070924 [1]. In this document we present interleaver structure, constellation re-arrangement and physical channel mapping for HS-DSCH with LCR TDD 64-QAM modulation.
2 Interleaver structure for LCR TDD 64-QAM modulation
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Figure 1: Interleaver structure for HS-DSCH with 64-QAM modulation

The interleaving for TDD is done over all bits in the TTI, as shown in figure 1 when 64QAM modulation is being used for the HS-DSCH. The bits input to the block interleaver are denoted by s1, s2, s3, ..., sR , where R is the number of bits in one TTI.
For 64QAM, two identical interleavers operate in parallel to the first. For all interleavers, R2 is chosen to be the minimum integer that satisfies R ≤ 90 ( R2. The output bits from the bit scrambling operation are divided into three parts of different interleavers: bits sk and sk+1 go to the first interleaver, bits sk+2 and sk+3 go to the second interleaver and bits sk+4 and sk+5 go to the third interleaver, where k mod 6 = 1. Bits are collected accordingly from the interleavers: bits vk and vk+1 are obtained from the first interleaver, bits vk+2 and vk+3 are obtained from the second interleaver and bits vk+4 and vk+5 are obtained from the third interleaver, where again k mod 6 = 1.
3 Constellation re-arrangement for LCR TDD 64-QAM modulation
The following table 1 describes the operations that produce the different rearrangements of 64 QAM.

The bits of the input sequence are mapped in groups of 6 so that vk, vk+1, vk+2, vk+3, vk+4, vk+5 are used, where k mod 6 = 1.
Table 1: Constellation re-arrangement for 64 QAM

	Constellation version

parameter b
	Output bit sequence 
	Operation

	0
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	None 

	1
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	Swapping MSBs and LSBs. Inversion of Middle SBs

	2
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	Left circular shift of pair of SBs. Inversion of Middle SBs

	3
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	Inversion of Middle SBs


The output bit sequences from the table above map to the output bits in groups of 6, i.e. rk, rk+1, rk+2, rk+3, rk+4, rk+5, where k mod 6 = 1.
4 Physical channel mapping for HS-DSCH for LCR TDD 64-QAM modulation
When the modulation level applied to the physical channels is 64-QAM :

The physical channel p used to transmit the kth bit in the sequence yt,k is :
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If p is odd then :
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If p is even then :
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5 Conclusion
We suggest approving the interleaver structure, constellation re-arrangement and physical channel mapping for HS-DSCH with LCR TDD 64-QAM modulation..
[1]
RP-070924, SI proposal “Proposal for New Work item on 64QAM for 1.28Mcps TDD HSDPA”, RAN #38, Cancun, Mexico, Nov. 2007.
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