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1 Introduction

This paper defines four performance-optimized constellation rearrangement (CoRe) versions for 64-QAM. With this proposal, the existing Rel-5 RV coding format for 16-QAM (25.212 section 4.6.2.1) can simply be reused for 64-QAM. The benefits of the proposed CoRe, compared to pure Chase combining and a CoRe reported previously in [2] are subsequently given by simulation. It is proposed that these CoRe versions are specified in the constellation rearrangement table for 64-QAM.
2 CoRe versions for 64-QAM
The purpose of Constellation Rearrangement is to change the mapping of the bits within a symbol in an attempt to average out the bit reliabilities over successive HARQ retransmissions, which leads to more efficient turbo channel decoding and lower block error probability. Assuming the 64-QAM symbol bit sequence i1,q1,i2,q2,i3,q3, with i1 and q1 being the MSBs and i3 and q3 the LSBs, then the Gray coding mapping rule used for 16-QAM in HSDPA can be extended to obtain the 64-QAM mapping shown in figure 1. It is proposed to use the four constellation rearrangement versions defined with table 1. Four versions were chosen to match the number selected for 16-QAM in HSDPA [1]. Another set of constellation rearrangement versions for 64-QAM was reported in [2], and is shown in Table 2. This will serve as a reference for our proposal.
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Table 1: Proposed constellation re-arrangement versions for 64 QAM
	Transmission number
	Output bit sequence 
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	Tx 4 (b=3)
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	Tx 5 (b=4)
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	Tx 6 (b=5)
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Table 2: Constellation re-arrangement versions for 64 QAM of [2].
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Figure 1: 64-QAM Constellation 

Figure 2 shows the improvement in performance obtained with our proposal, as compared to pure Chase combining (with no constellation rearrangement) and the CoRe reported in [2]. For this last option, the first four CoRe versions (out of 6) were simulated. The simulation parameters used to obtain these results are given in table 3. The HARQ transmission number is linked to the b parameter sequence i.e. transmissions 1,2,3,4 use b=0,1,2,3 respectively, while the s parameter is set to 1 and r parameter to 0. The bit collection and interleaver were extended to cater for 64-QAM. The waterfall curves of figure 2 correspond to 4 HARQ transmissions: black denotes the 1st transmission, blue denotes the 2nd transmission, red denotes the 3rd transmission BLER and magenta denotes the 4th transmission BLER. 

	Parameter
	Value
	Unit
	Comment

	FEC
	turbo
	
	

	Turbo decoding algorithm
	max log map
	
	

	# turbo decoding iterations
	8 
	
	

	max # HARQ transmissions
	4
	
	including 1st transmission

	Channel
	Static
	
	

	channel estimation
	Perfect
	
	

	Transport block size (TBS)
	2568
	bit
	

	Physical resource size
	3456
	bit
	

	CRC length
	24
	bit
	

	Modulation
	64-QAM
	
	

	coding rate (CR)
	0.75
	
	


Table 3: Simulation parameters
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Figure 2: Pure Chase combining vs. proposed CoRe and alternative CoRe [2].
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