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1. Introduction
According to the IEEE 802.16m System Description Document (SDD) [1], Constellation Re-arrangement (CoRe) is supported in 802.16m, wherein the CoRe can be expressed by a bit-level interleaver with a tone. Furthermore, according to the IEEE 802.16m Amendment Working Document (AWD) [2], two CoRe versions shall be supported. However, the mapping rule for two CoRe versions is still not specified in [2]. This contribution proposes the mapping rule for two CoRe versions in terms of rank-1 transmission.
2. Mapping Rule for CoRe Version 
Table 1 describes the operations that produce different CoRe versions for 16QAM and 64QAM respectively, so that the four bits in a 16QAM symbol (the six bits in a 64 QAM) are of the same resilience. In other words, the two bits of higher quality at CoRe-version 0 are of lower quality at CoRe-version 1 while the two bits of lower quality at CoRe-version 0 are of higher quality at CoRe-version 1. The mapping rule proposed in Table 1 has been validated by simulation results in [3]-[6].
Table 1: Constellation rearrangement version (rank =1)
	Constellation
	CRV
	Mapping rule

	16 QAM
	0
	b0
	b1
	b2
	b3
	-
	-

	16 QAM
	1
	b3
	b2
	b1
	b0
	-
	-

	64 QAM
	0
	b0
	b1
	b2
	b3
	b4
	b5

	64 QAM
	1
	b5
	b4
	b3
	b2
	b1
	b0




	
	
	

	
	

	


	
	

	



3. Reference

[1] IEEE 802.16m-08/003r8, IEEE 802.16m System Description Document [draft], April 2009
[2] IEEE 802.16m-09/0010r1a, IEEE 802.16m Amendment Working Document, March 2009
[3] IEEE C802.16m-09/0510, Proposed Text of Channel Coding and HARQ for the IEEE 802.16m Amendment 
[4] IEEE C802.16m-08/771r1, Enhanced HARQ scheme with Signal Constellation Rearrangement
[5] IEEE C802.16m-09/676r4, Mapping rule for Constellation Rearrangement
[6] IEEE C802.16m-09/0493r2, Constellation re-arrangement schemes and simulation result

Suggested Amendment Text

----------------------------------------------------------------------------------
15.3.12.2 HARQ

15.3.12.2.1 IR HARQ

15.3.12.2.1.1 Constellation rearrangement 
Two constellation rearrangement (CoRe) versions shall be supported. Co-Re only applies to 16QAM and 64QAM. In case of QPSK, it is transparent. 

In one HARQ process, all transmissions/retransmissions use the same CoRe scheme. In this particular CoRe scheme, two CoRe versions are exploited for 16QAM and 64 QAM modulation respectively.
Following table describes the operations that produce different CoRe versions for 16QAM and 64QAM respectively, so that the four bits in a 16QAM symbol (the six bits in a 64 QAM) are of the same resilience. In other words, the two bits of higher quality at CoRe-version 0 are of lower quality at CoRe-version 1 while the two bits of lower quality at CoRe-version 0 are of higher quality at CoRe-version 1.
Table 15.3.12.2.1.1-1: Constellation rearrangement version (rank =1)
	Constellation
	CRV
	Mapping rule

	16 QAM
	0
	b0
	b1
	b2
	b3
	-
	-

	16 QAM
	1
	b3
	b2
	b1
	b0
	-
	-

	64 QAM
	0
	b0
	b1
	b2
	b3
	b4
	b5

	64 QAM
	1
	b5
	b4
	b3
	b2
	b1
	b0
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