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1. Introduction
According to IEEE 802.16m 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. However, the CoRe details are not described in [2]. This contribution proposes details for the CoRe scheme.
2. Constellation Re-arrangement
Constellation re-arrangement only applies to 16 QAM and 64 QAM modulated bits. In case of QPSK it is transparent. 

Table 1 and Table 2 describe the operations that produce the different CoRe-versions for 16 QAM and 64 QAM, respectively, so that the four bits in a 16 QAM 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 1 are of lower quality at CoRe-version 2 while the two bits of lower quality at CoRe-version 1 are of higher quality at CoRe-version 2. Note that for the CoRe-version 1, each M bits (M = 4, 6) shall be mapped to the constellation bits bM-1– b0 in MSB-first order (i.e., the first bit shall be mapped to the higher index bit in the constellation). 

Table 1: Constellation re-arrangement for 16 QAM

	BitRe-versions
	Output bit sequence
	Operation

	1
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	- None

	2
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	- 1-bit circular shift for the in-phase and orthogonal components individually


Table 2: Constellation re-arrangement for 64 QAM
	BitRe-versions
	Output bit sequence
	Operation

	1
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	- None

	2
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	- 1-bit circular shift for the in-phase and orthogonal components individually


3. Simulation Results

As for the detailed simulation results, please refer to [3]. Note that 4 CoRe-versions are used for 16 QAM and 6 CoRe-versions are used for 64 QAM in [3], and but only 2 CoRe-versions are suggested for 16 QAM and 64 QAM in this contribution. This is because the tradeoff between CoRe gain and signaling overhead in IR HARQ is taken into account.
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15.X.2. 



HARQ

15.X.2.1 IR HARQ

15.X.2.2 Constellation Re-arrangement 

Constellation re-arrangement (Co-Re) is supported in 802.16m. Constellation re-arrangement only applies to 16 QAM and 64 QAM modulated bits. In case of QPSK it is transparent.  
Table 1 and Table 2 describe the operations that produce the different CoRe-versions for 16 QAM and 64 QAM, respectively, so that the four bits in a 16 QAM 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 1 are of lower quality at CoRe-version 2 while the two bits of lower quality at CoRe-version 1 are of higher quality at CoRe-version 2. Note that for the CoRe-version 1, each M bits (M = 4, 6) shall be mapped to the constellation bits bM-1– b0 in MSB-first order (i.e., the first bit shall be mapped to the higher index bit in the constellation). 

Table xxx: Constellation re-arrangement for 16 QAM

	BitRe-versions
	Output bit sequence
	Operation

	1
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	- None

	2
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	- 1-bit circular shift for the in-phase and orthogonal components individually


Table yyy: Constellation re-arrangement for 64 QAM
	BitRe-versions
	Output bit sequence
	Operation

	1
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	- None

	2
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	- 1-bit circular shift for the in-phase and orthogonal components individually
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