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Interleaving Rearrangement for 16m System 

Rongdao Yu, Yinwei Zhao, Chongli Liu
Huawei
Introduction 
In higher order modulation scheme, e.g. 16QAM or 64QAM, bits in a constellation symbol may have different transmission power and reliability. Take 16QAM as an example. As shown in figure 1, bits b1 and b3 are more reliable than bits b0 and b2.
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Figure 1 Constellation of 16QAM
Proposal
Bits in higher modulation order may have different reliability. If high reliability bits and low reliability bits exchange their positions in HARQ retransmission, the performance will be improved by averaging the bits reliability. This position exchange operation can be done by interleaving rearrangement.
The interleaving rearrangement scheme is designed as following .The interleaver is defined by a two-step permutation. The first permutation ensures that adjacent coded bits are mapped onto nonadjacent subcarriers .The second permutation insures that adjacent coded bits are mapped alternately onto less or more significant bits of the constellation in HARQ transmission, thus avoiding long runs of lowly reliable bits. 

The first permutation is defined by (1).
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The second permutation is defined by (2).
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(2)

Ncbps is the number of coded bits per encoded block size.

Ncpc is the number of coded bits per symbol, i.e., 2, 4, 6 for QPSK, 16QAM, 64QAM respectively .Let s =Ncpc/2. And n represents the index of HARQ transmission. For example n =0 for the initial HARQ transmission, n =1 for the first retransmission.
Simulation 
Simulation Parameters:





Table 1 Simulation Parameters 

	Simulation parameters
	16QAM
	64QAM

	Number of Transmission
	2
	2

	FFT Size
	512
	512

	CP Ratio
	1/8
	1/8

	Code Type
	CC
	CC

	Code Rate
	1/2
	1/2

	Number of slot in one FEC block
	1
	1

	Nep
	96bits
	144Bits


	Subcarrier allocation
	PUSC
	PUSC

	Channel Condition
	PB3/VA30
	PB3/VA30


Simulation Results: 
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Figure 2 BLER for PB3 16QAM 
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Figure 3 BLER for PB3 64QAM 
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Figure 4 BLER for VA30 16QAM
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Figure 5 BLER for VA30 64QAM
From above simulation results, we can conclude that the proposed interleaving rearrangement scheme has over 1dB gain than the 802.16e interleaving scheme. 
Conclusion 
The interleaving rearrangement scheme is proposed in the contribution, which has over 1 dB performance gain than the 802.16e interleaving scheme.
Text Proposal to SDD

------------------------------------Start text proposal------------------------------------
[Adopt the following text in the P802.16m System Description Document (SDD)]
11. x HARQ

11.x.x Interleaver
The interleaver is defined by a two-step permutation. The first permutation ensures that adjacent coded bits are mapped onto nonadjacent subcarriers .The second permutation insures that adjacent coded bits are mapped alternately onto less or more significant bits of the constellation in HARQ transmission, thus avoiding long runs of lowly reliable bits. 

The first permutation is defined by (1).
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The second permutation is defined by (2).
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(2)

Ncbps is the number of coded bits per encoded block size.

Ncpc is the number of coded bits per symbol, i.e., 2, 4, or 6 for QPSK, 16QAM, 64QAM respectively .Let s =Ncpc/2. And n represents the index of HARQ transmission. For example n =0 for the initial HARQ transmission, n =1 for the first retransmission.

------------------------------------End text proposal------------------------------------
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