
IEEE C802.16m-08/1342


	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	A new constellation permutation scheme for channel coding

	Date Submitted
	2008-10-31

	Source(s)
	Qitao Song, Chi Gao, Rongdao Yu, Chongli Liu, Ying Jin
Huawei
	Voice:
  86-755-28970182
E-mail:  liuchongli@huawei.com


	Re:
	IEEE 802.16m-08/040 “Call for Comments and Contributions on Project 802.16m

System Description Document (SDD)”
Target topic: “Call for comments”

	Abstract
	This document proposes a new constellation permutation scheme for channel coding.

	Purpose
	For 802.16m discussion and adoption for standardization

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


A new constellation permutation scheme for channel coding
Qitao Song, Chi Gao, Rongdao Yu, Chongli Liu, Ying Jin
 Huawei 
Introduction
In 802.16m’s SDD(IEEE 802.16m-08/003r5) , IEEE 802.16m uses the CTC (convolutional turbo code) of code rate 1/3 defined in the IEEE 802.16e standard. The constellation Re-arrangement is supported in modulation block.
In 802.16e, the sub-block interleaving of CTC encoder only include bit permutation, not include the constellation bit permutation, adjacent coded bits may be mapped continuously onto less or more significant bits of the constellation, thus resulting long runs of lowly reliable bits. 

So we propose to add constellation permutation in the modulation block to insure adjacent coded bits are mapped alterative onto less or more significant bits of the constellation, thus voiding long runs of lowly reliable bits.
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Figure 1 CTC performance w/ and w/o interleaver
As shown in figure 1, “(288, 64QAM, 1/2)” means that Nep = 288, modulation scheme = 64QAM, coding rate = 1/2, and so on and so forth. The simulation channel is over AWGN. Theoretically, the performance with sub-block interleaver should be similar with the performance without sub-block interleaver in AWGN. However, the simulation shows that the real performance of CTC with sub-block interleaver is worse than the performance without sub-block interleaver. 
Herein, we propose a new constellation permutation scheme for channel coding to enhance the performance. 
Proposal
The channel coding block diagram in 802.16m’s SDD is shown below:
[image: image2.emf]
Figure 2 The channel coding block diagram

The proposed block diagram of Modulation in 802.16m is as follows:
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Figure 3 the proposed block diagram of Modulation
As shown is figure 3, the modulation block shall include constellation bit permutation & Re-arrangement、constellation mapping, to insure adjacent coded bits are mapped alterative onto less or more significant bits of the constellation, and also get the constellation re-arrangement gain. 

The proposed constellation bit permutation & Re-arrangement is as following formula:

 Jk = M*floor(k/M) + (offset+k+floor(k/(S*M)))mod(M)
Where k = [0:N-1] is the index of input bits,  M is the modulation order(2-QPSK,4-16QAM,6-64QAM), Jk is the index of the permutated bits. S is the number of symbol with the same mapping rule.  Specially, S = 6 when 64QAM is used; offset is used to implement the constellation-rearrangement for HARQ re-transmission, offset is the constellation-rearrangement (CoRe) version at this case. Otherwise, offset is equal to zero.
The example is shown in figure 4.
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Figure 4 the example of proposed constellation permutation

As shown in figure 4, if without the proposed constellation permutation, adjacent coded bits(0,1,…,15) are mapped onto best significant bits(b0/b3) of the constellation. After the proposed constellation permutation, adjacent coded bits are mapped alterative onto less or more significant bits of the constellation.
The constellation mapping is mapping the permutated and Re-arrangement bits to the modulation constellations (QPSK/16QAM/64QAM).
Simulation

Link-level simulation parameters are listed in Table 1 .
Table 1 Simulation parameters
	FFT Size
	1024

	CP Ratio
	1/8

	Code Type
	CTC encoder

	Code Rate
	1/2

	Modulation
	64QAM

	Channel estimation
	Idea estimation

	Channel model
	AWGN、VA30/PB3

	Receiver
	L-MMSE
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Figure 5 simulation comparisons proposed VS 16e’s in AWGN
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Figure 6 simulation comparisons proposed VS 16e’s in fading channel

As shown in the simulation results, the performance of our proposed is much better than the 802.16e’s, both in AWGN and fading channel. 
Conclusion

We propose a new constellation permutation scheme for channel coding to enhance the performance.
Text Proposal to SDD

------------------------------------Start text proposal------------------------------------
[Adopt the following text in the ToC of P802.16m System Description Document (SDD)]
Add the following text in Line 22, page 103 of IEEE 802.16m-08/003r5.
The constellation bit permutation scheme should be supported in modulation, to insure adjacent coded bits are the constellation bit permutation scheme should be supported in modulation, to insure adjacent coded bits are mapped alterative onto less or more significant bits of the constellation, thus voiding long runs of lowly reliable bits; and by using constellation-rearrangement (CoRe) version, the constellation-rearrangement for HARQ re-transmission can be implemented.
------------------------------------End text proposal------------------------------------
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