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 Proposed Changes to Constellation Rearrangement (15.3.11.4.2)
Sung-Eun Park, Chiwoo Lim, Jaeweon Cho, Jaehee Cho, Heewon Kang, Hokyu Choi
Samsung Electronics Co., Ltd.
1. Introduction
The contribution proposes the clean-up text of the constellation rearrangement (CoRe) to be included in the 802.16m amendment. In the current draft amendment [1], the constellation rearrangement version (CRV) is changed to the other version of CoRe in both downlink and uplink HARQ operation whenever the transmitted bits wraparound at the end of the circular buffer. There’s an ambiguity to determine the value of CRV by introducing the circular shift and reading represented by Nshift,i in bit selection algorithm. There’s also an ambiguity when we interpret the meaning of “wraparound” in uplink. So this contribution proposes the clear text that can avoid any ambiguities. 

2. CRV determination when Circular Shift and Reading is applied
When the circular shift and reading (CSR) represented by Nshift,i in bit selection algorithm is applied, there’s an ambiguity to determine the value of CRV. For example, Figure 1 shows the transmit order when SPID=3 in downlink. Let’s assume that CRV is explicitly indicated as zero. 
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Figure 1 Transmit order at SPID=3 in DL
It is unclear that the indicated CRV represents the version of portion 2 in orange color, or the version of portion 1 in yellow color in Figure 1. 

In this contribution, it is proposed that the CRV is determined assuming that Nshift,i is 0 for all subpakcet i. In that case, CRV=0 indicates the version of portion 2 in orange color. Then the CRV of portion 3 and portion 1 will be 1 because the wraparound buffer occurs at the end of the portion 2. 
3. CRV determination in uplink
In current amendment text, there’s some ambiguity to interpret the starting value of CRV for uplink implicitly. 
In uplink HARQ operation, the information on CRV is implicitly known at AMS and ABS, and the CRV of the first HARQ subpacket shall be 0. The CRV will be changed to other version only whenever the transmitted bits wraparound at the end of circular buffer. 
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Figure 2 IR HARQ transmission example in uplink
Figure 2 shows an example of IR HARQ transmission in uplink. Definitely the CRVs of 0th and 1st subpackets are 0. But the CRV of 2nd subpacket is unclear because this transmission doesn’t meet the end of circular buffer during the transmission. To clarify it, we propose the starting value of CRV for uplink as 
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assuming Nshift,i = 0 for all subpacket i. In other word, we propose to determine that CRV=1 for 2nd subpacket in Figure 2. Then the CRV of the first HARQ subpacket is always 0. 

4. References
[1] IEEE P802.16m/D2, “Draft Amendment to IEEE Standard for Local and Metropolitan Area Networks- Part 16: Air Interface for Broadband Wireless Access Systems,” October 2009.
5. Proposed changes for 802.16m draft amendment
---------------------------------------------------  Text Start  --------------------------------------------------- 

[Remedy: Change subsection 15.3.11.4.2 Constellation rearrangement from line 32, page 542 to line 22, page 543 as follows]

15.3.11.4.2 Constellation rearrangement

Two constellation re-arrangement (CoRe) versions shall be supported. CostellationThe constellation rearrangement only applies to 16QAM and 64QAM. In case of QPSK, it is transparent.

Table 916 and Table 917 describes the operations that produce two different CoRe versions for 16QAM and 64QAM according to the number of MIMO streams, 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-ver​sion 1 while the two bits of lower quality at CoRe-version 0 are of higher quality at CoRe-version 1.
Table 916—Constellation rearrangement version (rankMIMO stream = 1)

	Constellation
	Ncbps
	CRV
	Mapping rule

	16 QAM
	4
	0
	b0
	b1
	b2
	b3
	-
	-

	16 QAM
	4
	1
	b3
	b2
	b1
	b0
	-
	-

	64 QAM
	6
	0
	b0
	b1
	b2
	b3
	b4
	b5

	64 QAM
	6
	1
	b5
	b4
	b3
	b2
	b1
	b0


Table 917—Constellation rearrangement version (rankMIMO stream > 1)
	Constellation
	Ncbps
	CRV
	Mapping rule

	
	
	
	FirstEven symbol
	SecondOdd symbol

	16 QAM
	4
	0
	b0
	b1
	b2
	b3
	-
	-
	b4
	b5
	b6
	b7
	-
	-

	16 QAM
	4
	1
	b1
	b4
	b3
	b6
	-
	-
	b5
	b0
	b7
	b2
	-
	-

	64 QAM
	6
	0
	b0
	b1
	b2
	b3
	b4
	b5
	b6
	b7
	b8
	b9
	b10
	b11

	64 QAM
	6
	1
	b2
	b7
	b0
	b5
	b10
	b3
	b8
	b1
	b6
	b11
	b4
	b9


In DL HARQ operation, CRV (Constellation Rearrangement Version) is signaled for each subpacket to an AMS as a starting value for CRV. In UL HARQ operation, the information on CRVs is implicitly known at AMS and ABS and the starting value for CRV of the first HARQ subpacket i shall be 0
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. The CRV shall be changed to the other version of CoRe in DL and UL HARQ operation whenever the transmitted bits wraparound at the end of circular buffer.
In DL and UL HARQ operation, the CRV is determined assuming that Nshift,i is 0 for all subpakcet i.
---------------------------------------------------  Text End  ---------------------------------------------------[image: image5.png]
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