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Introduction
In the RAN1 #90bis meeting and RAN1 #91 meeting, the new CGS are adopted as the length-24, length-18 and length-12 base sequences for DFT-S-OFDM based PUSCH DMRS [1].
In the Email discussion after RAN1 #91 meeting, the following agreement were achieved:
Agreement: 
Discuss further the re-ordering of the CGS for DFT-S-OFDM after the Rel-15 Dec. specifications.
In this paper, we discuss re-ordering of the length-24, length-18 and length-12 base sequences for DFT-S-OFDM based PUSCH DMRS.
[bookmark: OLE_LINK144][bookmark: OLE_LINK145]Discussion on re-ordering of CGS for DFT-s-OFDM
In NR, base sequences with different lengths are divided into 30 groups. For a sequence length≥30, the Rel-14 LTE DMRS comb-2 ZC sequence design is reused. The new length-24, length-18 and length-12 sequences will be allocated into sequence groups with other lengths sequences. In NR, comb-2(i.e. RPF=2) is supported for DMRS for DFT-s-OFDM. For two sequences with different lengths, for example length-6 and length-12, the possible overlap scenarios are showed in Figure 1. As shown in Figure 1, there are multiple cross-correlation value due to the multiple overlap scenarios. However, it should be noticed that the cross-correlation value is equivalent if the longer sequence is ZC sequence because of the property of ZC sequence. With the current ordering, the number of sequences pair with high cross correlation for different sequence length pair from different groups is shown in Table 1-Table 3.

 
[bookmark: _Ref501982723][bookmark: _Ref501983520]Figure 1 Two overlap scenarios for length-6 sequence and length-12 sequence
[bookmark: _Ref501982211]Table 1 number of sequences pair with cross-correlation higher than 0.6
	
	Length-36
	Length-48
	Length-60
	Length-72

	Length-24
	6
	0
	5
	6

	Max.Corr.
	0.6951
	0.5963
	0.6614
	0.7293


Table 2 number of sequences pair with cross-correlation higher than 0.7
	
	Length-24
	Length-36
	Length-48
	Length-60
	Length-72

	Length-18
	5
	3
	7
	3
	6
	5

	Max.Corr.
	0.7395
	0.7412
	0.7326
	0.8597
	0.7477
	0.7651


[bookmark: _Ref501982219]Table 3 number of sequences pair with cross-correlation higher than 0.8
	
	Length-18
	Length-24
	Length-36
	Length-48
	Length-60
	Length-72

	Length-12
	10
	8
	5
	3
	9
	7
	10
	9

	Max.Corr.
	0.8892
	0.8933
	0.8550
	0.8525
	0.872
	0.8677
	0.8949
	0.8749


In order to reduce inter-cell interference, the cross-correlation of sequences from different groups should be minimized, i.e. sequences with high cross-correlation should be allocated into same group. As shown in Figure 1, no matter which overlap scenario is happened, interference for the longer sequence is ignorable due to the fact that only partial elements is overlapped, but interference for the shorter sequence may be very severe. Hence, re-ordering of longer sequences should be finished first and then shorter sequence.
Table 4-Table 6 show the new length-24, length-18 and length-12 base sequences after re-ordering.
[bookmark: _Ref501992602]Table 4 New length-24 base sequences after re-ordering
	Index
	Former
Index
	

	0
	1
	-1
	-3
	3
	-1
	3
	1
	3
	-1
	1
	-3
	-1
	-3
	-1
	1
	3
	-3
	-1
	-3
	3
	3
	3
	-3
	-3
	-3

	1
	2
	-3
	3
	1
	3
	-1
	1
	-3
	1
	-3
	1
	-1
	-3
	-1
	-3
	-3
	-3
	-3
	-1
	-1
	-1
	1
	1
	-3
	-3

	2
	0
	-1
	-3
	3
	1
	1
	-3
	1
	-3
	-3
	1
	-3
	-1
	-1
	3
	-3
	3
	3
	3
	-3
	1
	3
	3
	-3
	-3

	3
	4
	1
	-3
	3
	-1
	-3
	-1
	3
	3
	1
	-1
	1
	1
	3
	-3
	-1
	-3
	-3
	-3
	-1
	3
	-3
	-1
	-3
	-3

	4
	20
	-1
	3
	-3
	-3
	-1
	3
	-1
	-1
	1
	3
	1
	3
	-1
	-1
	-3
	1
	3
	1
	-1
	-3
	1
	-1
	-3
	-3

	5
	23
	-3
	1
	-3
	3
	-3
	1
	-3
	3
	1
	-1
	-3
	-1
	-3
	-3
	-3
	-3
	1
	3
	-1
	1
	3
	3
	3
	-3

	6
	5
	3
	-1
	1
	-1
	3
	-3
	1
	1
	3
	-1
	-3
	3
	1
	-3
	3
	-1
	-1
	-1
	-1
	1
	-3
	-3
	-3
	-3

	7
	26
	-3
	1
	3
	-1
	1
	-1
	3
	-3
	3
	-1
	-3
	-1
	-3
	3
	-1
	-1
	-1
	-3
	-1
	-1
	-3
	3
	3
	-3

	8
	13
	-3
	1
	-3
	3
	-1
	-1
	-1
	-3
	3
	1
	-1
	-3
	-1
	1
	3
	-1
	1
	-1
	1
	-3
	-3
	-3
	-3
	-3

	9
	15
	1
	1
	-1
	-3
	-1
	1
	1
	-3
	1
	-1
	1
	-3
	3
	-3
	-3
	3
	-1
	-3
	1
	3
	-3
	1
	-3
	-3

	10
	14
	-3
	-3
	-3
	-1
	3
	-3
	3
	1
	3
	1
	-3
	-1
	-1
	-3
	1
	1
	3
	1
	-1
	-3
	3
	1
	3
	-3

	11
	6
	-3
	3
	-1
	3
	1
	-1
	-1
	-1
	3
	3
	1
	1
	1
	3
	3
	1
	-3
	-3
	-1
	1
	-3
	1
	3
	-3

	12
	19
	3
	-3
	3
	-1
	-3
	1
	3
	1
	-1
	-1
	-3
	-1
	3
	-3
	3
	-1
	-1
	3
	3
	-3
	-3
	3
	-3
	-3

	13
	16
	-3
	3
	-1
	3
	-1
	3
	3
	1
	1
	-3
	1
	3
	-3
	3
	-3
	-3
	-1
	1
	3
	-3
	-1
	-1
	-3
	-3

	14
	21
	-3
	1
	-3
	-1
	-1
	3
	1
	3
	-3
	1
	-1
	3
	3
	-1
	-3
	3
	-3
	-1
	-1
	-3
	-3
	-3
	3
	-3

	15
	22
	-3
	-1
	-1
	-3
	1
	-3
	-3
	-1
	-1
	3
	-1
	1
	-1
	3
	1
	-3
	-1
	3
	1
	1
	-1
	-1
	-3
	-3

	16
	9
	3
	-3
	-3
	-1
	3
	3
	-3
	-1
	3
	1
	1
	1
	3
	-1
	3
	-3
	-1
	3
	-1
	3
	1
	-1
	-3
	-3

	17
	3
	3
	-1
	3
	-1
	1
	-3
	1
	1
	-3
	-3
	3
	-3
	-1
	-1
	-1
	-1
	-1
	-3
	-3
	-1
	1
	1
	-3
	-3

	18
	8
	-3
	1
	-3
	1
	-3
	-3
	1
	-3
	1
	-3
	-3
	-3
	-3
	-3
	1
	-3
	-3
	1
	1
	-3
	1
	1
	-3
	-3

	19
	11
	-3
	-3
	3
	3
	1
	-1
	-1
	-1
	1
	-3
	-1
	1
	-1
	3
	-3
	-1
	-3
	-1
	-1
	1
	-3
	3
	-1
	-3

	20
	10
	-3
	-3
	-1
	-1
	-1
	-3
	1
	-1
	-3
	-1
	3
	-3
	1
	-3
	3
	-3
	3
	3
	1
	-1
	-1
	1
	-3
	-3

	21
	24
	-3
	-1
	1
	-3
	-1
	-1
	1
	1
	1
	3
	3
	-1
	1
	-1
	1
	-1
	-1
	-3
	-3
	-3
	3
	1
	-1
	-3

	22
	29
	-1
	3
	-1
	-1
	3
	3
	-1
	-1
	-1
	3
	-1
	-3
	1
	3
	1
	1
	-3
	-3
	-3
	-1
	-3
	-1
	-3
	-3

	23
	17
	-1
	-3
	-3
	1
	-1
	-1
	-3
	1
	3
	-1
	-3
	-1
	-1
	-3
	1
	1
	3
	1
	-3
	-1
	-1
	3
	-3
	-3

	24
	7
	-3
	-1
	1
	-3
	-3
	1
	1
	-3
	3
	-1
	-1
	-3
	1
	3
	1
	-1
	-3
	-1
	-3
	1
	-3
	-3
	-3
	-3

	25
	27
	-3
	3
	-1
	-3
	-1
	-1
	-1
	3
	-1
	-1
	3
	-3
	-1
	3
	-3
	3
	-3
	-1
	3
	1
	1
	-1
	-3
	-3

	26
	28
	-3
	1
	-1
	-3
	-3
	-1
	1
	-3
	-1
	-3
	1
	1
	-1
	1
	1
	3
	3
	3
	-1
	1
	-1
	1
	-1
	-3

	27
	12
	-3
	-3
	1
	-1
	3
	3
	-3
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	3
	-3
	1
	-3
	1
	-1
	-1
	-1
	-3

	28
	18
	-3
	1
	-3
	1
	-3
	1
	1
	3
	1
	-3
	-3
	-1
	1
	3
	-1
	-3
	3
	1
	-1
	-3
	-3
	-3
	-3
	-3

	29
	25
	3
	-3
	-1
	1
	3
	-1
	-1
	-3
	-1
	3
	-1
	-3
	-1
	-3
	3
	-1
	3
	1
	1
	-3
	3
	-3
	-3
	-3


Table 5 New length-18 base sequences after re-ordering
	Index
	Former
index
	

	0
	6
	-1
	3
	-1
	-3
	3
	1
	-3
	-1
	3
	-3
	-1
	-1
	1
	1
	1
	-1
	-1
	-1

	1
	0
	3
	-3
	3
	-1
	1
	3
	-3
	-1
	-3
	-3
	-1
	-3
	3
	1
	-1
	3
	-3
	3

	2
	18
	-3
	3
	1
	-1
	-1
	3
	-3
	-1
	1
	1
	1
	1
	1
	-1
	3
	-1
	-3
	-1

	3
	8
	1
	-3
	-1
	-3
	3
	3
	-1
	-3
	1
	-3
	-3
	-1
	-3
	-1
	1
	3
	3
	3

	4
	3
	1
	1
	-1
	-1
	-3
	-1
	1
	-3
	-3
	-3
	1
	-3
	-1
	-1
	1
	-1
	3
	1

	5
	10
	-3
	-3
	1
	-1
	-1
	1
	1
	-3
	-1
	3
	3
	3
	3
	-1
	3
	1
	3
	1

	6
	13
	-3
	3
	-1
	1
	3
	1
	-3
	-1
	1
	1
	-3
	1
	3
	3
	-1
	-3
	-3
	-3

	7
	12
	-3
	-3
	3
	3
	3
	1
	-3
	1
	3
	3
	1
	-3
	-3
	3
	-1
	-3
	-1
	1

	8
	16
	-3
	-1
	3
	3
	-1
	3
	-1
	-3
	-1
	1
	-1
	-3
	-1
	-1
	-1
	3
	3
	1

	9
	21
	3
	-1
	3
	1
	-3
	-3
	-1
	1
	-3
	-3
	3
	3
	3
	1
	3
	-3
	3
	-3

	10
	26
	3
	-1
	-1
	1
	-3
	-1
	-3
	-1
	-3
	-3
	-1
	-3
	1
	1
	1
	-3
	-3
	3

	11
	7
	-3
	1
	-3
	-3
	1
	-3
	-3
	3
	1
	-3
	-1
	-3
	-3
	-3
	-1
	1
	1
	3

	12
	29
	-3
	-1
	-3
	-3
	1
	1
	-1
	-3
	-1
	-3
	-1
	-1
	3
	3
	-1
	3
	1
	3

	13
	25
	1
	1
	-3
	-3
	-3
	-3
	1
	3
	-3
	3
	3
	1
	-3
	-1
	3
	-1
	-3
	1

	14
	2
	-3
	3
	-1
	-3
	-1
	-3
	1
	1
	-3
	-3
	-1
	-1
	3
	-3
	1
	3
	1
	1

	15
	17
	-3
	-1
	-3
	-1
	-3
	1
	3
	-3
	-1
	3
	3
	3
	1
	-1
	-3
	3
	-1
	-3

	16
	11
	-3
	-3
	3
	3
	-3
	1
	3
	-1
	-3
	1
	-1
	-3
	3
	-3
	-1
	-1
	-1
	3

	17
	28
	-1
	-3
	1
	-3
	-3
	-3
	1
	1
	3
	3
	-3
	3
	3
	-3
	-1
	3
	-3
	1

	18
	14
	-3
	1
	-3
	-1
	-1
	3
	1
	-3
	-3
	-3
	-1
	-3
	-3
	1
	1
	1
	-1
	-1

	19
	20
	3
	3
	3
	-3
	-1
	-3
	-1
	3
	-1
	1
	-1
	-3
	1
	-3
	-3
	-1
	3
	3

	20
	22
	-3
	1
	1
	-3
	1
	1
	3
	-3
	-1
	-3
	-1
	3
	-3
	3
	-1
	-1
	-1
	-3

	21
	15
	-3
	-3
	3
	3
	3
	-1
	-1
	-3
	-1
	-1
	-1
	3
	1
	-3
	-3
	-1
	3
	-1

	22
	23
	-3
	-1
	-1
	-3
	1
	-3
	3
	-1
	-1
	-3
	3
	3
	-3
	-1
	3
	-1
	-1
	-1

	23
	5
	-3
	-3
	1
	-3
	3
	3
	3
	-1
	3
	1
	1
	-3
	-3
	-3
	3
	-3
	-1
	-1

	24
	1
	3
	-3
	1
	1
	3
	-1
	1
	-1
	-1
	-3
	1
	1
	-1
	3
	3
	-3
	3
	-1

	25
	4
	1
	1
	-3
	3
	3
	1
	3
	-3
	3
	-1
	1
	1
	-1
	1
	-3
	-3
	-1
	3

	26
	27
	3
	1
	-3
	1
	-3
	3
	3
	-1
	-3
	-3
	-1
	-3
	-3
	3
	-3
	-1
	1
	3

	27
	19
	3
	-1
	-3
	1
	-3
	-3
	-3
	3
	3
	-1
	1
	-3
	-1
	3
	1
	1
	3
	3

	28
	24
	-3
	-3
	-3
	1
	-3
	3
	1
	1
	3
	-3
	-3
	1
	3
	-1
	3
	-3
	-3
	3

	29
	9
	-3
	3
	1
	-1
	-1
	-1
	-1
	1
	-1
	3
	3
	-3
	-1
	1
	3
	-1
	3
	-1


[bookmark: _Ref501992609]Table 6 New length-12 base sequences after re-ordering
	Index
	Former Index


	

	0
	7
	-3
	3
	-3
	3
	3
	-3
	-1
	-1
	3
	3
	1
	-3

	1
	27
	-3
	3
	1
	-3
	1
	3
	-1
	-1
	1
	3
	3
	3

	2
	24
	-3
	3
	3
	1
	-3
	3
	-1
	1
	3
	-3
	3
	-3

	3
	3
	-3
	3
	1
	3
	-3
	1
	1
	1
	1
	3
	-3
	3

	4
	10
	1
	3
	-3
	1
	3
	3
	3
	1
	-1
	1
	-1
	3

	5
	6
	-3
	-3
	-1
	3
	3
	3
	-3
	3
	-3
	1
	-1
	-3

	6
	26
	1
	-1
	3
	-1
	-1
	-1
	-3
	-1
	1
	1
	1
	-3

	7
	17
	-3
	-1
	-1
	1
	3
	1
	1
	-1
	1
	-1
	-3
	1

	8
	5
	-1
	1
	1
	-1
	1
	3
	3
	-1
	-1
	-3
	1
	-3

	9
	19
	-3
	-3
	3
	-3
	-1
	3
	3
	3
	-1
	-3
	1
	-3

	10
	20
	-3
	1
	-1
	-1
	3
	3
	-3
	-1
	-1
	-3
	-1
	-3

	11
	15
	-3
	-3
	3
	1
	-3
	-3
	-3
	-1
	3
	-1
	1
	3

	12
	22
	-3
	-1
	-1
	-3
	-3
	-1
	-3
	3
	1
	3
	-1
	-3

	13
	12
	3
	1
	3
	1
	3
	-3
	-1
	1
	3
	1
	-1
	-3

	14
	2
	-3
	1
	-3
	-3
	-3
	3
	-3
	-1
	1
	1
	1
	-3

	15
	4
	-3
	1
	3
	-1
	-1
	-3
	-3
	-1
	-1
	3
	1
	-3

	16
	1
	-1
	-1
	-1
	-1
	1
	-3
	-1
	3
	3
	-1
	-3
	1

	17
	16
	-1
	1
	3
	-3
	1
	-1
	1
	-1
	-1
	-3
	1
	-1

	18
	21
	-3
	1
	3
	3
	-1
	-1
	-3
	3
	3
	-3
	3
	-3

	19
	23
	-3
	-1
	3
	1
	-3
	-1
	-3
	3
	1
	3
	3
	1

	20
	11
	-1
	-3
	3
	-1
	-3
	-3
	-3
	-1
	1
	-1
	1
	-3

	21
	8
	-3
	-1
	-3
	-1
	-1
	-3
	3
	3
	-1
	-1
	1
	-3

	22
	9
	-3
	3
	3
	3
	-1
	-3
	-3
	-1
	-3
	1
	3
	-3

	23
	25
	3
	-1
	-3
	3
	-3
	-1
	3
	3
	3
	-3
	-1
	-3

	24
	14
	-3
	-1
	1
	-3
	1
	3
	3
	3
	-1
	-3
	3
	3

	25
	29
	-3
	3
	1
	-1
	3
	3
	-3
	1
	-1
	1
	-1
	1

	26
	18
	-3
	-1
	3
	-3
	-3
	-1
	-3
	1
	-1
	-3
	3
	3

	27
	13
	-3
	-3
	3
	3
	3
	-3
	-1
	1
	-3
	3
	1
	-3

	28
	0
	1
	-1
	3
	1
	1
	-1
	-1
	-1
	1
	3
	-3
	1

	29
	28
	-3
	3
	-3
	3
	-3
	-3
	3
	-1
	-1
	1
	3
	-3


Table 7-Table 9 show the number of sequences pair with high cross correlation for different sequence length pair from different groups after re-ordering.
[bookmark: _Ref502044049]Table 7 number of sequences pair with cross-correlation higher than 0.6 after re-ordering
	
	Length-36
	Length-48
	Length-60
	Length-72

	Length-24
	1
	0
	2
	1

	Max.Corr.
	0.6790
	0.5939
	0.6453
	0.6121


Table 8 number of sequences pair with cross-correlation higher than 0.7 after re-ordering
	
	Length-24
	Length-36
	Length-48
	Length-60
	Length-72

	Length-18
	0
	2
	1
	0
	2
	0

	Max.Corr.
	0.6995
	0.7120
	0.7192
	0.6978
	0.7387
	0.6615


[bookmark: _Ref502044057]Table 9 number of sequences pair with cross-correlation higher than 0.8 after re-ordering
	
	Length-18
	Length-24
	Length-36
	Length-48
	Length-60
	Length-72

	Length-12
	5
	5
	3
	2
	1
	2
	2
	1

	Max.Corr.
	0.8892
	0.8344
	0.8067
	0.8373
	0.8310
	0.8111
	0.8241
	0.8074


From the results in Table 1-Table 3 and Table 7-Table 9, it can be seen that the cross-correlation is significantly decreased after re-ordering, especially for the high cross correlation. And it should be pointed out that re-ordering of CGS for DFT-s-OFDM won’t introduce any extra complexity. Hence, we propose
Proposal 1: Re-ordering of CGS with different lengths for DFT-s-OFDM should be considered jointly. Support the ordering in Table 4-Table 6 for length-24, length-18 and length-12 CGS.
----------------------------------------Test proposal-------------------------------------------
Section 5.2.2.2 of 38.211 v15.0.0
< Unchanged parts are omitted >


Table 5.2.2.2-2: Definition of  for.
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	0
	1
	-1
	3
	1
	1
	-1
	-1
	-1
	1
	3
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	4
	-3
	1
	3
	-1
	-1
	-3
	-3
	-1
	-1
	3
	1
	-3

	5
	-1
	1
	1
	-1
	1
	3
	3
	-1
	-1
	-3
	1
	-3

	6
	-3
	-3
	-1
	3
	3
	3
	-3
	3
	-3
	1
	-1
	-3

	7
	-3
	3
	-3
	3
	3
	-3
	-1
	-1
	3
	3
	1
	-3

	8
	-3
	-1
	-3
	-1
	-1
	-3
	3
	3
	-1
	-1
	1
	-3

	9
	-3
	3
	3
	3
	-1
	-3
	-3
	-1
	-3
	1
	3
	-3

	10
	1
	3
	-3
	1
	3
	3
	3
	1
	-1
	1
	-1
	3

	11
	-1
	-3
	3
	-1
	-3
	-3
	-3
	-1
	1
	-1
	1
	-3

	12
	3
	1
	3
	1
	3
	-3
	-1
	1
	3
	1
	-1
	-3

	13
	-3
	-3
	3
	3
	3
	-3
	-1
	1
	-3
	3
	1
	-3

	14
	-3
	-1
	1
	-3
	1
	3
	3
	3
	-1
	-3
	3
	3

	15
	-3
	-3
	3
	1
	-3
	-3
	-3
	-1
	3
	-1
	1
	3

	16
	-1
	1
	3
	-3
	1
	-1
	1
	-1
	-1
	-3
	1
	-1

	17
	-3
	-1
	-1
	1
	3
	1
	1
	-1
	1
	-1
	-3
	1

	18
	-3
	-1
	3
	-3
	-3
	-1
	-3
	1
	-1
	-3
	3
	3

	19
	-3
	-3
	3
	-3
	-1
	3
	3
	3
	-1
	-3
	1
	-3

	20
	-3
	1
	-1
	-1
	3
	3
	-3
	-1
	-1
	-3
	-1
	-3

	21
	-3
	1
	3
	3
	-1
	-1
	-3
	3
	3
	-3
	3
	-3

	22
	-3
	-1
	-1
	-3
	-3
	-1
	-3
	3
	1
	3
	-1
	-3

	23
	-3
	-1
	3
	1
	-3
	-1
	-3
	3
	1
	3
	3
	1

	24
	-3
	3
	3
	1
	-3
	3
	-1
	1
	3
	-3
	3
	-3

	25
	3
	-1
	-3
	3
	-3
	-1
	3
	3
	3
	-3
	-1
	-3

	26
	1
	-1
	3
	-1
	-1
	-1
	-3
	-1
	1
	1
	1
	-3

	27
	-3
	3
	1
	-3
	1
	3
	-1
	-1
	1
	3
	3
	3

	28
	-3
	3
	-3
	3
	-3
	-3
	3
	-1
	-1
	1
	3
	-3

	29
	-3
	3
	1
	-1
	3
	3
	-3
	1
	-1
	1
	-1
	1
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	4
	1
		3
	-3
	1
	3
	3
	3
	1
	-1
	1
	-1
	3

	5
	-3
	-3
	-1
	3
	3
	3
	-3
	3
	-3
	1
	-1
	-3

	6
	1
	-1
	3
	-1
	-1
	-1
	-3
	-1
	1
	1
	1
	-3

	7
	-3
	-1
	-1
	1
	3
	1
	1
	-1
	1
	-1
	-3
	1

	8
	-1
	1
	1
	-1
	1
	3
	3
	-1
	-1
	-3
	1
	-3

	9
	-3
	-3
	3
	-3
	-1
	3
	3
	3
	-1
	-3
	1
	-3

	10
	-3
	1
	-1
	-1
	3
	3
	-3
	-1
	-1
	-3
	-1
	-3

	11
	-3
	-3
	3
	1
	-3
	-3
	-3
	-1
	3
	-1
	1
	3

	12
	-3
	-1
	-1
	-3
	-3
	-1
	-3
	3
	1
	3
	-1
	-3

	13
	3
	1
	3
	1
	3
	-3
	-1
	1
	3
	1
	-1
	-3

	14
	-3
	1
	-3
	-3
	-3
	3
	-3
	-1
	1
	1
	1
	-3

	15
	-3
	1
	3
	-1
	-1
	-3
	-3
	-1
	-1
	3
	1
	-3

	16
	-1
	-1
	-1
	-1
	1
	-3
	-1
	3
	3
	-1
	-3
	1

	17
	-1
	1
	3
	-3
	1
	-1
	1
	-1
	-1
	-3
	1
	-1

	18
	-3
	1
	3
	3
	-1
	-1
	-3
	3
	3
	-3
	3
	-3

	19
	-3
	-1
	3
	1
	-3
	-1
	-3
	3
	1
	3
	3
	1

	20
	-1
	-3
	3
	-1
	-3
	-3
	-3
	-1
	1
	-1
	1
	-3

	21
	-3
	-1
	-3
	-1
	-1
	-3
	3
	3
	-1
	-1
	1
	-3

	22
	-3
	3
	3
	3
	-1
	-3
	-3
	-1
	-3
	1
	3
	-3

	23
	3
	-1
	-3
	3
	-3
	-1
	3
	3
	3
	-3
	-1
	-3

	24
	-3
	-1
	1
	-3
	1
	3
	3
	3
	-1
	-3
	3
	3

	25
	-3
	3
	1
	-1
	3
	3
	-3
	1
	-1
	1
	-1
	1

	26
	-3
	-1
	3
	-3
	-3
	-1
	-3
	1
	-1
	-3
	3
	3

	27
	-3
	-3
	3
	3
	3
	-3
	-1
	1
	-3
	3
	1
	-3

	28
	1
	-1
	3
	1
	1
	-1
	-1
	-1
	1
	3
	-3
	1

	29
	-3
	3
	-3
	3
	-3
	-3
	3
	-1
	-1
	1
	3
	-3





Table 5.2.2.2-3: Definition of  for 
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	3
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	1
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	-3
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	-1
	1
	1
	-1
	1
	-3
	-3
	-1
	3

	5
	-3
	-3
	1
	-3
	3
	3
	3
	-1
	3
	1
	1
	-3
	-3
	-3
	3
	-3
	-1
	-1

	6
	-1
	3
	-1
	-3
	3
	1
	-3
	-1
	3
	-3
	-1
	-1
	1
	1
	1
	-1
	-1
	-1

	7
	-3
	1
	-3
	-3
	1
	-3
	-3
	3
	1
	-3
	-1
	-3
	-3
	-3
	-1
	1
	1
	3

	8
	1
	-3
	-1
	-3
	3
	3
	-1
	-3
	1
	-3
	-3
	-1
	-3
	-1
	1
	3
	3
	3

	9
	-3
	3
	1
	-1
	-1
	-1
	-1
	1
	-1
	3
	3
	-3
	-1
	1
	3
	-1
	3
	-1

	10
	-3
	-3
	1
	-1
	-1
	1
	1
	-3
	-1
	3
	3
	3
	3
	-1
	3
	1
	3
	1

	11
	-3
	-3
	3
	3
	-3
	1
	3
	-1
	-3
	1
	-1
	-3
	3
	-3
	-1
	-1
	-1
	3

	12
	-3
	-3
	3
	3
	3
	1
	-3
	1
	3
	3
	1
	-3
	-3
	3
	-1
	-3
	-1
	1

	13
	-3
	3
	-1
	1
	3
	1
	-3
	-1
	1
	1
	-3
	1
	3
	3
	-1
	-3
	-3
	-3

	14
	-3
	1
	-3
	-1
	-1
	3
	1
	-3
	-3
	-3
	-1
	-3
	-3
	1
	1
	1
	-1
	-1

	15
	-3
	-3
	3
	3
	3
	-1
	-1
	-3
	-1
	-1
	-1
	3
	1
	-3
	-3
	-1
	3
	-1

	16
	-3
	-1
	3
	3
	-1
	3
	-1
	-3
	-1
	1
	-1
	-3
	-1
	-1
	-1
	3
	3
	1

	17
	-3
	-1
	-3
	-1
	-3
	1
	3
	-3
	-1
	3
	3
	3
	1
	-1
	-3
	3
	-1
	-3

	18
	-3
	3
	1
	-1
	-1
	3
	-3
	-1
	1
	1
	1
	1
	1
	-1
	3
	-1
	-3
	-1

	19
	3
	-1
	-3
	1
	-3
	-3
	-3
	3
	3
	-1
	1
	-3
	-1
	3
	1
	1
	3
	3

	20
	3
	3
	3
	-3
	-1
	-3
	-1
	3
	-1
	1
	-1
	-3
	1
	-3
	-3
	-1
	3
	3

	21
	3
	-1
	3
	1
	-3
	-3
	-1
	1
	-3
	-3
	3
	3
	3
	1
	3
	-3
	3
	-3

	22
	-3
	1
	1
	-3
	1
	1
	3
	-3
	-1
	-3
	-1
	3
	-3
	3
	-1
	-1
	-1
	-3

	23
	-3
	-1
	-1
	-3
	1
	-3
	3
	-1
	-1
	-3
	3
	3
	-3
	-1
	3
	-1
	-1
	-1

	24
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	-3
	-3
	1
	-3
	3
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	-1
	-1
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	-3
	-1
	-3
	-3
	-1
	-3
	1
	1
	1
	-3
	-3
	3

	27
	3
	1
	-3
	1
	-3
	3
	3
	-1
	-3
	-3
	-1
	-3
	-3
	3
	-3
	-1
	1
	3

	28
	-1
	-3
	1
	-3
	-3
	-3
	1
	1
	3
	3
	-3
	3
	3
	-3
	-1
	3
	-3
	1

	29
	-3
	-1
	-3
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	1
	1
	-1
	-3
	-1
	-3
	-1
	-1
	3
	3
	-1
	3
	1
	3
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	-1
	3
	-3
	3

	2
	-3
	3
	1
	-1
	-1
	3
	-3
	-1
	1
	1
	1
	1
	1
	-1
	3
	-1
	-3
	-1

	3
	1
	-3
	-1
	-3
	3
	3
	-1
	-3
	1
	-3
	-3
	-1
	-3
	-1
	1
	3
	3
	3

	4
	1
	1
	-1
	-1
	-3
	-1
	1
	-3
	-3
	-3
	1
	-3
	-1
	-1
	1
	-1
	3
	1

	5
	-3
	-3
	1
	-1
	-1
	1
	1
	-3
	-1
	3
	3
	3
	3
	-1
	3
	1
	3
	1

	6
	-3
	3
	-1
	1
	3
	1
	-3
	-1
	1
	1
	-3
	1
	3
	3
	-1
	-3
	-3
	-3

	7
	-3
	-3
	3
	3
	3
	1
	-3
	1
	3
	3
	1
	-3
	-3
	3
	-1
	-3
	-1
	1

	8
	-3
	-1
	3
	3
	-1
	3
	-1
	-3
	-1
	1
	-1
	-3
	-1
	-1
	-1
	3
	3
	1

	9
	3
	-1
	3
	1
	-3
	-3
	-1
	1
	-3
	-3
	3
	3
	3
	1
	3
	-3
	3
	-3

	10
	3
	-1
	-1
	1
	-3
	-1
	-3
	-1
	-3
	-3
	-1
	-3
	1
	1
	1
	-3
	-3
	3

	11
	-3
	1
	-3
	-3
	1
	-3
	-3
	3
	1
	-3
	-1
	-3
	-3
	-3
	-1
	1
	1
	3

	12
	-3
	-1
	-3
	-3
	1
	1
	-1
	-3
	-1
	-3
	-1
	-1
	3
	3
	-1
	3
	1
	3

	13
	1
	1
	-3
	-3
	-3
	-3
	1
	3
	-3
	3
	3
	1
	-3
	-1
	3
	-1
	-3
	1

	14
	-3
	3
	-1
	-3
	-1
	-3
	1
	1
	-3
	-3
	-1
	-1
	3
	-3
	1
	3
	1
	1

	15
	-3
	-1
	-3
	-1
	-3
	1
	3
	-3
	-1
	3
	3
	3
	1
	-1
	-3
	3
	-1
	-3

	16
	-3
	-3
	3
	3
	-3
	1
	3
	-1
	-3
	1
	-1
	-3
	3
	-3
	-1
	-1
	-1
	3

	17
	-1
	-3
	1
	-3
	-3
	-3
	1
	1
	3
	3
	-3
	3
	3
	-3
	-1
	3
	-3
	1

	18
	-3
	1
	-3
	-1
	-1
	3
	1
	-3
	-3
	-3
	-1
	-3
	-3
	1
	1
	1
	-1
	-1

	19
	3
	3
	3
	-3
	-1
	-3
	-1
	3
	-1
	1
	-1
	-3
	1
	-3
	-3
	-1
	3
	3

	20
	-3
	1
	1
	-3
	1
	1
	3
	-3
	-1
	-3
	-1
	3
	-3
	3
	-1
	-1
	-1
	-3

	21
	-3
	-3
	3
	3
	3
	-1
	-1
	-3
	-1
	-1
	-1
	3
	1
	-3
	-3
	-1
	3
	-1

	22
	-3
	-1
	-1
	-3
	1
	-3
	3
	-1
	-1
	-3
	3
	3
	-3
	-1
	3
	-1
	-1
	-1

	23
	-3
	-3
	1
	-3
	3
	3
	3
	-1
	3
	1
	1
	-3
	-3
	-3
	3
	-3
	-1
	-1

	24
	3
	-3
	1
	1
	3
	-1
	1
	-1
	-1
	-3
	1
	1
	-1
	3
	3
	-3
	3
	-1

	25
	1
	1
	-3
	3
	3
	1
	3
	-3
	3
	-1
	1
	1
	-1
	1
	-3
	-3
	-1
	3

	26
	3
	1
	-3
	1
	-3
	3
	3
	-1
	-3
	-3
	-1
	-3
	-3
	3
	-3
	-1
	1
	3

	27
	3
	-1
	-3
	1
	-3
	-3
	-3
	3
	3
	-1
	1
	-3
	-1
	3
	1
	1
	3
	3

	28
	-3
	-3
	-3
	1
	-3
	3
	1
	1
	3
	-3
	-3
	1
	3
	-1
	3
	-3
	-3
	3

	29
	-3
	3
	1
	-1
	-1
	-1
	-1
	1
	-1
	3
	3
	-3
	-1
	1
	3
	-1
	3
	-1





Table 5.2.2.2-4: Definition of  for 
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	0
	-1
	-3
	3
	1
	1
	-3
	1
	-3
	-3
	1
	-3
	-1
	-1
	3
	-3
	3
	3
	3
	-3
	1
	3
	3
	-3
	-3

	1
	-1
	-3
	3
	-1
	3
	1
	3
	-1
	1
	-3
	-1
	-3
	-1
	1
	3
	-3
	-1
	-3
	3
	3
	3
	-3
	-3
	-3

	2
	-3
	3
	1
	3
	-1
	1
	-3
	1
	-3
	1
	-1
	-3
	-1
	-3
	-3
	-3
	-3
	-1
	-1
	-1
	1
	1
	-3
	-3

	3
	3
	-1
	3
	-1
	1
	-3
	1
	1
	-3
	-3
	3
	-3
	-1
	-1
	-1
	-1
	-1
	-3
	-3
	-1
	1
	1
	-3
	-3

	4
	1
	-3
	3
	-1
	-3
	-1
	3
	3
	1
	-1
	1
	1
	3
	-3
	-1
	-3
	-3
	-3
	-1
	3
	-3
	-1
	-3
	-3

	5
	3
	-1
	1
	-1
	3
	-3
	1
	1
	3
	-1
	-3
	3
	1
	-3
	3
	-1
	-1
	-1
	-1
	1
	-3
	-3
	-3
	-3

	6
	-3
	3
	-1
	3
	1
	-1
	-1
	-1
	3
	3
	1
	1
	1
	3
	3
	1
	-3
	-3
	-1
	1
	-3
	1
	3
	-3

	7
	-3
	-1
	1
	-3
	-3
	1
	1
	-3
	3
	-1
	-1
	-3
	1
	3
	1
	-1
	-3
	-1
	-3
	1
	-3
	-3
	-3
	-3

	8
	-3
	1
	-3
	1
	-3
	-3
	1
	-3
	1
	-3
	-3
	-3
	-3
	-3
	1
	-3
	-3
	1
	1
	-3
	1
	1
	-3
	-3

	9
	3
	-3
	-3
	-1
	3
	3
	-3
	-1
	3
	1
	1
	1
	3
	-1
	3
	-3
	-1
	3
	-1
	3
	1
	-1
	-3
	-3

	10
	-3
	-3
	-1
	-1
	-1
	-3
	1
	-1
	-3
	-1
	3
	-3
	1
	-3
	3
	-3
	3
	3
	1
	-1
	-1
	1
	-3
	-3

	11
	-3
	-3
	3
	3
	1
	-1
	-1
	-1
	1
	-3
	-1
	1
	-1
	3
	-3
	-1
	-3
	-1
	-1
	1
	-3
	3
	-1
	-3

	12
	-3
	-3
	1
	-1
	3
	3
	-3
	-1
	1
	-1
	-1
	1
	1
	-1
	-1
	3
	-3
	1
	-3
	1
	-1
	-1
	-1
	-3

	13
	-3
	1
	-3
	3
	-1
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<Unchanged parts are omitted >
Summary of proposals
In this paper, we have the following proposal:
Proposal 1: Re-ordering of CGS with different lengths for DFT-s-OFDM should be considered jointly. Support the ordering in Table 4-Table 6 for length-24, length-18 and length-12 CGS.
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