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[bookmark: _Ref3300719]Introduction
In this contribution, PAPR and correlation properties of a set of 8-PSK sequences that has been designed for Alt. 1 mapping of port 2 (i.e. [X -X]) to the second comb is evaluated. Comparisons are made to CGS proposals in [1] for corresponding port 2 mapping as well as to the Alt. 2 port 2 mapping in [2].
Port 2 mapping to second comb using [X -X]
The sequence design of length-6 CGS highly depends on the decision of which of the two alternatives in Table 1 [2] to consider for mapping DMRS port 2 to the second comb.
One design objective is to find one set of CGS sequences that for both ports, i.e. port 0 and port 2, can match the PAPR of associated spectrum shaped DFT-spread pi/2-BPSK PUSCH. Figure 1 shows that the sequence design in Section  3 can match the PAPR of one RB allocation of PUSCH for both ports (FDSS as in [1] [2]).
The maximum PAPR with the CGS in Section 3 can match corresponding PAPR of data.
Another design objective is that this set of length-6 CGS, for generating low PAPR DMRS, also has acceptable correlations properties. In Figure 2, correlation comparisons are made towards the best Alt.1 proposal from [1]. From this figure, the following observations can be made:
[bookmark: _Hlk4755188]The auto-correlations for lag -1, +1 with the CGS in Section 3 are somewhat better than corresponding auto-correlations of the best length-6 CGS Alt.1 design in [1].
The cross-correlations for lag -1, 0, +1 with the CGS in Section 3 are slightly worse than corresponding cross-correlations of the best length-6 CGS Alt.1 design in [1].
Although the auto-correlations with CGS in Table 1 below are somewhat better than corresponding auto-correlations of the length-6 CGS designed for Alt.1 [1], they are not as good as those obtained with CGS designed for Alt.2 [2], as shown in Figure 3. Note that port 0 and port 2 have identical correlation properties in Alt.2. 
Hence, both the Alt.1 and the Alt.2 designs result in maximum PAPR that can match PUSCH PAPR but Alt.2 shows better correlation properties than Alt.1. The same observation can be made for the CGS of length-12, 18 and 24 in [3] where the sequence design was focused on port 0 mapping only.
Auto-correlations with CGS designed for Alt.1 are significantly worse than with the CGS designed for Alt.2 from [2].
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[bookmark: _Ref4749684]Figure 1. Comparisons of DMRS PAPR to corresponding PUSCH PAPR. 
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[bookmark: _Ref4754769]Figure 2. Comparisons of correlation properties with best CGS proposal for Alt.1 from [1]. 
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[bookmark: _Ref4761709]Figure 3. Comparisons of correlation properties with CGS proposal for Alt.2 from [2].

[bookmark: _Ref4750017]Sequence design for Alternative 1
Table 1 shows one set of length-6 CGS designed for Alt.1 port 2 mapping.
[bookmark: _Ref4754638][bookmark: _Ref4754632]Table 1. Length-6 CGS for 8-PSK,  (Alt 1).
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	    '-5 -3  7  3 -3  1'
    ' 3  7  3 -1 -5 -1'
    '-3  7 -5 -3 -1 -7'
    '-1  5 -1  3 -3 -5'
    '-5 -1  3 -7  5  1'
    '-1 -7  3 -7  7 -5'
    '-7  3  7  5 -1  5'
    '-7 -1 -3  1 -5  5'
    '-1 -7 -5 -1  3 -3'
    '-3  7 -7 -3 -1 -7'
    '-7 -1 -3  3 -7  5'
    ' 7  1 -3  3 -7 -5'
    ' 7 -3  3  5 -1 -5'
    ' 3 -1  5 -7 -1 -3'
    ' 1  3  7 -3 -7  3'
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	    ' 3 -3  1  1  5 -1'
    ' 3  7  3  7  3 -1'
    '-1 -7 -3  1  1 -5'
    ' 7  1 -3 -1  5 -5'
    '-3 -7 -1  5 -1  1'
    '-5 -7 -1  3 -7  5'
    ' 7  5 -7 -3  7  3'
    '-5  7 -3 -1  5 -1'
    '-5 -1 -7 -3 -1 -7'
    ' 7 -5  5  7 -5  5'
    '-3  7  7 -5 -1 -7'
    ' 7 -5  5  3 -3  3'
    '-5 -1  3  7  3 -1'
    ' 5  1 -3  7 -5 -1'
    '-3 -7  5 -7 -3  1'
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