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In this contribution, maximum PAPR and correlation properties are evaluated for the company submitted length-6 CGS set by March 22 on RAN1 NR email reflector. The evaluated CGS are given in Section 3.
The different alternatives are categorized as follows:
· Alt.1 pre-DFT block-OCC [X -X] and use length N-DFT and a single sequence set X
· Property: AC, XC, PAPR different for the two combs (due to [X X] and [X -X])
· A single sequence set X design may consider AC, XC and PAPR for both the X X and the X -X mapping, i.e. for mapping to any of the two combs.
· Alt.2 Rel-15 Type 1 Mapping with a single sequence set X, i.e., sequence X in time domain gives same frequency domain sequence on both combs
· Property: AC, XC same on both combs, PAPR different for the two combs
· Mapping to 2nd comb can be implemented either pre-DFT (by applying exp(j*2*pi*n/N)) or post-DFT (direct mapping to 2nd comb)
· A single sequence set X may be designed independently of which comb is assumed with respect to XC, AC properties since resulting XC and AC will be the same for each comb.
· However, the single sequence set X may be designed to consider PAPR for mapping to any of the two combs since PAPR will differ between the two combs assuming same FDSS filter
· Alt.3 With two different sequence sets X1 and X2 to be used use for first and second comb respectively, further categorized into
· Alt.3-a:  As in Alt.1 where instead two sequence sets X1 and X2 are designed for use as [X1 X1] or [X2 -X2] for the two combs respectively, in order to optimize XC, AC and PAPR per comb
· Alt.3-b:  As in Alt.2 where instead two sequence sets X1 and X2 are designed for each of the two combs respectively, in order to optimize XC, AC and PAPR per comb
· Alt.4 Pre-DFT symbol level OCC ([++++…+], [+-+- ... +-]) applied to [X X]
· Alt.4-a: [++++…+] on first comb and [+-+- ... +-] on second comb via block TD-OCC (Alt.1)
· Alt.4-b: [++++…+] on first comb and [+-+- ... +-] on second comb via exp(j*2*pi*n/N) (Alt.2)

Evaluations of alternative DMRS port multiplexing methods
Alternative 1 using [X -X] for port 2
Four companies submitted sequences for this alternative. Note that PAPR for 1 PRB PUSCH is around 1.9 dB and not all sequence proposals match this PAPR value for both ports.
. 



Table 1. Maximum PAPR [dB].
	Qualcomm
	ZTE
	Mediatek
	Vivo

	Port 0
	Port 2
	Port 0
	Port 2
	Port 0 
	Port 2
	Port 0
	Port 2

	1.9
	1.9
	2.3
	2.1
	1.9
	3.5
	2.8
	2.9
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Figure 1.

Alternative 2 using [X X]*exp(j*2*pi*n/N)) for port 2
Eight companies submitted sequences for this alternative. Note that PAPR for 1 PRB PUSCH is around 1.9 dB and not all sequences proposals match this PAPR value for port 2 or for both ports.

Table 2. Maximum PAPR [dB].
	Ericsson
	Qualcomm
	Intel
	ZTE
	Mediatek
	Vivo

	Port 0
	Port 2
	Port 0
	Port 2
	Port 0 
	Port 2
	Port 0
	Port 2
	Port 0
	Port 2
	Port 0
	Port 2

	1.9
	1.9
	1.8
	1.9
	1.9
	2.3
	2.3
	2.3
	1.9
	2.6
	2.8
	2.8

	LGE
	Interdigital
	
	
	
	
	

	Port 0
	Port 2
	Port 0
	Port 2
	
	
	
	
	
	
	
	

	1.8
	1.8
	1.9
	3.2
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Figure 2. 

Alternative 3 using CGS per port
One company submitted sequences for both alternative 3a and 3b. Note that PAPR for 1 RB PUSCH is around 1.9 dB and the sequences proposals match this PAPR value.


Table 3. Maximum PAPR [dB].
	Hauwei (3a - OCC)
	Huawei (3b - DFT)

	Port 0
	Port 2
	Port 0
	Port 2

	1.9
	1.9
	1.9
	1.9
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Figure 3. 
Alternative 4 
One company submitted sequences for both alternative 4a and 4b. Note that PAPR for 1 RB PUSCH is around 1.9 dB and the sequences proposals do not match this PAPR value for port 2.




Table 4. Maximum PAPR [dB].
	Mediatek (4a)
	Mediatek (4b)

	Port 0
	Port 2
	Port 0
	Port 2

	1.9
	3.7
	1.9
	4.1
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Figure 4.










[bookmark: _Ref4439035]Company CGS sets
The phases  of the 8-PSK, , sequences are given below for the considered alternatives.

Table 5. Alternative 1 - Qualcomm
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	    '-7  3 -3  1  7  5'
    '-7 -1 -7  3  7  5'
    '-7  3 -1  5 -5 -3'
    '-7  3  7  5 -1  5'
    '-7 -5  5 -5  1 -3'
    '-7 -1 -3  7 -5  5'
    '-7  3  7  1 -1  5'
    '-7 -5  5 -7 -3  7'
    '-7  3  5 -7 -3  7'
    '-7 -5  5  1 -5 -3'
    '-7 -1  5  1  3 -3'
    '-7 -1  5  1 -5 -3'
    '-7  5 -5 -1  5  3'
    '-7 -1 -3  3 -1  5'
    '-7  3  7  1  1 -5'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '-7  5  1  5 -7 -3'
    '-7  5 -7 -3 -7 -3'
    '-7 -3  1 -3 -7 -3'
    '-7  5 -7  5 -7 -3'
    '-7 -3  3  1 -5  5'
    '-7 -3  7  1 -1  5'
    '-7  3  5 -5  1 -3'
    '-7 -1  5  7  1 -3'
    '-7  3  7  7 -5  5'
    '-7  7 -3  3 -1  5'
    '-7 -5  5 -1  3 -3'
    '-7 -5 -1 -7 -3  7'
    '-7  3  1  7 -5  5'
    '-7 -1  3 -3 -5  5'
    '-7  3  5 -1  3 -3'



Table 6. Alternative 1 - ZTE
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	    '-7 -3 -7  5  1  5'
    '-7 -3 -7 -3  1 -3'
    '-7 -5 -1  5  1 -5'
    '-7 -5  1 -5  1 -5'
    '-7 -5 -1  5  1 -3'
    '-7 -5  7  3 -1  5'
    '-7 -3 -5  5 -5  5'
    '-7 -3 -7 -3  1 -1'
    '-7 -3 -7 -3  1 -5'
    '-7 -3 -7  5 -1  5'
    '-7 -3  1  7  1 -3'
    '-7 -5  3 -1 -7 -3'
    '-7 -7 -3  5  1 -5'
    '-7 -5  3  7  1 -5'
    '-7 -5 -1  3 -1 -5'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '-7 -5 -7  5  1  5'
    '-7 -7  3 -1  7 -5'
    '-7 -7 -3  7  1  7'
    '-7 -3 -7  5 -1  5'
    '-7 -3 -5  5 -1  5'
    '-7 -3  1  7  1 -5'
    '-7 -3  1  7  1 -3'
    '-7 -3  1  7  3 -1'
    '-7  3 -5 -1 -3  7'
    '-7 -7 -3  7  1  7'
    '-7 -7 -1 -7  3  7'
    '-7 -5  3 -3  7 -5'
    '-7 -5  3 -3  7 -5'
    '-7 -5  5 -5  1 -3'
    '-7 -5  5  1 -7 -3'



Table 7. Alternative 1 - Mediatek
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	    '1  3  1  7 -3 -7'
    '1  3  1 -5  5 -7'
    '1  3 -3  7  5 -7'
    '1  5  3 -3  7 -7'
    '1  5 -1 -7  7 -7'
    '1 -3  1 -3  1 -3'
    '1 -3  3 -7  7 -7'
    '1 -3 -7 -3  1  5'
    '1 -3 -7 -3  1 -3'
    '1 -3 -7 -3 -7 -3'
    '1 -1  1  5 -5  7'
    '1 -1  1 -5  7 -3'
    '1 -1  3  7  1  5'
    '1 -1  3  7  1 -3'
    '1 -1  3  7  3  7'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '1 -1  3  7  3 -3'
    '1 -1  3  7 -5  7'
    '1 -1  3 -7  5 -1'
    '1 -1  3 -3  1  5'
    '1 -1  3 -3  1 -3'
    '1 -1  3 -3 -7 -3'
    '1 -1  3 -1  3  7'
    '1 -1  3 -1  3 -3'
    '1 -1  3 -1 -7 -3'
    '1 -1 -7  5 -7 -3'
    '1 -1 -7  5 -5 -1'
    '1 -1 -7 -3  1 -3'
    '1 -1 -7 -3 -7 -3'
    '1 -1 -5 -1  3 -3'
    '1 -1 -5 -1 -7 -3'



Table 8. Alternative 1 - Vivo
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	    ' 7  3 -1 -5 -1  3'
    ' 5 -7  5 -7 -3 -7'
    ' 3  1  5  1  5 -7'
    ' 7 -5  3  5 -1 -7'
    '-3  7 -5 -1 -5 -1'
    ' 5 -1 -3 -1  5 -5'
    ' 7  1  7 -3 -1 -3'
    ' 7  1 -5 -7 -5  1'
    '-5  5 -1 -3 -1  5'
    ' 5  7 -3 -5  5 -5'
    '-1  1  5 -5  7  3'
    ' 3  5 -1  5 -1 -3'
    ' 7 -7  5  1 -3  3'
    ' 7 -1 -3  5 -7  5'
    ' 7  5 -7  1 -3  7'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '-1 -3  3  5 -1  5'
    '-3 -5 -5  5  1 -7'
    ' 3 -7 -3 -1 -5  7'
    '-7  5  7 -5  1 -3'
    '-1  3  7  7  3 -1'
    ' 5  7 -5  5 -7  5'
    '-1 -7 -3 -1  7  3'
    ' 7  3 -1 -1  3  7'
    ' 7  7  3 -1  7 -5'
    '-5  7 -3  3  7  5'
    ' 5 -7  3 -3 -7 -5'
    ' 7  1 -5 -1  1  3'
    ' 7 -3  3 -1 -3 -5'
    ' 7 -7 -5 -1 -5  5'
    ' 7 -5 -3 -1 -7  3'



Table 9. Alternative 2 – Ericsson
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	    '-5  7  1  7 -5 -1'
    ' 3  7  5  1  5 -7'
    ' 5  1  5 -7  3  7'
    '-5  5  1  5 -7 -1'
    ' 7 -3  7  3  7 -5'
    '-1  3  1  5 -1 -5'
    '-5 -1 -5  1 -5  7'
    '-7  5  1  7 -5 -1'
    '-1  3  7 -3  7  3'
    '-3 -7 -3  1 -3  3'
    '-7  7 -3 -1  5 -1'
    ' 1  5 -7  5 -1  5'
    ' 7 -5  5 -7  7  3'
    ' 3  1  5 -7  5 -1'
    ' 7 -7 -1 -3  7  1'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    ' 5 -7 -3  7 -5  7'
    ' 3  7  3 -3 -7 -1'
    ' 5 -7 -3 -7 -3  7'
    '-5  1 -3  7  3  7'
    '-7  3  7 -5 -7  5'
    ' 5 -5  5  1 -3  1'
    '-5  5 -7  5  3  7'
    '-1 -5 -1  3  1 -5'
    '-5  1  5 -7  5 -1'
    ' 5 -1 -7 -1  1  7'
    ' 1  7 -5 -1 -7  5'
    '-3  1  5  1 -1  3'
    '-1 -7 -3 -5 -1  3'
    ' 7 -5  5  1  5 -7'
    ' 1  7  1 -3  1 -3'



Table 10. Alternative 2 - Qualcomm
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	    '-7 -1  3  1  5 -3'
    '-7 -3  5  1  7 -5'
    '-7  1  5  3  7 -3'
    '-7 -3  3 -1  7 -5'
    '-7 -1  3  7  3 -3'
    '-7  3 -1  3  7 -3'
    '-7  3 -1  5 -7 -3'
    '-7 -3  1  7  3 -3'
    '-7  3 -7 -3 -7 -3'
    '-7 -3  3 -3 -7 -3'
    '-7 -3 -7 -3  3 -3'
    '-7 -3 -7  3 -7 -3'
    '-7  3 -7 -5  1 -5'
    '-7 -3  1 -3  1 -5'
    '-7 -3  7  5 -7 -3'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '-7  3  7  3  7 -5'
    '-7 -3  1 -1 -7 -3'
    '-7  5 -7  3  7 -5'
    '-7 -3  1 -1 -5 -1'
    '-7 -3 -7  7 -5 -1'
    '-7 -3  1 -5 -1 -5'
    '-7 -1  1  7  1 -5'
    '-7  3 -3  3  5 -5'
    '-7  3  1  7 -7 -1'
    '-7 -3 -5 -1 -5 -1'
    '-7 -3  7 -5  7 -5'
    '-7 -3 -7 -3  7 -5'
    '-7 -3 -5 -1 -7 -3'
    '-7 -3  7 -5 -7 -3'
    '-7 -3 -7 -3 -5 -1'



Table 11. Alternative 2 – Intel
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	     '-7 -3 -7  5 -7 -3'
    ' 1 -3  1 -3  1  5'
    '-7 -3  1 -3 -7 -3'
    '-7  5 -7 -3 -7 -3'
    '-1 -5 -1 -5  7 -5'
    '-7  5  1  5  1  5'
    '-7 -3  1 -5 -5  5'
    ' 7  5 -1 -7 -3  1'
    '-7 -3  7 -5  5 -7'
    '-3  1  1  5 -1 -7'
    ' 5  5 -1 -3  7 -5'
    ' 3  7  5  3  7 -1'
    '-5 -1  3 -7  3 -3'
    '-7  5 -7  7 -5  5'
    ' 7  5 -7 -3  5 -7'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '-3  1 -5 -1 -1 -7'
    ' 5 -7  3  7 -5 -5'
    ' 3 -3  1  5 -1 -1'
    '-5  1 -5  7  3 -7'
    '-5  1 -1  3  7  1'
    ' 3 -7 -3  1 -1 -7'
    '-3  7  7  1  5 -7'
    '-7 -7  3  7 -5  5'
    '-5  3  7  5  3  7'
    '-7  3 -7 -5  1 -5'
    '-3  7  7 -5 -1 -7'
    '-5  5  3 -7 -5  1'
    '-7  5 -5 -1 -3  1'
    '-3  1  7  3 -5 -1'
    '-5  1 -5  5 -7 -3'



Table 12. Alternative 2 - ZTE
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	  '-7 -3 -7 -3  1 -3'
    '-7 -7 -1  1 -5  1'
    '-7 -7  1  7  1  3'
    '-7 -3 -5  5 -5  5'
    '-7 -3 -7 -3  1 -1'
    '-7 -3 -7 -3  1 -5'
    '-7 -3 -7  5 -1  5'
    '-7 -3 -7 -3 -7  5'
    '-7 -7 -3  1  5 -1'
    '-7 -7 -3  7  1  7'
    '-7 -3 -7  5 -1  5'
    '-7 -3 -5  5 -1  5'
    '-7 -3  1 -5  7  3'
    '-7 -3  1  7  1 -5'
    '-7 -3  1  7  1 -3'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '-7 -3  1  7  3 -1'
    '-7 -5  5  3  7 -1'
    '-7 -7 -3  7  1  7'
    '-7 -7 -1 -7  3  7'
    '-7 -5  3 -3  7 -5'
    '-7 -7 -3  1  5 -1'
    '-7 -5 -1 -5  5  1'
    '-7 -5  3 -3  7 -5'
    '-7 -5  3 -1 -7  5'
    '-7 -5  5 -5  1 -3'
    '-7 -5  5  1 -7 -3'
    '-7 -5  7 -5  3 -1'
    '-7 -5  7  3 -7 -1'
    '-7 -3 -5 -1  5  1'
    '-7 -3 -5 -1  7  3'



Table 13. Alternative 2 – Mediatek
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	  '1  3  1  7 -3 -7'
    '1  3  1 -5  5 -7'
    '1  3 -3  7  5 -7'
    '1  5  3 -3  7 -7'
    '1  5 -1 -7  7 -7'
    '1 -3  1 -3  1 -3'
    '1 -3  3 -7  7 -7'
    '1 -3 -7 -3  1  5'
    '1 -3 -7 -3  1 -3'
    '1 -3 -7 -3 -7 -3'
    '1 -1  1  5 -5  7'
    '1 -1  1 -5  7 -3'
    '1 -1  3  7  1  5'
    '1 -1  3  7  1 -3'
    '1 -1  3  7  3  7'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '1 -1  3  7  3 -3'
    '1 -1  3  7 -5  7'
    '1 -1  3 -7  5 -1'
    '1 -1  3 -3  1  5'
    '1 -1  3 -3  1 -3'
    '1 -1  3 -3 -7 -3'
    '1 -1  3 -1  3  7'
    '1 -1  3 -1  3 -3'
    '1 -1  3 -1 -7 -3'
    '1 -1 -7  5 -7 -3'
    '1 -1 -7  5 -5 -1'
    '1 -1 -7 -3  1 -3'
    '1 -1 -7 -3 -7 -3'
    '1 -1 -5 -1  3 -3'
    '1 -1 -5 -1 -7 -3'



Table 14. Alternative 2 – Vivo
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	  ' 7 -5  7 -5  7  3'
    ' 7 -5  3  5 -1 -7'
    ' 5 -7  5 -7 -3 -7'
    ' 3  1  5  1  5 -7'
    ' 1  5 -7  7  1  5'
    ' 3 -1  3 -3 -5 -1'
    ' 5 -7  7  1  5  1'
    '-3  7 -5 -1 -5 -1'
    ' 5 -1 -3 -1  5 -5'
    ' 7 -7  1  5  3 -3'
    ' 7  1  7 -3 -1 -3'
    ' 7  1 -5 -7 -5  1'
    '-5  5 -1 -3 -1  5'
    '-5 -1 -7  7 -5 -1'
    ' 5  7 -3 -5  5 -5'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    ' 3  5 -1  5 -1 -3'
    ' 7 -1 -3  5 -7  5'
    '-1 -3  3  5 -1  5'
    '-1  1  5 -5  7  3'
    ' 7 -7  5  1 -3  3'
    '-1  1 -7 -3 -5  5'
    ' 7 -7 -3  5 -1 -7'
    ' 7 -5 -1  3 -3 -7'
    '-3 -7 -3  1 -3 -7'
    ' 7 -7  3 -7  3  1'
    ' 3  5  1  5 -3 -5'
    ' 7 -5 -1  3  1 -3'
    ' 7  1  3 -7  7  1'
    ' 5 -1 -7  7 -7 -3'
    ' 5  5 -7  1 -5 -5'



Table 15. Alternative 2 – LGE
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	    '-7 -5 -1 -7 -5  5'
    '-7 -3 -7 -3  5  1'
    '-7 -3 -5 -1  5  1'
    '-7 -3 -5 -1  7  3'
    '-7 -3  1 -5  5  3'
    '-7 -3  1 -3  7  3'
    '-7 -3  1  7  3 -1'
    '-7 -1 -5  3  7  5'
    '-7  1 -3  1  5  1'
    '-7  1 -3  3  7  5'
    '-7  1  5  1 -3  1'
    '-7  3 -5 -1 -3  1'
    '-7  3  1 -7 -3  1'
    '-7  3  1 -5  1  3'
    '-7  3  1  5 -1  3'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '-7  3  5 -1  3  5'
    '-7  3  5  7  1 -3'
    '-7  5 -7 -3  3 -1'
    '-7  5 -5 -1 -3  1'
    '-7  5 -5 -1  3 -1'
    '-7  5 -3  1 -3  1'
    '-7  5 -3  1 -1  3'
    '-7  5 -1 -5 -1  3'
    '-7  5  1 -7 -3  1'
    '-7  5  1 -5 -1  3'
    '-7  5  1  7 -5 -1'
    '-7  7 -5  1 -3  5'
    '-7  7 -5  3 -1  5'
    '-7  7  1 -7 -3  1'
    '-7  7  1 -5 -1  3'



Table 16. Alternative 2 – Interdigital.
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	    '-7 -3 -5  5  1  5'
    '-7 -3 -7  3 -7  5'
    '-7 -5 -1  7  3 -3'
    '-7 -3 -7  7 -5 -1'
    '-7 -7 -1  5  5 -1'
    '-7 -5  5  1  7 -5'
    '-7 -5  5  3 -3  3'
    '-7 -5  7 -3  3  1'
    '-7 -5  5  3 -7 -1'
    '-7 -7  3  5  1  5'
    '-7 -5  3  7  5 -1'
    '-7 -3  3 -1 -5 -1'
    '-7 -5  7  3  1  5'
    '-7 -5 -1 -3 -7  5'
    '-7 -3 -7 -1 -7  5'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '-7 -5  1  7  1 -1'
    '-7 -5 -7  3 -7 -1'
    '-7 -5  1 -5 -7  3'
    '-7 -5  1  7  1 -5'
    '-7 -5  5 -1  5  3'
    '-7 -7 -3  1 -3  7'
    '-7 -3 -7 -3 -5  5'
    '-7 -5  3 -1  5 -5'
    '-7 -3 -7 -1  3  1'
    '-7 -3  3 -1  3 -5'
    '-7 -5  1 -5  5  3'
    '-7 -5  5 -1 -3  1'
    '-7 -5 -7  3 -3  3'
    '-7 -5  1 -1  5 -1'
    '-7 -5 -7 -1  5 -1'



 Table 17. Alternative 3a – Port 0 - Huawei
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	    '1  3  1  5 -5  7'
    '1 -5  5  3 -7 -1'
    '1  5  1  5 -1  3'
    '1  7  1 -1 -7 -5'
    '1 -3  1  7  5 -7'
    '1 -3  1  5 -1  3'
    '1 -5  1  3 -7  7'
    '1  5  1  5  3  7'
    '1 -5  1  7 -7  3'
    '1  5  1 -7 -3 -5'
    '1  7  1 -1 -7 -1'
    '1  7  1 -5 -3  3'
    '1 -3  1 -7  7 -5'
    '1  5  1 -1  3 -3'
    '1  7  1 -5 -7 -1'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '1  5  1  7 -5 -7'
    '1  7  5 -1 -7 -5'
    '1 -5  1 -1  5  7'
    '1  7  1  3 -3 -5'
    '1  5  1  5  3 -3'
    '1  3  1 -5  5 -7'
    '1  5  1  5 -7  3'
    '1 -1  1 -7 -3  7'
    '1 -3  1  5  5  7'
    '1 -5  1  7  5 -1'
    '1 -3  5 -7 -5  7'
    '1 -3  1 -1  3  7'
    '1 -7  5 -1 -5 -3'
    '1  5  1 -5 -1  3'
    '1  5  1  5 -7  7'



Table 18. Alternative 3a – Port 2 - Huawei
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	    '1  7  3 -1  5  5'
    '1  7  7 -5  1 -3'
    '1  7 -5  1 -3 -5'
    '1 -5 -5  7  1  5'
    '1 -5 -1 -1  3 -3'
    '1  5  5 -1 -5  5'
    '1  7  5  1 -1  5'
    '1 -5 -3  1  3 -3'
    '1  5 -7 -7  3 -1'
    '1  5 -1 -5  5 -7'
    '1 -1  5 -7 -1 -3'
    '1  1  7  3 -1  5'
    '1 -3 -3  7 -5 -1'
    '1  3  5 -7  3 -1'
    '1  7  3  3 -1  5'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '1  1 -5 -1  3 -3'
    '1 -3 -7 -7 -1  3'
    '1 -3  3  7 -3 -7'
    '1  3 -3 -7  3  5'
    '1 -3  3  7 -3 -3'
    '1 -1 -3 -7 -1  3'
    '1 -3  3  3  7 -3'
    '1 -5 -1  3 -3 -3'
    '1  1  5 -1 -5  5'
    '1 -3  7 -7 -5 -1'
    '1  7 -5  1  1 -3'
    '1  1 -5  7  1  5'
    '1  5 -1 -5  5  5'
    '1 -3  7 -5 -1 -7'
    '1  5  5 -5  7  3'



Table 19. Alternative 3b – Port 0 - Huawei
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	  '1  3  1  5 -5  7'
    '1 -5  5  3 -7 -1'
    '1  5  1  5 -1  3'
    '1  7  1 -1 -7 -5'
    '1 -3  1  7  5 -7'
    '1 -3  1  5 -1  3'
    '1 -5  1  3 -7  7'
    '1  5  1  5  3  7'
    '1 -5  1  7 -7  3'
    '1  5  1 -7 -3 -5'
    '1  7  1 -1 -7 -1'
    '1  7  1 -5 -3  3'
    '1 -3  1 -7  7 -5'
    '1  5  1 -1  3 -3'
    '1  7  1 -5 -7 -1'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '1  5  1  7 -5 -7'
    '1  7  5 -1 -7 -5'
    '1 -5  1 -1  5  7'
    '1  7  1  3 -3 -5'
    '1  5  1  5  3 -3'
    '1  3  1 -5  5 -7'
    '1  5  1  5 -7  3'
    '1 -1  1 -7 -3  7'
    '1 -3  1  5  5  7'
    '1 -5  1  7  5 -1'
    '1 -3  5 -7 -5  7'
    '1 -3  1 -1  3  7'
    '1 -7  5 -1 -5 -3'
    '1  5  1 -5 -1  3'
    '1  5  1  5 -7  7'



Table 20. Alternative 3b – Port 2 - Huawei
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	  '1  3  1 -5  5  7'
    '1  3  3  7 -1 -7'
    '1  7  1 -1 -7 -1'
    '1  5  1  5 -1 -3'
    '1 -5  3  3  7 -1'
    '1  5  3  7 -3 -7'
    '1 -5 -7  3  5 -1'
    '1 -3  1  5 -5 -7'
    '1 -7  1  1  5 -1'
    '1 -7  3 -5 -3  1'
    '1 -1  1 -7  3 -3'
    '1 -7  3  3 -5 -1'
    '1  5  1 -1  3  7'
    '1  5  3 -7  5 -3'
    '1 -3  1  3  7  1'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '1  5  1  5 -7  7'
    '1 -5  3  5 -7  1'
    '1 -3  3  1  5 -7'
    '1 -3  1 -5 -1  3'
    '1  5  1 -5 -5 -1'
    '1 -7  1  1  3 -3'
    '1 -3  1  3  7  7'
    '1  5  1 -5  1  5'
    '1 -1  1 -5 -3  7'
    '1  7  1 -5 -7 -1'
    '1 -7  3  5 -3  1'
    '1  1  3 -5  5 -7'
    '1  5  1 -7  7 -3'
    '1 -5  3  7  7 -1'
    '1 -7  3  5 -3 -3'



Table 21. Alternative 4a – Mediatek
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	    '1  3  1  7 -3 -7'
    '1  3  1 -5  5 -7'
    '1  3 -3  7  5 -7'
    '1  5  3 -3  7 -7'
    '1  5 -1 -7  7 -7'
    '1 -3  1 -3  1 -3'
    '1 -3  3 -7  7 -7'
    '1 -3 -7 -3  1  5'
    '1 -3 -7 -3  1 -3'
    '1 -3 -7 -3 -7 -3'
    '1 -1  1  5 -5  7'
    '1 -1  1 -5  7 -3'
    '1 -1  3  7  1  5'
    '1 -1  3  7  1 -3'
    '1 -1  3  7  3  7'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '1 -1  3  7  3 -3'
    '1 -1  3  7 -5  7'
    '1 -1  3 -7  5 -1'
    '1 -1  3 -3  1  5'
    '1 -1  3 -3  1 -3'
    '1 -1  3 -3 -7 -3'
    '1 -1  3 -1  3  7'
    '1 -1  3 -1  3 -3'
    '1 -1  3 -1 -7 -3'
    '1 -1 -7  5 -7 -3'
    '1 -1 -7  5 -5 -1'
    '1 -1 -7 -3  1 -3'
    '1 -1 -7 -3 -7 -3'
    '1 -1 -5 -1  3 -3'
    '1 -1 -5 -1 -7 -3'



Table 22. Alternative 4b – Mediatek
	Index
	
	Index
	

	0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
	    '1  3  1  7 -3 -7'
    '1  3  1 -5  5 -7'
    '1  3 -3  7  5 -7'
    '1  5  3 -3  7 -7'
    '1  5 -1 -7  7 -7'
    '1 -3  1 -3  1 -3'
    '1 -3  3 -7  7 -7'
    '1 -3 -7 -3  1  5'
    '1 -3 -7 -3  1 -3'
    '1 -3 -7 -3 -7 -3'
    '1 -1  1  5 -5  7'
    '1 -1  1 -5  7 -3'
    '1 -1  3  7  1  5'
    '1 -1  3  7  1 -3'
    '1 -1  3  7  3  7'
	15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
	    '1 -1  3  7  3 -3'
    '1 -1  3  7 -5  7'
    '1 -1  3 -7  5 -1'
    '1 -1  3 -3  1  5'
    '1 -1  3 -3  1 -3'
    '1 -1  3 -3 -7 -3'
    '1 -1  3 -1  3  7'
    '1 -1  3 -1  3 -3'
    '1 -1  3 -1 -7 -3'
    '1 -1 -7  5 -7 -3'
    '1 -1 -7  5 -5 -1'
    '1 -1 -7 -3  1 -3'
    '1 -1 -7 -3 -7 -3'
    '1 -1 -5 -1  3 -3'
    '1 -1 -5 -1 -7 -3'



	2/2	
image1.png
CDF

09

08

[ik4

06

05

04

03

02

01

Qualcomm, Alt. 1, (lag: -1 to 1)

Port0, mean | max: 0.25] 0.33
— — —Port2, mean | max: 0.28]0.33

02

03

04 05 06 07 08 09
Auto-correlation





image2.png
CDF

09

08

[ik4

06

05

04

03

02

01

Qualcomm, Alt. 1, (lag: -1 to 1)

Port0, mean | max: 0.37 0.66
— — —Port2, mean | max: 0.37 | 0.86

05 06 07 08 09

Cross-correlation





image3.png
ZTE, Alt. 1, (lag: 1 to 1)

CDF

Port0, mean | max: 0.18] 0.26
— — —Port2, mean | max: 0.36 | 0.58

03 04 05 06 07 08 09
Auto-correlation





image4.png
CDF

09

08

[ik4

06

05

04

03

02

01

ZTE, Alt. 1, (lag: 1 to 1)

Port0, mean | max: 0.38 | 1
— — —Port2, mean | max: 0.42 | 1

03 04 05 06

Cross-correlation

07 08 09





image5.png
CDF

09

08

[ik4

06

05

04

03

02

01

Mediatek, Alt. 1, (la

r
1
|
1
|
|
|
|

Port0, mean | max: 0.09] 0.18
— — —Port2, mean | max: 0.280.43

01

1
1
1
|
0.

2

03 04 05 06 07 08 09
Auto-correlation





image6.png
CDF

09

08

[ik4

06

05

04

03

02

01

Mediatek, Alt. 1, (la

Port0, mean | max: 0.38] 0.96
— — —Port2, mean | max: 0.38 | 1

Cross-correlation




image7.png
CDF

09

08

[ik4

06

05

04

03

02

01

vivo, Alt. 1, (lag: -1 to 1)

Port0, mean | max: 0.22] 0.33
— — —Port2, mean | max: 0.22 | 0.57

04 05 06 07 08 09
Auto-correlation





image8.png
CDF

09

08

[ik4

06

05

04

03

02

01

vivo, Al 1, (lag: -1to 1)

Port0, mean | max: 0.36 | 1
— — —Port2, mean | max: 0.35 | 1

01 02 03 04 05 06 07 08 09
Cross-correlation





image9.png
CDF

09

08

[ik4

06

05

04

03

02

01

Ericsson, Alt. 2, (lag: -1t0 1)

Port0, mean | max: 0.18] 0.24
— — —Port2, mean | max: 0.180.24

01

02

03

04 05 06 07 08 09
Auto-correlation





image10.png
CDF

09

08

[ik4

06

05

04

03

02

01

Ericsson, Alt. 2, (lag: -1t0 1)

Port0, mean | max: 0.35] 0.96
— — —Port2, mean | max: 0.35 | 0.96

05 06 07 08 09

Cross-correlation





image11.png
CDF

09

08

[ik4

06

05

04

03

02

01

Qualcomm, Alt. 2, (lag: -1 to 1)

Port0, mean | max: 0.17]0.24
— — —Port2, mean | max: 0.17 [ 0.24

01

02

03

04 05 06 07 08 09
Auto-correlation





image12.png
CDF

09

08

[ik4

06

05

04

03

02

01

Qualcomm, Alt. 2, (lag: -1 to 1)

Port0, mean | max: 0.37]0.93
— — —Port2, mean | max: 0.37 0.93

05 06 07 08 09

Cross-correlation





image13.png
CDF

09

08

[ik4

06

05

04

03

02

01

Intel, Alt. 2, (lag: -1 to 1)

Port0, mean | max: 0.21 | 0.31
— — —Port2, mean | max: 0.21]0.31

01

02

03

04 05 06 07 08 09
Auto-correlation





image14.png
CDF

09

08

[ik4

06

05

04

03

02

01

Intel, Alt. 2, (lag: -1to 1)

Port0, mean | max: 0.37 | 1
— — —Port2, mean | max: 0.37 | 1

01

02 03 04 05 06 07 08 09
Cross-correlation





image15.png
CDF

09

08

[ik4

06

05

04

03

02

01

ZTE, Alt. 2, (lag: 1 to 1)

Port0, mean | max: 0.2110.33
— — —Port2, mean | max: 0.21]0.33

o o1

02

03

04 05 06 07 08 09
Auto-correlation





image16.png
CDF

09

08

[ik4

06

05

04

03

02

01

ZTE, Alt. 2, (lag: 1 to 1)

Port0, mean | max: 0.38 | 1
— — —Port2, mean | max: 0.38 | 1

01

02

03

04 05 06 07 08 09
Cross-correlation





image17.png
CDF

09

08

[ik4

06

05

04

03

02

01

Mediatek, Alt. 2, (la

Port0, mean | max: 0.09] 0.18
— — —Port2, mean | max: 0.09]0.18

01

02

03

04 05 06 07 08 09
Auto-correlation





image18.png
CDF

09

08

[ik4

06

05

04

03

02

01

Mediatek, Alt. 2, (la

Port0, mean | max: 0.38] 0.96
— — —Port2, mean | max: 0.38 | 0.96

Cross-correlation




image19.png
CDF

09

08

[ik4

06

05

04

03

02

01

Vivo, Alt. 2, (lag: -1 to 1)

Port0, mean | max: 0.141 0.24
— — —Port2, mean | max: 0.14 ] 0.24

01

02

03

04 05 06 07 08 09
Auto-correlation





image20.png
CDF

09

08

[ik4

06

05

04

03

02

01

vivo, Alt. 2, (lag: -1to 1)

Port0, mean | max: 0.35 | 1
— — —Port2, mean | max: 0.35| 1

01

02

03

04 05 06 07 08 09
Cross-correlation





image21.png
CDF

09

08

[ik4

06

05

04

03

02

01

LGE, Alt. 2, (lag: -1to 1)

Port0, mean | max: 0.2710.35
— — —Port2, mean | max: 0.27 | 0.35

01

02

03

04 05 06 07 08 09
Auto-correlation





image22.png
CDF

09

08

[ik4

06

05

04

03

02

01

LGE, Alt. 2, (lag: -1t0 1)

Port0, mean | max: 0.38 | 1
— — —Port2, mean | max: 0.38 | 1

01

02

03

04 05 06 07 08 09
Cross-correlation





image23.png
CDF

09

08

[ik4

06

05

04

03

02

01

Interdigital, Alt. 2, (lag: -1 to 1)

Port0, mean | max: 0.2 0.24
—Port2, mean | max: 0.2]0.24

01

02

03

04 05 06 07 08 09
Auto-correlation





image24.png
CDF

09

08

[ik4

06

05

04

03

02

01

Interdigital, Alt. 2, (lag: -1 to 1)

]

Port0, mean | max: 0.39] 0.92
— — —Port2, mean | max: 0.390.92

o o1

02

03

04 05 06 07 08 09
Cross-correlation





image25.png
CDF

09

08

[ik4

06

05

04

03

02

01

Huawei, Alt. 3a, (lag: -1 to 1)

T
|
1
|
|
|
I
|
I
|
I
|
1
I
-
1
|
I Port0, mean | max: 0.181 0.24
I — — —Port2, mean | max: 0.07 0.1
—
0 01 02 03 04 05 06 07 08 09

Auto-correlation





image26.png
CDF

09

08

[ik4

06

05

04

03

02

01

Huawei, Alt. 3, (lag: -1 to 1)

Port0, mean | max: 0.3710.93
— — —Port2, mean | max: 0.37 | 1

Cross-correlation




image27.png
CDF

09

08

[ik4

06

05

04

03

02

01

Huawei, Alt. 3b, (lag: -1 to 1)

[
1
1
1
,J_‘
Port0, mean | max: 0.18 [0.24
— — —Port2, mean | max: 0.22|0.24
—
0 01 02 03 04 05 06 07 08 09

Auto-correlation





image28.png
CDF

09

08

[ik4

06

05

04

03

02

01

Huawel, Alt. 3b, (lag: -1to 1)

Port0, mean | max: 0.37]0.93
— — —Port2, mean | max: 0.37 0.93

Cross-correlation




image29.png
CDF

09

08

[ik4

06

05

04

03

02

01

Mediatek, Alt. 4a, (lag: -1 to 1)

r
1
|
1
|
|
|
|

Port0, mean | max: 0.09] 0.18
— — —Port2, mean | max: 0.280.43

01

1
1
1
|
0.

2

03

04 05 06 07 08 09
Auto-correlation





image30.png
CDF

09

08

[ik4

06

05

04

03

02

01

Mediatek, Alt. 4a, (lag: -1 to 1)

Port0, mean | max: 0.38] 0.96
— — —Port2, mean | max: 0.38 | 1

Cross-correlation




image31.png
CDF

09

08

[ik4

06

05

04

03

02

01

Mediatek, Alt. 4b, (lag: -1 to 1)

Port0, mean | max: 0.09] 0.18
— — —Port2, mean | max: 0.09]0.18

01

02

03

04 05 06 07 08 09
Auto-correlation





image32.png
CDF

09

08

[ik4

06

05

04

03

02

01

Mediatek, Alt. 4b, (lag: -1 to 1)

Port0, mean | max: 0.38] 0.96
— — —Port2, mean | max: 0.38 | 0.96

Cross-correlation




