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After RAN# 92bis, question raised if current data definition “all zero” causes higher CCDF curve (larger Peak to Average) and proposal to use random data instead which seems reduces peak on TM1.1
This contribution provides analysis result of comparison on CCDF curve with using FR1 100MHz BW 30KHz SCS Test Models. 
Result graphs
Here is CCDF curve comparison between “all zero” (gray trace) and “randon” (PN15 is used in this example, Yellow trace), and Blue trace is Gaussian distribution.
Figure 1 TM1.1 where Gray trace is with “all zero” data, Yellow trace is with “random (PN15)” data 
[image: ]
Figure 2 TM1.2 where Gray trace is with “all zero” data, Yellow trace is with “random (PN15)” data 
[image: ]
Figure 3 TM2 where Gray trace is with “all zero” data, Yellow trace is with “random (PN15)” data 
[image: ]
(note, in figure 3, two traces are almost overlapped and gray trace is mostly hidden)
Figure 4 TM2a where Gray trace is with “all zero” data, Yellow trace is with “random (PN15)” data 
[image: ]
Figure 5 TM3.1 where Gray trace is with “all zero” data, Yellow trace is with “random (PN15)” data
[image: ]

Figure 6 TM3.1a where Gray trace is with “all zero” data, Yellow trace is with “random (PN15)” data
[image: ]
Figure 7 TM3.2 where Gray trace is with “all zero” data, Yellow trace is with “random (PN15)” data
[image: ]
Figure 8 TM3.3 where Gray trace is with “all zero” data, Yellow trace is with “random (PN15)” data
[image: ]


Observation
This is just one set of examples with using FR1 100MHz 30kHz SCS test models.
As it was proposed, TM1.1 shows good difference with using random data which is reduction of peak and close curve with Gaussian in this example as well.
However, other test models don’t show improvement as it’s shown in TM1.1 and some cases slightly worse.
It seems it’s not easy to come to conclusion that random data always shows reduced peak in this example.

Additional observation
There are additional plots are taken for TM1.1 and TM1.2 with some BW/SCS combination with use of PN23.
With result plots characteristic, results grouped into following. One thing common for result plot is, random data shows close curve with gaussian distribution in most of cases, which means more realistic.
· A. Random data is better than all zero plot in plot curve and Peak value
· B. Both plots are very similar
· C. All zero curve is better in Peak value (peak value is smaller than gaussian)


Example of group A, random data shows better result plot (this example is from TM1.1 FR1 20M 30k SCS)
[image: ]PN23 plot
Peak value difference
in this plot, PN23 has smaller peak value
All zero plot



Example of group B, both plots shows very similar result (this example is from TM1.2 20M 15k scs)
[image: ]PN23 plot
All zero plot


Example of group C All zero curve is better in Peak value (peak value is smaller than gaussian) (difference is small) (this example is from TM1.2 10M 30k scs)
[image: ]All zero plot
PN23 plot

Peak value difference
in this plot, All zero plot has a little smaller peak value



Here is list of combination looked at and groups
· Group A (random is better), 
· TM1.1 5M 30k, 10M 15k, 10M 30k, 20M 30k, 100M 60k, 200M 60k, 
· TM1.2 5M 15k, 10M 15k, 20M 30k, 50M 30k
· Group B (very similar plot), 
· TM1.1 50M 15k, 50M 30k, 200M 120k, 
· TM1.2 20M 15k
· Group C (all zero plot has better peak), 
· TM1.1 5M 15k, 20M 15k, 
· TM1.2 5M 30k, 10M 30k, 50M 15k

Regarding with random sequence difference, between PN15 and PN23, most of cases, PN23 show slightly better curve (close to gaussian) or very similar. Longer pseudorandom is recommended.



Additional result – part 1 other TM1.1 plot
There is more example on TM1.1 with various CBW and SCS. This is not all of CBW/SCS combination however, these can show overall trend of CCDF curve comparison between “all zero” data and “random” data. (in these example, PN15 is used)
FR1 BW, 5M (15k, 30k), 10M (15k, 30k, 60k), 50M (15k, 30k, 60k)
FR2 BW, 200M (60k, 120k)

(in these plot, Yellow trace is random data (PN15 is used), Gray trace is all zero data)










(intentionally left blank)
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Figure A-1, FR1 BW 5M 15kHz SCS TM1.1
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Figure A-2, FR1 BW 5M 30kHz SCS TM1.1
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Figure A-3, FR1 BW 10M 15kHz SCS TM1.1
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Figure A-4, FR1 BW 10M 30kHz SCS TM1.1
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Figure A-5, FR1 BW 10M 60kHz SCS TM1.1
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Figure A-6, FR1 BW 50M 15kHz SCS TM1.1
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Figure A-7, FR1 BW 50M 30kHz SCS TM1.1
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Figure A-8, FR1 BW 50M 60kHz SCS TM1.1
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Figure A-9, FR2 BW 200M 60kHz SCS TM1.1
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Figure A-10, FR2 BW 200M 120kHz SCS TM1.1


Additional result – part 2 – TM2
· TM2
· FR1 BW, 5M (15k, 30k), 10M (60k), 100M (60k)
· FR2 BW, 200M (60k, 120k)
Note, for TM2 plot, two traces are mostly overlapped, then it’s not so visible the differences.



[image: ]
Figure B-1, FR1 BW 5M 15kHz SCS TM2
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	Figure B-2, FR1 BW 5M 30kHz SCS TM2
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	Figure B-3, FR1 BW 10M 60kHz SCS TM2


[image: ]
Figure B-4, FR1 BW 100M 60kHz SCS TM2

[image: ]
Figure B-5, FR2 BW 200M 60kHz SCS TM2

[image: ]
Figure B-6, FR2 BW 200M 120kHz SCS TM2

Additional result – part 3 – TM3.1
· TM3.1
· FR1 BW, 5M (15k, 30k), 100M (60k)
· FR2 BW, 200M (60k, 120k)

[image: ]
Figure C-1, FR1 BW 5M 15kHz SCS TM3.1
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Figure C-2, FR1 BW 5M 30kHz SCS TM3.1








[image: ]
Figure C-3, FR1 BW 100M 60kHz SCS TM3.1
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Figure C-4, FR2 BW 200M 60kHz SCS TM3.1

[image: ]
Figure C-5, FR2 BW 200M 120kHz SCS TM3.1



Additional result – part 4 – othere TMs
· TM1.2, 
· FR1 BW 5M (15k, 30k), 100M (30k, 60k)
· TM3.1a
· FR1 BW 5M (15k, 30k), 100M (30k, 60k)
· TM3.2, 
· FR1 BW 5M (15k, 30k), 100M (30k, 60k)
· TM3.3, 
· FR1 BW 5M (15k, 30k), 100M (30k, 60k)

Followings are for TM1.2
	[image: ]
	[image: ]

	FR1 5M 15k TM1.2
	FR1 5M 30k TM1.2
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	FR1 100M 30k TM1.2
	FR1 100M 60k TM1.2



· Following are for TM3.1a
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	FR1 5M 15k TM3.1a
	FR1 5M 30k TM3.1a
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	FR1 100M 30k TM3.1a
	FR1 100M 60k TM3.1a



· Following are for TM3.2,
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	FR1 5M 15k TM3.2
	FR1 5M 30k TM3.2
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	FR1 100M 30k TM3.2
	FR1 100M 60k TM3.2



· Following are for TM3.3
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	FR1 5M 15k TM3.3
	FR1 5M 30k TM3.3
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	FR1 100M 30k TM3.3
	FR1 100M 60k TM3.3
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