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1
Introduction
RAN4#79 and RAN4-79AH agreed with the simulation assumption for NPUSCH demodulation requirements [1]. 
A Way Forward [2] has been agreed during last RAN4#80b meeting for NPUSCH format 1 and format 2. Final results with impairments were collected via email.
Based on this Way Forward, this contribution proposes final requirement for NPUSCH format 1 and 2.

2
NPUSCH format 1
Companies provided their latest simulation with impairment results for NPUSCH format 1 on reflector by Nov. 1st. Those results are captured in Table 1, adding some statistics.
	Metric
	Test
point
	Huawei
	Ericsson
	ZTE
	Samsung
	Nokia
	STD
	SPAN
	AVE
	SPAN over Average

	Case 1.1 3.75KHz Single 
	70%
	-2.6
	-2.5
	-1.0
	-2.5
	 
	0.8
	1.6
	-2.1
	1.1

	Case 1.2 3.75KHz Single 
	70%
	-11.2
	-10.2
	-10.2
	-9.2
	
	0.8
	2.0
	-10.2
	1.0

	Case 1.3 3.75KHz Single 
	70%
	-15.0
	-13.9
	-13.8
	-11.9
	
	1.3
	3.1
	-13.6
	1.8

	Case 2.1 15KHz Single 
	70%
	-2.6
	-2.1
	-1.1
	-3.1
	-2.1
	0.7
	2.0
	-2.2
	1.1

	Case 2.2 15KHz Single 
	70%
	-10.1
	-9.5
	-8.6
	-10.0
	-8.4
	0.8
	1.7
	-9.3
	0.9

	Case 2.3 15KHz Single 
	70%
	-14.5
	-13.1
	-12.5
	-13.7
	-12.0
	1.0
	2.5
	-13.2
	1.2

	Case 3.1 Multi-tone(12) 
	70%
	0.6
	0.3
	0.4
	-0.8
	
	0.6
	1.4
	0.1
	0.5

	Case 3.2 Multi-tone(12) 
	70%
	-6.9
	-6.1
	-7.5
	-8.7
	
	1.1
	2.6
	-7.3
	1.2

	Case 3.3 Multi-tone(12) 
	70%
	-10.1
	-10.1
	-11.4
	-12.7
	
	1.3
	2.6
	-11.1
	1.0

	Case 4.1 Multi-tone(6) 
	70%
	-1.0
	-0.6
	-0.5
	-1.9
	
	0.6
	1.4
	-1.0
	0.5

	Case 4.2 Multi-tone(6) 
	70%
	-7.4
	-6.6
	-7.2
	-9.3
	
	1.1
	2.7
	-7.6
	1.0

	Case 4.3 Multi-tone(6) 
	70%
	-10.6
	-10.8
	-11.3
	-13.2
	
	1.2
	2.6
	-11.5
	0.9

	Case 5.1 Multi-tone(3) 
	70%
	-3.4
	-2.9
	-2.6
	-4.3
	
	0.7
	1.7
	-3.3
	0.7

	Case 5.2 Multi-tone(3 
	70%
	-9.2
	-8.7
	-8.3
	-10.6
	
	1.0
	2.3
	-9.2
	0.9

	Case 5.3 Multi-tone(3) 
	70%
	-12.6
	-13.0
	-11.5
	-14.5
	
	1.2
	3.0
	-12.9
	1.4

	Span Average 
	
	
	
	
	
	
	
	2.2
	
	1.0


Table 1: : Simulation with impairment results for NPUSCH format 1 and statistics
From the collected value, one can notice:

· Spans between companies’ results is not that high, from 1.4 to 3.1dB, with an average of 2.2 dB.

· Comparing to the averaged value, span with each companies results is 0.5 and 1.8 dB, with an average of 1 dB.

Form this observation, we could conclude the averaged proposed values (column “AVE”) are good enough, we don’t need any additional margin. This is consistent with the agreed WF [2].

Proposal 1: Use companies averaged values with impairments without adding any additional margin to specify NPUSCH format 1 requirements.
3
NPUSCH format 2
Companies provided their latest simulation with impairment results for NPUSCH format 2 on reflector by Oct. 28th. Following Table 2 recaps those results and gives average. Those results are captured in Table 2, adding some statistics.
	Metric
	Test
point
	Huawei
	Ericsson
	ZTE
	Samsung
	Nokia
	STD
	SPAN
	AVE
	SPAN over Average
	AVE + 1 dB
	SPAN over Average+1

	Case1.1 Single-tone 3.75KHz Repetition=1 
	1%
	3.7
	2.5
	8.3
	5.4
	 
	2.5
	5.8
	5.0
	3.3
	6.0
	2.3

	Case1.2 Single-tone 3.75KHz Repetition=16 
	1%
	-10.2
	-5.7
	-6.0
	-7.0
	
	2.1
	4.5
	-7.2
	1.5
	-6.2
	0.5

	Case1.3 Single-tone 3.75KHz Repetition=64 
	1%
	-16.6
	-10.8
	-12.0
	-12.3
	
	2.5
	5.8
	-12.9
	2.1
	-11.9
	1.1

	Case2.1 Single-tone 15KHz Repetition=1 
	1%
	3.8
	4.2
	8.0
	4.7
	5.3
	1.7
	4.2
	5.2
	2.8
	6.2
	1.8

	Case2.2 Single-tone 15KHz Repetition=16 
	1%
	-8.1
	-4.8
	-3.0
	-5.5
	-6.5
	1.9
	5.1
	-5.6
	2.6
	-4.6
	1.6

	Case2.3 Single-tone 15KHz Repetition=64
	1%
	-15.0
	-9.2
	-9.8
	-12.0
	-12.0
	2.3
	5.8
	-11.6
	2.4
	-10.6
	1.4

	Span Average
	
	
	
	
	
	
	
	5.2
	
	2.5
	
	1.5


Table 2: Simulation with impairment results for NPUSCH format 2 and statistics
From the collected value, one can notice:

· Span between companies’ results is very high, always more than 4dB, with an average of 5.2 dB.

· Comparing to the averaged values, span with each companies’ results remains high, from 1.5 to 3.3 dB, with an average of 2.5 dB.

· Adding a margin of 1 dB to the averaged values would improve situation without impacting too much requirement: span comparing to companies’ results would then varies from 0.5 to 2.3 dB, with an average of 1.5dB.

Form this observation, we would propose to consider adding 1 dB to the average values to specify NPUSCH format 2 requirements (column “AVE+1dB”). This is also consistent with the agreed WF [2].

Proposal 2: Add 1 dB to companies’ averaged values with impairments to specify NPUSCH format 2 requirements.

4
Conclusion

In this contribution, we further analyzed simulations results and proposed formula to specify NPUSCH requirements.

Proposal 1: Use companies averaged values with impairments without adding any additional margin to specify NPUSCH format 1 requirements.
Proposal 2: Add 1 dB to companies’ averaged values with impairments to specify NPUSCH format 2 requirements.
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