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1	Introduction
During RAN#82 meeting, the status report of Rel-15 NR WI is presented [1]. As mentioned in the report, for NR BS performance requirements, due to lack of simulation results, some requirements, test parameters and configurations are still remaining TBD. Additional work is needed to further alignment simulation results with aiming to specify the requirement, and correct the requirement due to unachievable performance measures.
In this contribution, both ideal and impairment simulation results are provided.
2	Simulation Results
2.1	Test Metric
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]RAN4 will encourage companies to investigate the test metric NACK to ACK requirement for format 2, whether it is the limiting factor compared with ACK missed detection requirement. Based on our simulation results, it is clearly shown that the NACK to ACK is not the bottleneck compared with ACK missed detection for PUCCH format 2. As agreed in the WF [2], the test metric of PUCCH format 2 will be applied DTX to ACK and ACK missed detection under condition that the number of UCI bits is less than 11.
2.2	Results
In this subsection, both ideal simulation results and impairment results are provided in this contribution, as shown in table 1 to table 13, respectively.
[bookmark: OLE_LINK21]Table 1: Ideal and impairment simulation result for NR PUCCH for format 0 in FR1, TDLC300-100 (to be updated)
	SCS and BW
	Number of Rx
	Symbol
	ACK missed detection (<=1%)
(DTX to ACK 1%) Ideal
	ACK missed detection (<=1%)
(DTX to ACK 1%)
Impairment

	15KHz
5MHz
	2
	1
	
	

	
	4
	1
	
	

	
	8
	1
	
	

	
	2
	2
	
	

	
	4
	2
	
	

	
	8
	2
	
	

	15KHz, 10MHz
	2
	1
	7.9
	9.9

	
	4
	1
	1.8
	3.8

	
	8
	1
	-2.5
	-0.5

	
	2
	2
	2.7
	4.7

	
	4
	2
	-1.8
	0.2

	
	8
	2
	-5.2
	-3.2

	15KHZ
20MHz
	2
	1
	
	

	
	4
	1
	
	

	
	8
	1
	
	

	
	2
	2
	
	

	
	4
	2
	
	

	
	8
	2
	
	

	30KHz,
10MHz
	2
	1
	
	

	
	4
	1
	
	

	
	8
	1
	
	

	
	2
	2
	
	

	
	4
	2
	
	

	
	8
	2
	
	

	30KHz,
20MHz
	2
	1
	
	

	
	4
	1
	
	

	
	8
	1
	
	

	
	2
	2
	
	

	
	4
	2
	
	

	
	8
	2
	
	

	30KHz,
40MHz
	2
	1
	8.6
	10.6

	
	4
	1
	2.1
	4.1

	
	8
	1
	-2.2
	-0.2

	
	2
	2
	2.4
	4.4

	
	4
	2
	-2.0
	0.0

	
	8
	2
	-5.3
	-3.3

	30KHz,
100MHz
	2
	1
	
	

	
	4
	1
	
	

	
	8
	1
	
	

	
	2
	2
	
	

	
	4
	2
	
	

	
	8
	2
	
	



Table 2: Ideal and impairment simulation result for NR PUCCH for format 1 in FR1, TDLC300-100 (to be updated)
	SCS and BW
	Number of Rx
	ACK missed detection (<=1%)(DTX to ACK 1%)
Ideal 
	NACK2ACK
(<0.1%)
(DTX toACK1%)
Ideal 
	ACK missed detection (<=1%)(DTX to ACK 1%)
Impairment
	NACK2ACK
(<0.1%)
(DTX toACK1%)
Impairment

	15KHz, 5MHz
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	

	15KHz, 10MHz
	2
	-5.6
	-5.2
	-3.6
	-3.2

	
	4
	-9.9
	9.6
	-7.9
	-7.6

	
	8
	-13.2
	-12.9
	-11.2
	-10.9

	15KHz, 20MHz
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	

	30KHz, 10MHz
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	

	30KHz
20MHz
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	

	30KHz
40MHz
	2
	-6.0
	-5.2
	-4.0
	-3.2

	
	4
	-10.1
	-9.6
	-8.1
	-7.6

	
	8
	-13.3
	-12.9
	-11.3
	-10.9

	30KHz
100MHz  
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	



Table 3: Ideal and impairment simulation result for NR PUCCH for format 2 in FR1 (4, 1, 4), TDLC300-100,( to be updated)
	SCS and BW
	Number of Rx
	ACK missed detection (<=1%) (DTX to ACK 1%)
Ideal 
	ACK missed detection (<=1%)(DTX to ACK 1%)
Impairment

	15KHz, 5MHz
	2
	
	

	
	4
	
	

	
	8
	
	

	15KHz, 10MHz
	2
	3.2
	5.2

	
	4
	-1.7
	0.3

	
	8
	-5.3
	-3.3

	15KHz, 20MHz
	2
	
	

	
	4
	
	

	
	8
	
	

	30KHz, 10MHz
	2
	
	

	
	4
	
	

	
	8
	
	

	30KHz, 20MHz
	2
	
	

	
	4
	
	

	
	8
	
	

	30KHz, 40MHz
	2
	2.2
	4.2

	
	4
	-2.2
	-0.2

	
	8
	-5.4
	-3.4

	30KHz, 100MHz
	2
	
	

	
	4
	
	

	
	8
	
	



Table 4: Ideal and impairment simulation result for NR PUCCH for format 2 (22, 2, 9) n FR1, TDLC300-100,( to be updated)
	SCS and BW
	Number of Rx
	BLER (<=1%)
Ideal 
	BLER (<=1%)
Impairment

	15KHz, 5MHz
	2
	
	

	
	4
	
	

	
	8
	
	

	15KHz, 10MHz
	2
	
	

	
	4
	
	

	
	8
	
	

	15KHz, 20MHz
	2
	
	

	
	4
	
	

	
	8
	
	

	30KHz, 10MHz
	2
	
	

	
	4
	
	

	
	8
	
	

	30KHz, 20MHz
	2
	
	

	
	4
	
	

	
	8
	
	

	30KHz, 40MHz
	2
	
	

	
	4
	
	

	
	8
	
	

	30KHz, 100MHz
	2
	
	

	
	4
	
	

	
	8
	
	



Table 5: Ideal and impairment simulation result for NR PUCCH for format 3 (6, 14, 1) in FR1, TDLC300-100 (to be updated)
	SCS and BW
	Number of Rx
	Without additional
DMRS (ideal)
	With additional DMRS
(ideal)
	Without 
additional
DMRS(impairment)
	With 
additional
DMRS(impairment)

	15KHz, 5MHz
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	

	15KHz, 10MHz
	2
	-1.3
	-1.5
	1.2
	1.0

	
	4
	-5.6
	-6.0
	-3.1
	-3.5

	
	8
	-9.1
	-9.6
	-6.6
	-7.1

	15KHz, 20MHz
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	

	30KHz, 10MHz
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	

	30KHz, 20MHz
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	

	30KHz, 40MHz
	2
	-2.1
	-2.3
	0.4
	0.2

	
	4
	-6.1
	-6.4
	-3.6
	-3.9

	
	8
	-9.4
	-9.8
	-6.9
	-7.3

	30KHz, 100MHz
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	



Table 6: Ideal and impairment simulation result for NR PUCCH for format 4 (22, 14, 1) in FR1, TDLC300-100 (to be updated)
	SCS and BW
	Number of Rx
	Without additional
DMRS (ideal)
	With additional DMRS
(ideal)
	Without additional
DMRS (impairment)
	With additional DMRS
(impairment)

	15KHz, 5MHz
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	

	15KHz, 10MHz
	2
	0.7
	0.6
	3.2
	3.1

	
	4
	-4.1
	-4.2
	-1.6
	-1.7

	
	8
	-7.7
	-8.0
	-5.2
	-5.5

	15KHz, 20MHz
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	

	30KHz, 10MHz
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	

	30KHz, 20MHz
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	

	30KHz, 40MHz
	2
	-0.1
	-0.1
	2.4
	2.4

	
	4
	-4.4
	-4.6
	-1.9
	-2.1

	
	8
	-7.9
	-8.2
	-5.4
	-5.7

	30KHz,100MHz
	2
	
	
	
	

	
	4
	
	
	
	

	
	8
	
	
	
	



Table 7: Ideal and Impairment simulation result for NR PUCCH for format 0 in FR2, TDLA30-300
	SCS and BW
	Number of Rx
	Symbol
	ACK missed detection (<=1%)(DTX to ACK 1%)
Ideal 
	ACK missed detection (<=1%)(DTX to ACK 1%)
Impairment

	60KHz, 50MHz
	2
	1
	7.12
	9.62

	
	2
	2
	2.40
	4.90

	60KHz, 100MHz
	2
	1
	7.15
	9.65

	
	2
	2
	1.90
	4.40

	120KHz, 50MHz
	2
	1
	7.35
	9.85

	
	2
	2
	2.33
	4.83

	120KHz, 100MHz
	2
	1
	7.26
	9.76

	
	2
	2
	1.92
	4.42

	120KHz, 200MHz
	2
	1
	7.21
	9.71

	
	2
	2
	1.29
	3.79



Table 8: Ideal and impairment simulation result for NR PUCCH for format 1 (2,14,1) in FR2, TDLA30-300 (to be updated)
	SCS and BW
	Number of Rx
	ACK missed detection (<=1%)(DTX to ACK 1%)
Ideal 
	NACK2ACK
(<0.1%)
(DTX toACK1%)
Ideal 
	ACK missed detection (<=1%)(DTX to ACK 1%)
Impairment
	NACK2ACK
(<0.1%)
(DTX toACK1%)
Impairment

	60KHz, 50MHz
	2
	-6.64
	
	-4.14
	

	60KHz, 100MHz
	2
	-7.04
	
	-4.54
	

	120KHz, 50MHz
	2
	-6.62
	
	-4.12
	

	120KHz, 100MHz
	2
	-7.05
	
	-4.55
	

	120KHz, 200MHz
	2
	-7.55
	
	-5.05
	



Table 9: Ideal and impairment simulation result for NR PUCCH for format 2 (4, 1, 4) in FR2, TDLA30-300
	SCS and BW
	Number of Rx
	ACK missed detection (<=1%)(DTX to ACK 1%)
Ideal 
	ACK missed detection (<=1%)(DTX to ACK 1%)
Impairment

	60KHz, 50MHz
	2
	2.15
	4.65

	60KHz, 100MHz
	2
	2.36
	4.86

	120KHz, 50MHz
	2
	2.61
	5.11

	120KHz, 100MHz
	2
	2.63
	5.13

	120KHz, 200MHz
	2
	2.80
	5.30



Table 10: Ideal and impairment simulation result for NR PUCCH for format 2 (22, 2, 9) in FR2, TDLA30-300
	SCS and BW
	Number of Rx
	[bookmark: OLE_LINK20]BLER(<=%1)
Ideal 
	BLER(<=%1)
Impairment

	60KHz, 50MHz
	2
	0.13
	2.63

	60KHz, 100MHz
	2
	-0.73
	1.77

	120KHz, 50MHz
	2
	0.60
	3.10

	120KHz, 100MHz
	2
	-0.80
	1.7

	120KHz, 200MHz
	2
	-0.63
	1.87



Table 11: Ideal and impairment simulation result for NR PUCCH for format 3 (16, 14, 1) in FR2, TDLA30-300
	SCS and BW
	Number of Rx
	BLER(<=%1)
Without additional
DMRS (ideal)
	BLER(<=%1)
Without additional
DMRS(impairment)

	60KHz, 50MHz
	2
	-0.75
	1.75

	60KHz, 100MHz
	2
	-1.34
	1.16

	120KHz, 50MHz
	2
	-0.81
	1.69

	120KHz, 100MHz
	2
	-1.18
	1.32

	120KHz, 200MHz
	2
	-1.79
	0.71



Table12: Ideal and impairment simulation result for NR PUCCH for format 3 (16, 4, 3) in FR2, TDLA30-300
	SCS and BW
	Number of Rx
	BLER(<=%1)
Without additional
DMRS (ideal)
	BLER(<=%1)
Without additional
DMRS (impairment)

	60KHz, 50MHz
	2
	0.27
	2.77

	60KHz, 100MHz
	2
	-0.32
	2.18

	120KHz, 50MHz
	2
	0.53
	3.03

	120KHz, 100MHz
	2
	-0.03
	2.47

	120KHz, 200MHz
	2
	-0.46
	2.04



[bookmark: _GoBack]Table 13: Ideal and impairment simulation result for NR PUCCH for format 4 (22, 14, 1) in FR2, TDLA30-300 (to be updated)
	SCS and BW
	Number of Rx
	BLER(<=%1)
Without additional
DMRS (ideal)
	BLER(<=%1)
Without additional
DMRS (impairment)

	60KHz, 50MHz
	2
	
	

	60KHz, 100MHz
	2
	
	

	120KHz, 50MHz
	2
	
	

	120KHz, 100MHz
	2
	
	

	120KHz, 200MHz
	2
	
	



3	Conclusion
In this contribution, based on the agreement of WF [2] on the NR BS PUCCH demodulation, both ideal and impairment simulation results are provided.
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