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1	Introduction
During RAN4 AH07 meeting, the NR BS demodulation performance requirements are further discussed on the general issue and performance requirements test. Some general issue about NR PUCCH performance requirements are captured and agreed in the WF [1] as follow:
· Simulation assumption for Format 0
· Number of bits: 1 bit
· Number of OFDM symbols: 1 and  2
· InitialCyclicShift =[0]
· StartingSymbolIndex =[13] for 1OFDM symbol 
· StartingSymbolIndex = [12] for 2 OFDM symbol
· Test metric
· DTX to ACK probability < 1%
· Missed ACK probability < 1%
· Simulation assumption for Format 1
· Number of bits: 1 bit
· Number of OFDM symbols
· 14
· FFS 10
· StartingSymbolIndex =[0]
· The index of the orthogonal sequence  i = [0]
· Test metric
· DTX to ACK probability < 1%
· Missed ACK probability < 1%
· FFS: Whether to use NACK2ACK as the test metric
· Note: companies are encouraged to provide simulation results for NACK2ACK@ 0.1% in next RAN4 meeting
· Simulation assumption for Format 2
· Test Scenarios: (Number of bits, Number of symbols, Number of PRBs)
· (4,1,4)
· (22,1,[9])
· Initial Cyclic Shift = [0]
· Starting SymbolIndex = [13] for 1 OFDM symbol
· Starting SymbolIndex = [12] for  2 OFDM symbols
· Test metric
· DTX to ACK probability < 1%,  [Missed ACK probability < 1%, if number of bits <=11]
· [BLER if number of bits > 11]
· Simulation assumption for Format 3
· Number of bits : 16 bits
· Number of OFDM symbols: 14 symbols
· Number of PRBs: 1PRB
· DMRS pattern: [with additional DMRS and without additional DMRS]
· DTX to ACK probability < 1%,  [Missed ACK probability < 1%, if number of bits <=11]
· [BLER if number of bits > 11]
· Simulation assumption for Format 4
· Number of bits: 16 bits
· Number of OFDM symbols: 14 symbols
· Number of PRBs: 1PRB
· DMRS pattern: [with additional DMRS and without additional DMRS]
· Companies can further check whether requirements shall be defined for both
· Modulation: QPSK; FFS: pi/2-BPSK
· StartingSymbolIndex = [0];
· Occ-Length = [n2]
· Occ-Index =[n0]
· Test metric
· DTX to ACK probability < 1%, [Missed ACK probability  < 1%, if number of bits < =11]
· [BLER If number of bits > 11]

In this contribution, the initial simulation results are provided for alignment, based on the test cases defined in WF.
3	Simulation Results
In this section, based on the WF, the initial simulation results of NR PUCCH for each format are provided.  
As for the SCS and BW, the following cases are agreed for the performance requirement 
· 15kHz: 10M
· 30kHz,: 40M
· 60kHz: 100M (FR2)
· 120kHz: 100M
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]As for the fading channel, current agreement is that TDL channel will be applied for FR1. In FR1, two kinds of simplified TDL channel are proposed, one is based on the strongest paths that contribution to [X%] of total power, another is to select the fixed number of paths. As for FR2, whether TDL or CDL should be used is still under discussion. 
Based on current progress, in this contribution, AWGN is selected for simulation assumption. Our view is that the performance with and without frequency hopping should be no different. Also, considering that there is no timing offset and frequency offset, there should be no different with different SCS and BW.
As the test metric, we use the follows metric:
· Format 0
· DTX to ACK probability < 1%
· Missed ACK probability < 1%
· Format 1
· DTX to ACK probability < 1%
· Missed ACK probability < 1%
· NACK2ACK probability < 0.1%
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Format 2
· DTX to ACK probability < 1%, Missed ACK probability < 1% for (4,1,4) case
· DTX to ACK probability < 1% , BLER 1%  for (22,1,9) case
· Format 3
· DTX to ACK probability < 1%
· BLER 1% 
· Format 4
· DTX to ACK probability < 1%
· BLER 1% 

The simulation results of format 0/1/2/3/4, as shown as table 1 and table 2, respectively
Table 1: Simulation result for NR PUCCH for format 0/1 /2/3/4in FR1 (To be updated)
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	Channel
	DMRS pattern
	SCS& BW
	Number of bits
	Number of OFDM symbols
	Number of PRBs
	ACK missed detection (<=1%)(DTX to ACK 1%) (BLER1%)

	0
	AWGN
	N.A
	15KHz, 10MHz
	1
	1
	1
	-0.5

	0
	AWGN
	N.A
	15KHz, 10MHz
	1
	2
	1
	-3.7

	1
	AWGN
	7
	15KHz, 10MHz
	1
	14
	1
	-11.1

	1
	AWGN
	7
	15KHz, 10MHz
	2
	14
	1
	-10.4

	2
	AWGN
	DMRS ratio=1/3
	15KHz, 10MHz
	4
	1
	4
	

	3
	AWGN
	Without additional DMRS
	15KHz, 10MHz
	16
	14
	1
	-6.6

	3
	AWGN
	With additional DMRS
	15KHz, 10MHz
	16
	14
	1
	-7.1

	4
	AWGN
	Without additional DMRS
	15KHz, 10MHz
	16
	14
	1
	-6.3

	4
	AWGN
	With additional DMRS
	15KHz, 10MHz
	16
	14
	1
	



Table 2: Simulation result for NR PUCCH for format 0/1/2/3/4 in FR2
	Format
	Channel
	DMRS pattern
	SCS& BW
	Number of bits
	Number of OFDM symbols
	Number of PRBs
	ACK missed detection (<=1%)(DTX to ACK 1%) (BLER1%)

	0
	AWGN
	N.A
	120KHz, 100MHz
	1
	1
	1
	-0.39 

	0
	AWGN
	N.A
	120KHz, 100MHz
	1
	2
	1
	-3.91 

	1
	AWGN
	7
	120KHz, 100MHz
	1
	14
	1
	-11.87 

	1
	AWGN
	7
	120KHz,100MHz
	2
	14
	1
	-11.08 

	2
	AWGN
	DMRS ratio=1/3
	120KHz, 100MHz
	4
	1
	4
	-7.15 

	2
	AWGN
	DMRS ratio=1/3
	120KHz,100MHz
	22
	1
	9
	-2.79 

	3
	AWGN
	Without additional DMRS
	120KHz, 100MHz
	16
	14
	1
	-6.31 

	3
	AWGN
	With additional DMRS
	120KHz, 100MHz
	16
	14
	1
	-6.77 

	4
	AWGN
	Without additional DMRS
	120KHz, 100MHz
	16
	14
	1
	-5.01 

	4
	AWGN
	With additional DMRS
	120KHz, 100MHz
	16
	14
	1
	-5.94 



As in the table2, we can observe that with additional DMRS under current test cases can achieve better performance than that of without additional DMRS.
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3	Conclusion
In this contrition, based on the agreement of WF on the NR BS PUCCH demodulation,  the initial simulation results for NR PUCCH.
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