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1. Introduction

Past RAN4 meetings ongoing discussions relating to alignment of simulation assumptions were discussed. The basis of the all simulations herein are using [1] as agreed. Additional assumptions are made for parameters that were not yet agreed and explained further. 
2. Discussion

The following initial simulation results are completed using the following agreed simulation parameters.  The simulation assumptions uses [1] as a basis for alignment.
	BandWidth/SCS
	FR1: 10MHz/15kHz; 40MHz/30kHz; FR2: 100MHz/60kHz; 100MHz/120kHz

	Antenna
	1T2R

	Propagation condition
	FR1: TDL-A 30ns 10Hz; FR2: [AWGN]

	Carrier frequency (GHz)
	FR1: 4GHz; FR2: 30GHz


	Parameters
	PUCCH Format 1
	PUCCH Format 3
	PUCCH Format 4

	(#Bits, #Symbols, #PRBs)
	(2, 14,1)
	(16, 14, 1)
(16, 4, 3)
	(22, 14, 1)

	DMRS pattern
	
	FR1: 
· Without additional DMRS for all cases 

· With additional DMRS for cases with the number of OFDM symbols more than 9

FR2: Without additional DMRS

	Modulaiton
	
	QPSK
	QPSK

	initialCyclicShift
	0
	
	

	StartingSymbolIndex
	0
	0
	0

	Index of orthogonal sequence (time-domain-OCC)
	0
	
	

	occ-Length
	
	
	n2

	occ-Index
	
	
	n0

	Test metric
	DTX to Ack probability <1%
	Applicable
	Not applicable
	Not applicable

	
	Missed Ack probability < 1%
	[Applicable]
	Not applicable
	Not applicable

	
	NACK2ACK < 0.1%
	Applicable
	Not applicable
	Not applicable

	
	BLER < 1%
	Not applicable
	Applicable
	Applicable


Note: initial results shown below used n0, n2 as equal to length 4, i.e. 4 users multiplexed using the same time-frequency resources. 

Table 1. Simulation results for PUCCH format 1, format 3 and format 4
	
	FR1

	PUCCH format
	F1
	F3
	F4

	
	SNR [dB] @ Missed ACK with 1% probability
	SNR [dB] @ 1% BLER

(16 bits, 14 Symbol, 1PRB)
	SNR [dB] @ 1% BLER

(16 bits, 4 Symbol, 3RPB)
	SNR [dB] @ 1% BLER

(22 bits, 14 Symbol, 1 PRB)

	SC = 15 kHz
	

	10 MHz
	-14.6
	0.51
	2.0
	3.455


	SC = 30 kHz
	

	40 MHz
	-14.4
	-1.42
	0.18
	1.7


.Table 2. Simulation results for PUCCH format 1, format 3 and format 4.
	
	FR2

	PUCCH format
	F1
	F3
	F4

	
	SNR [dB] @ Missed ACK with 1% probability
	SNR [dB] @ 1% BLER

(16 bits, 14 Symbol, 1PRB)
	SNR [dB] @ 1% BLER

(16 bits, 4 Symbol, 3RPB)
	SNR [dB] @ 1% BLER

(22 bits, 14 Symbol, 1 PRB)

	SC = 60 kHz
	

	100 MHz
	-14.6
	-6.9
	-6.31
	-4.41

	SC = 120 kHz
	

	100 MHz
	-14.4
	-7.1
	-6.32
	-4.72


3. Conclusion

In this contribution, simulation results are presented for PUCCH format 1,3, and 4 
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