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1
Introduction
RAN4#78bis agreed with the CR for PUCCH reception requirement for Cat-M1 UE [1]. We show our simulation result with/without impairments based on the parameters agreed in the CR.
2
Simulation parameters
Table 1 shows the parameters for used for PUCCH simulation [1].
Table 1
Simulation parameter for Cat-M1 UE PUCCH simulation.
	Parameters
	Values

	PUCCH Format
	PUCCH Format 1a 
PUCCH Format 2  

	Propagation conditions
	EPA5 (PUCCH Format 1a)
EVA5 (Format 2)

	Number of TX antennas
	1

	Number of RX antennas
	2 (Format 1a)
2 (Format 2)

	Antenna correlation
	Low

	Noise model
	AWGN

	Channel bandwidth (MHz)
	3, 5, 10, 15, 20

	Number of PRBs for PUCCH
	1 (edge PRB of the channel bandwidth)

	Cyclic prefix
	Normal (PUCCH Format 1a, Format 2)

	DM RS sequence group hopping
	Disabled

	Channel estimation
	Practical channel estimation and noise estimation

	Cyclic shift separation 
	2

	Number of users
	Single user PUCCH format 1a and PUCCH format 2

	Payload per PUCCH transmission
	4 bits (PUCCH format 2)

	Number of PUCCH repetitions
	{4,8,32} 

	Frequency Hopping Intervals
	FDD: 4
TDD: 10

	Note 1: Assume no scheduling request for PUCCH format 1a


3
Simulation result
Table 2 and Table 3 show the simulation results for PUCCH format 1a and format 2 without impairments, respectively. Based on these results, 
Table 2
Simulation result for single user PUCCH format 1a (Without impairments).
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and

correlation matrix (Annex B)
	Repetitions
	Channel Bandwidth / SNR [dB]

	
	
	
	
	
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	1
	2
	normal
	EPA5 Low
	4
	-7.4
	-7.6
	-7.3
	-7.6
	-7.5

	
	
	
	
	8
	-11.5
	-12.6
	-13.2
	-13.2
	-13.2

	
	
	
	
	32
	-15.5
	-16.4
	-16.9
	-16.9
	-16.9


Table 3
Simulation result for single user PUCCH format 2 (Without impairments).
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and

correlation matrix (Annex B)
	Repetitions
	Channel Bandwidth / SNR [dB]

	
	
	
	
	
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	1
	2
	normal
	EVA5 Low
	4
	-7.5
	-7.6
	-7.5
	-7.6
	-7.6

	
	
	
	
	8
	-12.6
	-13.1
	-12.7
	-13.0
	-13.0

	
	
	
	
	32
	-16.7
	-17.0
	-16.7
	-16.9
	-16.9


Table 4
Simulation result for single user PUCCH format 1a (With impairments).
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and

correlation matrix (Annex B)
	Repetitions
	Channel Bandwidth / SNR [dB]

	
	
	
	
	
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	1
	2
	normal
	EPA5 Low
	4
	-4.9
	-5.1
	-4.8
	-5.1
	-5

	
	
	
	
	8
	-9
	-10.1
	-10.7
	-10.7
	-10.7

	
	
	
	
	32
	-13
	-13.9
	-14.4
	-14.4
	-14.4


Table 5
Simulation result for single user PUCCH format 2 (With impairments).
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and

correlation matrix (Annex B)
	Repetitions
	Channel Bandwidth / SNR [dB]

	
	
	
	
	
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	1
	2
	normal
	EVA5 Low
	4
	-5
	-5.1
	-5
	-5.1
	-5.1

	
	
	
	
	8
	-10.1
	-10.6
	-10.2
	-10.5
	-10.5

	
	
	
	
	32
	-14.2
	-14.5
	-14.2
	-14.4
	-14.4
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