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1. Introduction

This contribution presents ideal simulation results of PUCCH format 1b and 3 for CA performance requirement with the simulation assumptions agreed in RAN4 #58 Taipei meeting [1, 2]. 
2. Simulation results of PUCCH format 1b with channel selection
2.1 ACK missed detection
Table 1 and 2 show ideal simulation results of ACK missed detection for PUCCH format 1b with channel selections, assuming TDD and FDD respectively, where the target error rate is 1%. 
Table 1: PUCCH format 1b with channel selection, 4A/N bits, FDD
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions
	Channel Bandwidth / SNR [dB]

	
	
	
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-7.03 
	-7.14 
	-7.13 

	
	
	EVA70
	-6.81 
	-7.01 
	-7.08 

	4
	Normal
	EPA 5
	-11.06 
	-10.98 
	-11.13 

	
	
	EVA70
	-10.82 
	-11.01 
	-11.02 


Table 2: PUCCH format 1b with channel selection, 4A/N bits, TDD

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions
	Channel Bandwidth / SNR [dB]

	
	
	
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-6.89 
	-7.07 
	-7.02 

	
	
	EVA70
	-6.67 
	-6.87 
	-7.01 

	4
	Normal
	EPA 5
	-10.98 
	-10.86 
	-11.07 

	
	
	EVA70
	-10.71 
	-10.94 
	-10.93 


2.2 NACK to ACK 

Table 3 and 4 show ideal simulation results of NACK to ACK for PUCCH format 1b with channel selections, assuming TDD and FDD respectively, where the target error rate is 0.1%.

Table 3: PUCCH format 1b with channel selection, 4A/N bits, FDD
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions
	Channel Bandwidth / SNR [dB]

	
	
	
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-7.30 
	-7.44 
	-7.52 

	
	
	EVA70
	-6.53 
	-7.28 
	-7.02 

	4
	Normal
	EPA 5
	-11.01 
	-11.03 
	-11.13 

	
	
	EVA70
	-11.05 
	-11.22 
	-10.76 


Table 4: PUCCH format 1b with channel selection, 4A/N bits, TDD

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions
	Channel Bandwidth / SNR [dB]

	
	
	
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-6.54 
	-7.11 
	-6.91 

	
	
	EVA70
	-6.37 
	-6.32 
	-6.32 

	4
	Normal
	EPA 5
	-10.55 
	-10.36 
	-10.89 

	
	
	EVA70
	-10.71 
	-10.83 
	-10.32 


3. Simulation results of PUCCH format 3
3.1 ACK missed detection
Table 5 and 6 show ideal simulation results of ACK missed detection for PUCCH format 3, assuming 4 and 16 A/N bits respectively, where the target error rate is 1%.

Table 5: PUCCH format 3, 4A/N bits
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions
	Channel Bandwidth / SNR [dB]

	
	
	
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-6.54 
	-6.54 
	-6.56 

	
	
	EVA70
	-6.32 
	-6.47 
	-6.53 

	4
	Normal
	EPA 5
	-10.46 
	-10.45 
	-10.49 

	
	
	EVA70
	-10.21 
	-10.42 
	-10.40 


Table 6: PUCCH format 3, 16A/N bits

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions
	Channel Bandwidth / SNR [dB]

	
	
	
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-3.80 
	-3.56 
	-3.74 

	
	
	EVA70
	-3.36 
	-3.54 
	-3.54 

	4
	Normal
	EPA 5
	-7.91 
	-7.83 
	-7.88 

	
	
	EVA70
	-7.67 
	-7.87 
	-7.78 


3.2 NACK to ACK 

Table 7 and 8 show ideal simulation results of NACK to ACK for PUCCH format 3, assuming 4 and 16 A/N bits respectively, where the target error rate is 0.1%. 
Table 7: PUCCH format 3, 4A/N bits
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions
	Channel Bandwidth / SNR [dB]

	
	
	
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-6.96 
	-6.71 
	-6.76 

	
	
	EVA70
	-6.38 
	-6.77 
	-6.41 

	4
	Normal
	EPA 5
	-9.81 
	-10.46 
	-10.44 

	
	
	EVA70
	-10.34 
	-10.48 
	-10.22 


Table 8: PUCCH format 3, 16 A/N bits

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions
	Channel Bandwidth / SNR [dB]

	
	
	
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-0.78 
	-0.76 
	-0.61 

	
	
	EVA70
	-0.45 
	-0.53 
	-0.59 

	4
	Normal
	EPA 5
	-5.84 
	-5.75 
	-5.85 

	
	
	EVA70
	-5.85 
	-5.71 
	-5.71 
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