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Introduction
In RAN4 #66bis meeting, the simulation assumption for PUCCH format 1b with channel selection, PUCCH format 3 ACK missed detection, PUCCH format 3 NAK to ACK under 1Tx 8Rx and PUCCH format under 2Tx 8Rx 1a have been decided [1]. This contribution presents the ideal and impairment simulation results accordingly.
 
 PUCCH Ideal Performance Requirements
 Ideal ACK missed detection requirements for single user PUCCH format 1a
Table 1 provides the ideal simulation result for 2Tx 8Rx PUCCH format 1a.
[bookmark: _Ref364095257]Table 1 Ideal Minimum requirements for single user PUCCH format 1a, 2Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions
and
correlation matrix (Annex B)
	Channel Bandwidth / SNR [2]

	
	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2
	8
	Normal
	EPA 5 Low
	-12.8 
	-13.0 
	-13.2 
	-13.3 
	-13.3 
	-13.3 

	
	
	
	EVA 70 Low
	-13.0 
	-13.2 
	-13.3 
	-13.2 
	-13.2 
	-13.1 



Ideal ACK missed detection requirements for PUCCH format 1b with channel selection
Table 2 provides the ideal simulation result for 8Rx PUCCH format 1b with channel selection.
[bookmark: _Ref364096198]Table 2 Ideal Minimum requirements for PUCCH format 1b with Channel Selection
	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions and correlation matrix (Annex B)
	Channel Bandwidth / SNR [2]

	
	
	
	
	10 MHz
	15MHz
	20MHz

	1
	8
	Normal
	EPA 5 Low
	-13.3 
	-13.3 
	-13.3 

	
	
	
	EVA70 Low
	-13.1 
	-13.2 
	-13.2 



 Ideal Performance for PUCCH Format 3
Ideal ACK missed detection requirements for PUCCH format 3
Table 3 and Table 4 provide the ideal simulation result for 8Rx PUCCH format 3 ACK missed detection performance.
[bookmark: _Ref364096229]Table 3 Ideal Minimum requirements for PUCCH format 3, 4AN bits
	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions and correlation matrix (Annex B)
	Channel Bandwidth / SNR [2]

	
	
	
	
	10 MHz
	15MHz
	20MHz

	1
	8
	Normal
	EPA 5 Low
	-12.1 
	-12.1 
	-12.1 

	
	
	
	EVA70 Low
	-12.1 
	-12.1 
	-12.0 



[bookmark: _Ref364096241]Table 4 Ideal Minimum requirements for PUCCH format 3, 16AN bits
	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions and correlation matrix (Annex B)
	Channel Bandwidth / SNR [2]

	
	
	
	
	10 MHz
	15MHz
	20MHz

	1
	8
	Normal
	EPA 5 Low
	-9.8 
	-10.0 
	-9.9 

	
	
	
	EVA70 Low
	-9.8 
	-9.9 
	-9.7 



Ideal NAK to ACK requirements for PUCCH format 3
Table 5 provides the ideal simulation result for 8Rx PUCCH format 3 NAK to ACK performance.
[bookmark: _Ref364096248]Table 5 Ideal Minimum requirements for PUCCH format 3, 16AN bits
	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions and correlation matrix (Annex B)
	Channel Bandwidth / SNR [2]

	
	
	
	
	10 MHz
	15MHz
	20MHz

	[bookmark: _Hlk363748133]1
	8
	Normal
	EPA 5 Low
	-8.1 
	-8.2 
	-8.1 

	
	
	
	EVA70 Low
	-8.1 
	-8.1 
	-8.0 



PUCCH Impairment Performance Requirements
 Practical ACK missed detection requirements for single user PUCCH format 1a
Table 6 provides the impairment result for 2Tx 8Rx PUCCH format 1a.
[bookmark: _Ref364099117]Table 6 Practical Minimum requirements for single user PUCCH format 1a, 2Tx
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions
and
correlation matrix (Annex B)
	Channel Bandwidth / SNR [2]

	
	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2
	8
	Normal
	EPA 5 Low
	-10.8 
	-11.0 
	-11.2 
	-11.3 
	-11.3 
	-11.3 

	
	
	
	EVA 70 Low
	-11.0 
	-11.2 
	-11.3 
	-11.2 
	-11.2 
	-11.1 



 Practical ACK missed detection requirements for PUCCH format 1b with channel selection
Table 7 provides the impairment result for 8Rx PUCCH format 1b with channel selection.
[bookmark: _Ref364099128]Table 7 Practical Minimum requirements for PUCCH format 1b with Channel Selection
	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions and correlation matrix (Annex B)
	Channel Bandwidth / SNR [2]

	
	
	
	
	10 MHz
	15MHz
	20MHz

	1
	8
	Normal
	EPA 5 Low
	-11.3 
	-11.3 
	-11.3 

	
	
	
	EVA70 Low
	-11.1 
	-11.2 
	-11.2 



 Practical Performance for PUCCH Format 3
Practical ACK missed detection requirements for PUCCH format 3
Table 8 and Table 9 provide the impairment result for 8Rx PUCCH format 3 ACK missed detection performance.
[bookmark: _Ref364099140]Table 8 Practical Minimum requirements for PUCCH format 3, 4AN bits
	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions and correlation matrix (Annex B)
	Channel Bandwidth / SNR [2]

	
	
	
	
	10 MHz
	15MHz
	20MHz

	1
	8
	Normal
	EPA 5 Low
	-10.1 
	-10.1 
	-10.1 

	
	
	
	EVA70 Low
	-10.1 
	-10.1 
	-10.0 



[bookmark: _Ref364099149]Table 9 Practical Minimum requirements for PUCCH format 3, 16AN bits
	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions and correlation matrix (Annex B)
	Channel Bandwidth / SNR [2]

	
	
	
	
	10 MHz
	15MHz
	20MHz

	1
	8
	Normal
	EPA 5 Low
	-7.8 
	-8.0 
	-7.9 

	
	
	
	EVA70 Low
	-7.8 
	-7.9 
	-7.7 



Practical NAK to ACK requirements for PUCCH format 3
Table 10 provides the impairment result for 8Rx PUCCH format 3 NAK to ACK performance.
[bookmark: _Ref364099158]Table 10 Practical Minimum requirements for PUCCH format 3, 16AN bits
	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions and correlation matrix (Annex B)
	Channel Bandwidth / SNR[2]

	
	
	
	
	10 MHz
	15MHz
	20MHz

	1
	8
	Normal
	EPA 5 Low
	-6.1 
	-6.2 
	-6.1 

	
	
	
	EVA70 Low
	-6.1 
	-6.1 
	-6.0 
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