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1. Introduction
[bookmark: _Hlk528680199]In RAN4#98-bis-e meeting, all PUCCH simulation assumptions were agreed [1]. Information bits pattern are agreed for PF0/PF1/PF3. The simulation results for PF3 are also quite divergent between companies. This contribution delivers all simulation results based on agreed assumptions.

2. Simulation assumptions and results 
2.1	PUCCH Format 0
Table 2.1.1 Simulation assumptions for PF0
	Parameter
	Test

	Number of UCI information bits Note 1
	1

	Number of symbol
	1

	Intra-slot frequency hopping
	N/A

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13

	Antenna configuration 
	1T2R

	Channel bandwidth 
	20MHz

	SCS
	15kHz and 30kHz

	Number of interlaces
	1

	Interlace index
	0 Note1

	Propagation conditions 
	TDLA30-10 low

	Test metric 
	SNR@Prob(ACK miss)≤10^(−2) Note 3

	Note 1: The UCI information only include HARQ-ACK and the bit pattern is [1].
Note 2: RBs 0, 10, 20,…,100 are allocated for 15kHz if agreed and RBs 0,5,10,…,50 are allocated for 30kHz.
Note 3: The DTX to ACK probability shall not exceed 1%



Table 2.1.2 Simulation results for PF0
	ePF0
	Ideal SNR [dB]
	Impairment SNR [dB]

	SCS = 15 kHz
	-5.1
	-3.1

	SCS = 30 kHz
	-5.2
	-3.2


[bookmark: _Ref53665711][bookmark: _Hlk43884116] 
2.2	PUCCH Format 1
Table 2.2.1 Simulation assumptions for PF1
	Parameter
	Test

	Number of information bits Note 1
	2

	Number of symbols
	14

	Intra-slot frequency hopping
	N/A

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Antenna configuration
	1T2R

	Channel bandwidth
	20MHz

	SCS
	15kHz and 30kHz

	Number of interlaces
	1

	Interlace index
	0 Note2

	Propagation conditions
	TDLA30-10 low

	Test metric
	SNR@Prob(ACK miss)≤10^(−2)) SNR@Prob(NACK→ACK)≤10^(−3)) Note3

	Note 1: The UCI information only contain HARQ-ACK and the bit pattern is [0 1].
Note 2: RBs 0, 10, 20,…,100 are allocated for 15kHz if agreed and RBs 0,5,10,…,50 are allocated for 30kHz.
Note 3: The DTX to ACK probability shall not exceed 1%



Table 2.2.2 Ideal simulation results for PF1
	ePF1
	ACK miss
	NACK to ACK

	
	Ideal SNR [dB]
	Impairment SNR [dB]
	Ideal SNR [dB]
	Impairment SNR [dB]

	SCS = 15 kHz
	-16.3
	-14.3
	-16.1
	-14.1

	SCS = 30 kHz
	-16.4
	-14.4
	-16.1
	-14.1



2.3	PUCCH Format 2
Table 2.3.1 Simulation assumptions for PF2
	Parameter
	Value 

	Modulation order
	QSPK

	Intra-slot frequency hopping
	N/A

	Number of symbols
	1

	The number of UCI information bits Note 1
	22 

	First symbol
	13

	DM-RS sequence generation
	NID0=0

	Antenna configuration
	1T2R

	Channel bandwidth
	20MHz

	SCS
	15kHz and 30kHz

	Number of interlaces
	1

	Interlace index
	0 Note 2

	Propagation conditions
	TDLA30-10 Low

	OCC-Length-r16
	Not configured

	Test metric
	

	Note 1: The UCI information only contain HARQ-ACK and CSI part 1.
Note 2: RBs 0, 10, 20,…,100 are allocated for 15kHz and RBs 0,5,10,…,50 are allocated for 30kHz.



Table 2.3.2 Ideal simulation results for PF2
	ePF2
	Ideal SNR [dB]
	Impairment SNR [dB]

	SCS = 15 kHz
	1.3
	3.3

	SCS = 30 kHz
	1.2
	3.2



2.4	PUCCH Format 3
Table 2.4.1 Simulation assumptions for PF3
	Parameter
	Test 1

	Modulation order
	QPSK

	Intra-slot frequency hopping
	N/A

	Group and sequence hopping
	neither

	Hopping ID
	0

	Additional DM-RS configuration
	No additional DM-RS

	Number of symbols
	4  

	The number of UCI information bits Note 1
	4 bits  

	Channel bandwidth
	20MHz

	SCS
	15kHz and 30kHz

	Antenna configuration
	1T2R

	Number of interlaces
	1

	Interlace index
	0Note 2

	Propagation conditions
	TDLA30-10 Low

	Index of OCC
	Not configure

	Length of OCC
	Not configure

	Cyclic shift index for DMRS
	0

	Test metric 
	Option 1: 
Option 2: SNR@Prob(ACK miss)≤10^(−2)
               SNR@Prob(NACK→ACK)≤10^(−3)) Note3

	Note 1: The UCI information only contain HARQ-ACK and the bit pattern is [1 1 1 1].
Note 2: RBs 0, 10, 20,…,90 are allocated for 15kHz and RBs 0,5,10,…,45 are allocated for 30kHz.
Note 3: The DTX to ACK probability shall not exceed 1%



The simulation for ePF3 is still ongoing by the time of this contribution delivery.
Table 2.4.2 Ideal simulation results for PF3
	ePF3
	Ideal SNR [dB]
	Impairment SNR [dB]

	SCS = 15 kHz
	
	

	SCS = 30 kHz
	
	




3. Conclusion
In this contribution, we deliver our simulation results based on the WF [1] in the last meeting.
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