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1	Introduction
In the previous RAN4 meeting, the detail test setup for PUCCH demodulation requirement with NTN was agreed. The related agreement was captured into the WF [1].
In this contribution, the view on the remaining issue for SAN PUCCH requirement is provided. Meanwhile, the ideal and impairment results are provided for requirement derivation.
2	Discussion 
In this section, the view on remaining issue about test setup for PUCCH requirement is provided.
Antenna configuration for PUCCH requirements
	· Option 1: Consider SAN PUCCH format 0 and format 2 requirements for only 2Rx configuration with NLOS channel. Corresponding manufacture declarations and applicability rules should be further discussed.
· Option 2: Introduce LOS channel for SAN PUCCH format 0 and 2 demodulation requirements with 1Rx configuration.
· Option 3: Discuss a general rule that if the final derived simulation result is larger than a certain value, such as [10dB], then the corresponding cases can be not defined.
· Option 4: Consider both 1Rx and 2Rx for SAN PUCCH format 0 and 2 requirements with NLOS channel with the same test applicability rule for different antenna configurations as for PUSCH.
· Option 5: Option 1 + Option 2, i.e. Consider 1Rx SAN PUCCH format 0 and 2 requirements with LOS channel and 2Rx SAN PUCCH format 0 and 2 requirements with NLOS channel, with the same test applicability rule for different antenna configurations as for PUSCH.



In the previous meeting, NLOS channel with NTN-TDLA was considered for PUCCH requirement for both 1 Rx and 2Rx for PUCCH requirement. Based on the simulation results summary provided, large performance gap is existed among companies, especially for 1T1R configuration with TDLA channel, where the achieved SNR is round 10 dB. Based on it, companies proposed to change the channel model for format 0 and format 2 with 1T1R configuration. 
Regarding the additional channel model for PUCCH requirement, we don think it is necessary to define requirement with LOS channel as TDLC, since the test coverage of different channel condition has already been covered in PUSCH. Meanwhile, from receiver perspective, there is no different foreseen. Therefore, we prefer to consider only 2Rx requirement for format 0 and format 2. The test applicability rule can be considered as 

	· Unless otherwise stated, PUCCH requirement test with format 0 and 2 with 2Rx configuration with NLOS channel shall apply only if the BS supports it.



Considering RAN4 has already agreed to introduce both 1Rx and 2Rx for PUCCH format 1, 3 and 4 requirements with test applicability rule, we are also fine to define requirement with 1Rx and 2Rx for PUCCH format 0 and 2, with applying the same test applicability rule
Proposal 1: RAN4 consider SAN PUCCH format 0 and format 2 requirements for only 2Rx configuration with NLOS channel with test applicability rule as
	· Unless otherwise stated, PUCCH requirement test with format 0 and 2 with 2Rx configuration with NLOS channel shall apply only if the BS supports it.



or define 1Rx and 2Rx for SAN PUCCH format 0 and 2 requirements with NLOS channel with the same test applicability rule for different antenna configurations as for PUSCH

3	Simulation results 
In this section, based on the agreed simulation assumption in the last meeting, the simulation results for different are provided for simulation alignment purpose
Table 1. Ideal and impairment simulation results for PUCCH format 0 
	Case
	Tx/Rx
	Format
	SCS
	BW
	Payload
	RB
	Number of symbols
	Channel
	Metric
	SNR
(ideal)
	SNR
(impair)

	1
	1T1R
	0
	15KHz
	5MHz
	1
	1
	2
	NTN-TDLA100-200
	ACK missed <1%
	7.79
	9.79

	2
	1T2R
	0
	15KHz
	5MHz
	1
	1
	2
	NTN-TDLA100-200
	ACK missed <1%
	1.92
	3.92

	3
	1T1R
	0
	30KHz
	10MHz
	1
	1
	2
	NTN-TDLA100-200
	ACK missed <1%
	9.52
	11.52

	4
	1T2R
	0
	30KHz
	10MHz
	1
	1
	2
	NTN-TDLA100-200
	ACK missed <1%
	2.63
	4.63




Table 2. Ideal and impairment simulation results for PUCCH format 1 
	Case
	Tx/Rx
	Format
	SCS
	BW
	Payload
	RB
	Number of symbols
	Channel
	Metric
	SNR
(ideal)
	SNR
(impair)

	1
	1T1R
	1
	15KHz
	5MHz
	2
	1
	14
	NTN-TDLA100-200
	ACK missed <1%
	-0.61
	1.39

	
	
	
	
	
	
	
	
	NTN-TDLA100-200
	NACK to 
ACK < 0.1%
	0.75
	2.75

	2
	1T2R
	1
	15KHz
	5MHz
	2
	1
	14
	NTN-TDLA100-200
	ACK missed <1%
	-6.69
	-4.69

	
	
	
	
	
	
	
	
	
	NACK to ACK< 0.1%
	-5.24
	-3.24

	3
	1T1R
	1
	30KHz
	10MHz
	2
	1
	14
	NTN-TDLA100-200
	ACK missed <1%
	0.27
	2.3

	
	
	
	
	
	
	
	
	NTN-TDLA100-200
	NACK to ACK< 0.1%
	1.42
	3.4

	4
	1T2R
	1
	30KHz
	10MHz
	2
	1
	14
	NTN-TDLA100-200
	ACK missed <1%
	-6.06
	-4.0

	
	
	
	
	
	
	
	
	NTN-TDLA100-200
	NACK to ACK< 0.1%
	-4.82
	-2.8



Table 3. Ideal and impairment simulation results for PUCCH format 2 
	Case
	Tx/Rx
	Format
	SCS
	BW
	Payload
	RB
	Number of symbols
	First symbol
	Channel
	Metric
	SNR
(ideal)
	SNR
(impair)

	1
	1T1R
	2
	15KHz
	5MHz
	4
	4
	1
	13
	NTN-TDLA100-200
	ACK missed <1%
	12.31
	14.31

	2
	1T2R
	2
	15KHz
	5MHz
	4
	4
	1
	13
	NTN-TDLA100-200
	ACK missed <1%
	3.69
	5.69

	3
	1T1R
	2
	30KHz
	10MHz
	4
	4
	1
	13
	NTN-TDLA100-200
	ACK missed <1%
	10.31
	12.31

	4
	1T2R
	2
	30KHz
	10MHz
	4
	4
	1
	13
	NTN-TDLA100-200
	ACK missed <1%
	3.2
	5.2

	5
	1T1R
	2
	15KHz
	5MHz
	22
	9
	2
	12
	NTN-TDLA100-200
	UCI BLER<1%
	4.40
	6.40

	6
	1T2R
	2
	15KHz
	5MHz
	22
	9
	2
	12
	NTN-TDLA100-200
	UCI BLER<1%
	-1.29
	0.71

	7
	1T1R
	2
	30KHz
	10MHz
	22
	9
	2
	12
	NTN-TDLA100-200
	UCI BLER<1%
	3.97
	5.97

	8
	1T2R
	2
	30KHz
	10MHz
	22
	9
	2
	12
	NTN-TDLA100-200
	UCI BLER<1%
	-1.49
	0.51

	9
	1T1R
	2
	15KHz
	5MHz
	4
	4
	1
	13
	NTN-TDLC5-200
	ACK missed <1%
	3.72
	5.72

	10
	1T2R
	2
	15KHz
	5MHz
	4
	4
	1
	13
	NTN-TDLC5-200
	ACK missed <1%
	-1.27
	0.73

	11
	1T1R
	2
	30KHz
	10MHz
	4
	4
	1
	13
	NTN-TDLC5-200
	ACK missed <1%
	3.72
	5.72

	12
	1T2R
	2
	30KHz
	10MHz
	4
	4
	1
	13
	NTN-TDLC5-200
	ACK missed <1%
	-1.35
	0.65

	13
	1T1R
	2
	15KHz
	5MHz
	22
	9
	2
	12
	NTN-TDLC5-200
	UCI BLER<1%
	2.03
	4.03

	14
	1T2R
	2
	15KHz
	5MHz
	22
	9
	2
	12
	NTN-TDLC5-200
	UCI BLER<1%
	-3.27
	-1.27

	15
	1T1R
	2
	30KHz
	10MHz
	22
	9
	2
	12
	NTN-TDLC5-200
	UCI BLER<1%
	1.81
	3.81

	16
	1T2R
	2
	30KHz
	10MHz
	22
	9
	2
	12
	NTN-TDLC5-200
	UCI BLER<1%
	-3.37
	-1.37



Table 4. Ideal and impairment simulation results for PUCCH format 3 
	Case
	Tx/Rx
	Format
	SCS
	BW
	Payload
	RB
	Number of symbols
	DMRS
	Channel
	Metric
	SNR
(ideal)
	SNR
(impair)

	1
	1T1R
	3
	15KHz
	5MHz
	16
	1
	14
	Without 
DMRS
	NTN-TDLA100-200
	UCI BLER<1%
	4.44
	6.44

	2
	1T2R
	3
	15KHz
	5MHz
	16
	1
	14
	With out 
DMRS
	NTN-TDLA100-200
	UCI BLER<1%
	-1.91
	0.09

	3
	1T1R
	3
	30KHz
	10MHz
	16
	1
	14
	With out
DMRS 
	NTN-TDLA100-200
	UCI BLER<1%
	5.17
	7.17

	4
	1T2R
	3
	30KHz
	10MHz
	16
	1
	14
	With out 
DMRS
	NTN-TDLA100-200
	UCI BLER<1%
	-1.19
	0.81

	5
	1T1R
	3
	15KHz
	5MHz
	16
	1
	14
	With DMRS
	NTN-TDLA100-200
	UCI BLER<1%
	3.82
	5.82

	6
	1T2R
	3
	15KHz
	5MHz
	16
	1
	14
	With
DMRS
	NTN-TDLA100-200
	UCI BLER<1%
	-2.27
	-0.27

	7
	1T1R
	3
	30KHz
	10MHz
	16
	1
	14
	With
DMRS
	NTN-TDLA100-200
	UCI BLER<1%
	5.13
	7.13

	8
	1T2R
	3
	30KHz
	10MHz
	16
	1
	14
	With
DMRS
	NTN-TDLA100-200
	UCI BLER<1%
	-1.38
	0.62



Table 5. Ideal and impairment simulation results for PUCCH format 4 
	Case
	Tx/Rx
	Format
	SCS
	BW
	Payload
	RB
	Number of symbols
	DMRS 
	Channel
	Metric
	SNR
(ideal)
	SNR
(impair)

	1
	1T1R
	4
	15KHz
	5MHz
	22
	1
	14
	Without
DMRS
	NTN-TDLA100-200
	UCI BLER <1%
	6.99
	8.99

	2
	1T2R
	4
	15KHz
	5MHz
	22
	1
	14
	Without
DMRS
	NTN-TDLA100-200
	UCI BLER <1%
	0.01
	2.01

	3
	1T1R
	4
	30KHz
	10MHz
	22
	1
	14
	Without
DMRS
	NTN-TDLA100-200
	UCI BLER <1%
	7.59
	9.59

	4
	1T2R
	4
	30KHz
	10MHz
	22
	1
	14
	Without
DMRS
	NTN-TDLA100-200
	UCI BLER <1%
	0.71
	2.71

	5
	1T1R
	4
	15KHz
	5MHz
	22
	1
	14
	With 
DMRS
	NTN-TDLA100-200
	UCI BLER <1%
	6.28
	8.28

	6
	1T2R
	4
	15KHz
	5MHz
	22
	1
	14
	With 
DMRS
	NTN-TDLA100-200
	UCI BLER <1%
	-0.21
	1.79

	7
	1T1R
	4
	30KHz
	10MHz
	22
	1
	14
	With 
DMRS
	NTN-TDLA100-200
	UCI BLER <1%
	7.60
	9.60

	8
	1T2R
	4
	30KHz
	10MHz
	22
	1
	14
	With 
DMRS
	NTN-TDLA100-200
	UCI BLER <1%
	0.66
	2.66




Table 6. Ideal and impairment simulation results for PUCCH format 1 with multi-slot
	Case
	Tx/Rx
	Format
	Number of slots for PUCCH repetition
	SCS
	BW
	Payload
	RB
	Number of symbols
	Channel
	Metric
	SNR
(ideal)
	SNR
(impair)

	1
	1T1R
	1
	2
	15KHz
	5MHz
	2
	1
	14
	NTN-TDLA100-200
	ACK missed <1%
	-3.69
	-1.69

	
	
	
	
	
	
	
	
	
	
	NACK to ACK< 0.1%
	-1.87
	0.13

	2
	1T2R
	1
	2
	15KHz
	5MHz
	2
	1
	14
	NTN-TDLA100-200
	ACK missed <1%
	-9.68
	-7.68

	
	
	
	
	
	
	
	
	
	
	NACK to ACK< 0.1%
	-8.07
	-6.07

	3
	1T1R
	1
	2
	30KHz
	10MHz
	2
	1
	14
	NTN-TDLA100-200
	ACK missed <1%
	-2.93
	-0.93

	
	
	
	
	
	
	
	
	
	
	NACK to ACK<0.1%
	-1.44
	0.56

	4
	1T2R
	1
	2
	30KHz
	10MHz
	2
	1
	14
	NTN-TDLA100-200
	ACK missed <1%
	-9.29
	-7.29

	
	
	
	
	
	
	
	
	
	
	NACK to ACK<0.1%
	-7.95
	-5.95



4	Conclusion
In this contribution, the ideal and impairment simulation results of SAN PUCCH are provided for requirement derivation.
Proposal 1: RAN4 consider SAN PUCCH format 0 and format 2 requirements for only 2Rx configuration with NLOS channel with test applicability rule as
	· Unless otherwise stated, PUCCH requirement test with format 0 and 2 with 2Rx configuration with NLOS channel shall apply only if the BS supports it.



or define 1Rx and 2Rx for SAN PUCCH format 0 and 2 requirements with NLOS channel with the same test applicability rule for different antenna configurations as for PUSCH.
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