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1. Introduction
In the last RAN4 meeting, test setup of demodulation requirements for NTN enhancement was discussed.  The related agreement was captured in the WF as following [1]
	· General
· Channel model
· 1200Hz
· SAN demodulation requirement 
· Test setup for normal PUSCH with CP-OFDM for above 10 GHz bands
· MCS
· MCS 2 and [MCS 12]
· PTRS configuration
· Not configure PTRS for test with MCS 2 and [MCS12] 
· Test setup for PUCCH for above 10GHz bands
· UCI info
· The UCI information can include both ACK/NACK and CSI part 1 for specifying PUCCH UCI BLER performance requirement.
· Define PUCCH format 3/4 requirements with additional DMRS configuration both enabled and disabled.
· Reuse the applicability of requirements for different configurations in section 8.1.2.3.4 of TS 38.181
· Test setup for PUCCH with DM-RS bunding for FR1 UL coverage enhancement 
· RB assignment 
· 6RBs in the middle of the test bandwidth for both 15KHz and 30KHz
· PUSCH aggregation factor 
· N4 for 15KHz SCS
· N8 for 30KHz SCS
· PUSCH-TimeDomainWindowlength
· 4 for 15 KHz SCS
· 8 for 30 KHz SCS



In this contribution, the view on the remaining issue of test setup for demodulation requirement for NTN enhancement. Meanwhile, the ideal and impairment results are provided for requirement derivation 
2	Test setup of BS demodulation requirement   
In this part, the remaining issue of test setup for SAN demodulation requirement is discussed based on the test scope agreed in the previous meeting.
MCS
Considering the link budget limitation of NTN above 10GHz, the excepted SNR is around 10dB. Therefore, in the last meeting, the low MCS level as MCS 12 compared to MCS 16 is selected to further check the feasibility for both 1T2Rx and 1T1Rx antenna configuration. Based on our results, the SNR targeting 70% TP for MCS 12 is around 7dB, with considering the impairment margin, it shall be feasible to define PUSCH requirement with MCS 12.
Observation 1: The SNR targeting 70% TP for MCS 12 is around 7dB for 1T1R, with considering the impairment margin, it shall be feasible to define PUSCH requirement with MCS 12
Proposal 1: MCS 12 can be considered to specific the PUSCH requirement for NTN enhancement.

Test Metric 
In the previous meeting, RAN4 has agreed to introduce the requirement of PUSCH requirement with repetition mapping type A for NTN enhancement above 10GHz. Regarding the test metric, the Res.BLER 1% was used for PUSCH requirement repetition mapping type A for TN scenario and NTN scenario in S-band. Since the repetition is mainly targeting ultra-high reliability. To keep the consistence, we prefer to change the test metric in the [] for specifying the requirement of PUSCH requirement with repetition mapping type A for above 10GHz. 
Proposal 2: Update the test metric of PUSCH requirement with repetition mapping type A for above 10GHz as BLER% 1, where BLER is defined as residual BLER; i.e., ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block.
3	Simulation Results
In this section, the ideal and impairment simulation results based agreed test parameters for SAN demodulation requirement were provided.
3.1	PUSCH requirement
Table 1: ideal and impairment simulation results for PUSCH requirement with CP-OFDM
	Test case
	waveform
	SCS& BW
	MCS
	Channel
	Mapping
Type
	Length
Of symbol
	Number of Tx and Rx
	PTRS
	Number of DMRS
	SNR@ 70
(ideal)
	SNR@70
(impairment)

	1
	CP-OFDM
	120KH
50MHz
	2
	NTN TDLC5-1200
	B
	10
	1T2R
	Disable
	1+1
(0,8)
	-5.7 
	-3.7 

	2
	CP-OFDM
	120KH
50MHz
	12
	NTN TDLC5-1200
	B
	10
	1T2R
	Disable
	1+1
(0,8)
	3.2 
	5.2 

	3
	CP-OFDM
	120KH
50MHz
	2
	NTN TDLC5-1200
	B
	10
	1T1R
	Disable
	1+1
(0,8)
	-2.3 
	-0.3 

	4
	CP-OFDM
	120KH
50MHz
	12
	NTN TDLC5-1200
	B
	10
	1T1R
	Disable
	1+1
(0,8)
	6.6 
	8.6 



Table 2: ideal and impairment simulation results for PUSCH requirement with DFT-s-OFDM
	Test case
	waveform
	SCS& BW
	RB
	MCS
	Channel
	Mapping
Type
	Length
Of symbol
	Number of Tx and Rx
	PTRS
	Number of DMRS
	SNR@ 70
(ideal)
	SNR@70
(impairment)

	1
	DFT-s-OFDM
	120KH
50MHz
	30 PRBs in the middle of test bandwidth
	2
	NTN TDLC5-3000
	B
	10
	1T2R
	Disable
	1+1
(0,8)
	-5.5 
	-3.5 

	2
	DFT-s-OFDM
	120KH
50MHz
	30 PRBs in the middle of test bandwidth
	2
	NTN TDLC5-3000
	B
	10
	1T1R
	Disable
	1+1
(0,8)
	-2.3 
	-0.3 



Table 3: ideal and impairment simulation results for PUSCH requirement with repetition Type A in above 10GHz
	Test case
	SCS& BW
	RB
	MCS
(table3)
	Channel
	PUSCH
Aggregation level
	Mapping
Type
	Length
Of symbol
	Number of Tx and Rx
	PTRS
	Number of DMRS
	SNR@BLER 1%
(ideal)
	SNR@BLER 1%
(impairment)

	1
	120KH
50MHz
	32
	5
	NTN TDLC5-1200
	2
	B
	10
	1T2R
	Disable
	1+1
(0,8)
	-14.7 
	-12.7 

	2
	120KH
50MHz
	32
	5
	NTN TDLC5-1200
	2
	B
	10
	1T1R
	Disable
	1+1
(0,8)
	-11.5 
	-9.5 




Table 4: ideal and impairment simulation results for PUSCH requirement with DMRS bundling
	Test case
	SCS& BW
	MCS
(table1)
	Channel
	slot
	Pusch-TimeDomainWindowLength
	Mapping
Type
	Length
Of symbol
	Number of Tx and Rx
	Number of DMRS
	SNR@ 70
(ideal)
	SNR@70
(impairment)

	1
	15KHz
5MHz 
	4
	NTN TDLA100-200
	4
	4
	A
	14
	1T2R
	1+1
(2,11)
	-6.6 
	-4.6 

	2
	15KHz
5MHz
	4
	NTN TDLA100-200
	4
	4
	B
	14
	1T2R
	1+1
(0,8)
	-6.2 
	-4.2 

	3
	30KHz
10MHz
	4
	NTN TDLA100-200
	8
	8
	A
	14
	1T2R
	1+1
(2,11)
	-9.2 
	-7.2 

	4
	30KHz
10MHz
	4
	NTN TDLA100-200
	8
	8
	B
	14
	1T2R
	1+1
(0,8)
	-9.0 
	-7.0 

	5
	15KHz
5MHz 
	4
	NTN TDLA100-200
	4
	4
	A
	14
	1T1R
	1+1
(2,11)
	-2.6 
	-0.6 

	6
	15KHz
5MHz
	4
	NTN TDLA100-200
	4
	4
	B
	14
	1T1R
	1+1
(0,8)
	-2.1 
	-0.1 

	7
	30KHz
10MHz
	4
	NTN TDLA100-200
	8
	8
	A
	14
	1T1R
	1+1
(2,11)
	-5.6 
	-3.6 

	8
	30KHz
10MHz
	4
	NTN TDLA100-200
	8
	8
	B
	14
	1T1R
	1+1
(0,8)
	-5.3 
	-3.3 




3.2	PUCCH requirement
Table 5: ideal and impairment results for Format 0
	Test case
	Format
	SCS& BW
	Intra-slot Frequency hopping
	UCI bits
	Channel 
	Number of RB
	Number of Tx and Rx
	Number of Symbol
	ACK missed%1
(ideal)
	ACK missed%1
(impairment)

	1
	Format 0
	120KH
50MHz
	Disabled
	1
	NTN-TDLC5-1200
	9
	1T2R
	1
	1.85
	3.85

	2
	Format 0
	120KH
50MHz
	Enabled
	1
	NTN-TDLC5-1200
	9
	1T2R
	2
	-0.40
	1.6

	3
	Format 0
	120KH
50MHz
	Disabled
	1
	NTN-TDLC5-1200
	9
	1T1R
	1
	6.81
	8.81

	4
	Format 0
	120KH
50MHz
	Enabled
	1
	NTN-TDLC5-1200
	9
	1T1R
	2
	4.39
	6.39



Table 6: ideal and impairment simulation results for Format 1 (To be updated)
	Test case
	Format
	SCS& BW
	Intra-slot Frequency hopping
	UCI bits
	Channel 
	Number of RB
	Number of Tx and Rx
	Number of Symbol
	ACK missed%1
(ideal)
	NACK to ACK
%0.1
(ideal)
	ACK missed%1
(impair)
	NACK to ACK
%0.1
(impari)

	1
	Format 1
	120KH
50MHz
	Enabled
	2
	NTN-TDLC5-1200
	1
	1T2R
	14
	-8.84
	-7.26
	-6.84
	-5.26

	2
	Format 1
	120KH
50MHz
	Enabled
	    2
	NTN-TDLC5-1200
	1
	1T2R
	14
	
	
	
	

	3
	Format 1
	120KH
50MHz
	Enabled
	2
	NTN-TDLC5-1200
	1
	1T1R
	14
	-4.34
	-2.59
	-2.34
	-0.59

	4
	Format 1
	120KH
50MHz
	Enabled
	    2
	NTN-TDLC5-1200
	1
	1T1R
	14
	
	
	
	



Table 7: ideal and impairment simulation results for Format 2
	Test case
	Format
	SCS& BW
	Intra-slot Frequency hopping
	UCI bits
	Channel 
	Number of RB
	Number of Tx and Rx
	Number of Symbol
	ACK missed%1
(ideal)
	ACK missed%1
(impairment)

	1
	Format 2
	120KH
50MHz
	Disabled
	4
	NTN-TDLC5-1200
	4
	1T2R
	1
	-1.31
	0.69

	2
	Format
2
	120KH
50MHz
	Disabled
	4
	NTN-TDLC5-1200
	4
	1T1R
	1
	3.63
	5.63




Table 8: ideal and impairment simulation results for Format 2
	Test case
	Format
	SCS& BW
	Intra-slot Frequency hopping
	UCI bits
	Channel 
	Number of RB
	Number of Tx and Rx
	Number of Symbol
	BLER%1
(ideal)
	BLER%1
(impairment)

	1
	Format 2
	120KH
50MHz
	Enabled 
	22
	NTN-TDLC5-1200
	9
	1T2R
	2
	-3.35
	-1.35

	2
	Format
2
	120KH
50MHz
	Enabled
	22
	NTN-TDLC5-1200
	9
	1T1R
	2
	1.88
	3.88




Table 9: ideal and impairment simulation results for Format 3
	Test case
	Format
	SCS& BW
	Intra-slot Frequency hopping
	UCI bits
	Channel
	Number of RB
	Number of Tx and Rx
	DMRS
	Number of Symbol
	1%BLER
(ideal)
	1%BLER
(impairment)

	1
	Format 3
	120KH
50MHz
	Enabled
	16
	NTN-TDLC5-1200
	1
	1T2R
	No additional DMRS
	14
	-5.01
	-3.01

	2
	Format 3
	120KH
50MHz
	Enabled
	16
	NTN-TDLC5-1200
	1
	1T2R
	With additional DMRS
	14
	-5.39
	-3.39

	3
	Format 3
	120KH
50MHz
	Enabled
	16
	NTN-TDLC5-1200
	1
	1T1R
	No additional DMRS
	14
	-0.93
	1.07

	4
	Format 3
	120KH
50MHz
	Enabled
	16
	NTN-TDLC5-1200
	1
	1T1R
	With additional DMRS
	14
	-0.82
	1.18



Table 10: ideal and impairment simulation results for Format 4
	Test case
	Format
	SCS& BW
	Intra-slot Frequency hopping
	UCI bits
	Channel 
	Number of RB
	Number of Tx and Rx
	DMRS
	Number of Symbol
	1%BLER
(ideal)
	1% BLER
(impairment)

	1
	Format 4
	120KH
50MHz
	Enabled
	22
	NTN-TDLC5-1200
	1
	1T2R
	No additional DMRS
	14
	-2.88
	-0.88

	2
	Format 4
	120KH
50MHz
	Enabled
	22
	NTN-TDLC5-1200
	1
	1T2R
	With additional DMRS
	14
	-3.04
	-1.04

	3
	Format 4
	120KH
50MHz
	Enabled
	22
	NTN-TDLC5-1200
	1
	1T1R
	No additional DMRS
	14
	1.91
	3.91

	4
	Format
4
	120KHz
50MHz
	Enabled
	22
	NTN-TDLC5-1200
	1
	1T1R
	With additional DMRS
	14
	2.17
	4.17



3.3	PRACH requirement
Table 11: ideal and impairment simulation results for PRACH
	Test case
	Format
	SCS& BW
	PRACH sequence length
	Ncs
	Logical sequence index 
	v
	Number of Tx and Rx
	Channel 
	Frequency offset
	Time estimation tolerance
	SNR@1 % Miss
(ideal)
	SNR@1 % Miss
(impairment)

	1
	C2
	120KH
	139
	69
	0
	0
	1T2R
	NTN-TDLC5-1200
	3000
	0.13us
	-11.04
	-9.04

	2
	    B4
	120KH
	139
	69
	0-
	0
	1T2R
	NTN-TDLC5-1200
	3000
	0.13us
	-15.38
	-13.38

	3
	C2
	120KH
	139
	69
	0
	0
	1T1R
	NTN-TDLC5-1200
	3000
	0.13us
	-5.53
	-3.53

	4
	B4
	120KHz
	139
	69
	0
	0
	1T1R
	NTN-TDLC5-1200
	3000
	0.13us
	-9.94
	-7.94



4	Conclusion
In this contribution, the view on remaining issue of BS demodulation requirement for NTN enhancement was provided. Meanwhile, the ideal and impairment simulation results are provided for requirement derivation
Observation 1: The SNR targeting 70% TP for MCS 12 is around 7dB for 1T1R, with considering the impairment margin, it shall be feasible to define PUSCH requirement with MCS 12
Proposal 1: MCS 12 can be considered to specific the PUSCH requirement for NTN enhancement.
Proposal 2: Update the test metric of PUSCH requirement with repetition mapping type A for above 10GHz as BLER% 1, where BLER is defined as residual BLER; i.e., ratio of incorrectly received transport blocks / sent transport blocks, independently of the number HARQ transmission(s) for each transport block
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