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Background
[bookmark: _Hlk84866164]During RAN#103-e meeting, WF [1] on NTN satellite demodulation was approved. In this contribution, we share our views about NTN satellite PUSCH demodulation requirements.
Discussion
PUSCH
SCS/CBW set
	Agreements
· One test cases with few PRBs for each SCS
· Reuse Rel-15 test applicability rule defined in clause 8.1.2.1.2 Applicability of requirements for different channel bandwidths
Candidate options
· Option 1: 15kHz SCS: 5MHz/10MHz/20MHz, 30kHz SCS: 10MHz/20MHz  
· Option 2: 4 PRBs for all SCS
· Other options are not precluded.



Based on our evaluation results in [2] and link budget evaluation derived from TR 38.863 as Table 2.1.1-1, it is feasible for 5MHz with 15kHz SCS and 10MHz with 30kHz SCS under current test configuration from the link budget point of view at least for LEO scenario. Also we notice that for different bandwidth with other test configuration same, there is nearly same simulation results, so we think there is negligible influence on performance for different bandwidth. Therefore, we prefer to only define 5MHz requirements for 15kHz SCS and 10MHz requirements for 30kHz SCS for NTN PUSCH performance requirements.
Table 2.1.1-1 Link budget for NTN PUSCH
	
	LEO600-rural
	LEO600-urban
	LEO1200-rural
	LEO1200-urban
	GEO-rural
	GEO-urban
	LEO600-rural
	LEO600-urban
	LEO1200-rural
	LEO1200-urban
	GEO-rural
	GEO-urban

	UE Max Tx power (dBm)
	23
	23
	23
	23
	23
	23
	23
	23
	23
	23
	23
	23

	Coupling loss 50%-tile
	125.73
	125.54
	131.49
	131.39
	139.94
	140
	125.73
	125.54
	131.49
	131.39
	139.94
	140

	Noise figure for NTN satellite (dB)
	4.3
	4.3
	4.3
	4.3
	7.4
	7.4
	4.3
	4.3
	4.3
	4.3
	7.4
	7.4

	SCS (kHz)
	15
	15
	15
	15
	15
	15
	30
	30
	30
	30
	30
	30

	Thermal Noise
	-103.17
	-103.17
	-103.17
	-103.17
	-100.07
	-100.07
	-103.72
	-103.72
	-103.72
	-103.72
	-100.62
	-100.62

	SNR (UL 5MHz)
	0.44
	0.63
	-5.32
	-5.22
	-16.87
	-16.93
	0.99
	1.18
	-4.77
	-4.67
	-16.32
	-16.38



Only define 5MHz requirements for 15kHz SCS and 10MHz requirements for 30kHz SCS for NTN PUSCH performance requirements.
Additional antenna configuration
	Agreements
· Both 1Rx and 2Rx shall be considered for NTN SAN demodulation requirements.
· FFS for the test applicability rules.



For legacy BS performance requirements for PUSCH, applicability rule is defined that the lowest and highest of supported Rx number shall be tested based on manufacture declaration. Considering the test effort, we propose to modify the above applicability that only the highest of supported Rx number shall be tested based on manufacture declaration rather than both lowest and highest.
Applicability rule can be defined so that only the highest of supported Rx number shall be tested based on manufacture declaration.
Transform precoding for UL TA and PUSCH repetition type A requirements
	Candidate options
· Option 1: Same as normal PUSCH
· Option 2: CP-OFDM only



For transform precoding for UL TA and PUSCH repetition type A requirements, we prefer to only consider CP-OFDM to align with the legacy BS TA requirements assuming that DFT-s-OFDM can be verified by normal PUSCH requirements.
Only consider CP-OFDM for transform precoding for UL TA and PUSCH repetition type A requirements.
Proposals
In this contribution, we discuss on satellite PUSCH demodulation requirements for NTN. Our observations and proposals are:
1. Only define 5MHz requirements for 15kHz SCS and 10MHz requirements for 30kHz SCS for NTN PUSCH performance requirements.
Applicability rule can be defined so that only the highest of supported Rx number shall be tested based on manufacture declaration.
Only consider CP-OFDM for transform precoding for UL TA and PUSCH repetition type A requirements.
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