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NTN testing for NGSO
Channel models 
Agreement: Eccentricity of satellite orbit
· No need to capture “The method specified in this sub clause is applicable to cases that Eccentricity (e) in Step 1-4 is more than zero” in the specification, because e≠0 for the initial ephemeris information developed in Rel-19 RAN4.

Agreement: Additional margin to IoT-NTN UE demodulation requirements when the time-varying Doppler shift and propagation delay model is applied
· For NB-IoT, add 0.5dB to the existing NPDSCH requirements.
· For eMTC, add 1.0dB to the existing PDSCH requirements.

Agreement: Impact of sampling frequency offset
· RAN4 does not need to consider the impact of sampling frequency offset for UE demodulation requirements.

Way forward: How to ensure the satellite elevation angles more than 30 degrees during the test
	Background: The time-varying Doppler shift and propagation delay model for LEO-600 ensures the elevation angle of one satellite is more than 30 degrees only for about 250 seconds.



· Interested companies are encouraged to study how to keep that the elevation angle above 30 degrees during the test if the total test time is more than 250 seconds.

Way forward: Applicability of Rel-19 tests with time-varying Doppler shift and propagation delay model
	Background
In Rel-17 RAN4 defined four PDSCH demodulation requirements for NR NTN (1-1, 1-2, 1-3, and 1-4). 
In this WI, RAN4 has agreed to add 2 new test cases (1-5 and 1-6) by applying the time-varying Doppler shift and propagation delay model for NGSO to tests 1-1 and 1-2, as follows.
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.1-1.1 FDD
	10 / 15
	QPSK, 0.30
	NTN-TDLA100-200
	1x2, ULA Low
	70
	0.3

	1-2
	R.PDSCH.1-2.1 FDD
	10 / 15
	16QAM, 0.48
	NTN-TDLC5-200
	1x2, ULA Low
	70
	7.6

	1-3
	R.PDSCH.1-1.1 FDD
	10 / 15
	QPSK, 0.30
	NTN-TDLC5-200
	1x2, ULA Low
	70
	-0.4

	1-4
	R.PDSCH.1-1.1 FDD(1)
	10 / 15
	QPSK, 0.30
	NTN-TDLA100-200
	1x2, ULA Low
	70
	1.1

	1-5
	R.PDSCH.1-1.1 FDD
	10 / 15
	QPSK, 0.30
	NTN-TDLA100-200
	1x2, ULA Low
	70
	[0.3+0.5]

	1-6
	R.PDSCH.1-2.1 FDD
	10 / 15
	16QAM, 0.48
	NTN-TDLC5-200
	1x2, ULA Low
	70
	[7.6+0.5]

	Note 1: The Maximum throughput is based on the HARQ processes with HARQ feedback enabled.
Note 2: For Tests 1-5 and 1-6, the time-varying Doppler shift and propagation delay model, specified in Annex E, is applied.







For UE declaring Rel-19 UE,
· Option 1
· Applicable tests are 1-5, 1-6, 1-3 and 1-4.
· Option 2
· Applicable tests are 1-5, 1-6.

For UE declaring Rel-17/18 UE,
· Option 1a:
· If UE declares to meet the requirements with time-varying Doppler shift and propagation delay, applicable tests are 1-5, 1-6, 1-3 and 1-4.
· Otherwise, applicable tests are 1-1, 1-2, 1-3 and 1-4.
· Option 1b:
· If UE declares to meet the requirements with time-varying Doppler shift and propagation delay, applicable tests are 1-5, 1-6.
· Otherwise, applicable tests are 1-1, 1-2, 1-3 and 1-4.
· Option 2:
· Applicable tests are 1-1, 1-2, 1-3 and 1-4.

Note the same test applicability rule is used for IoT-NTN UE demodulation requirements. 
