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1.	Introduction
The minimum test time of TC 8.3.1.1.1 in 36.521-4 [1] is still missing. 2 new propagation channels are introduced. Simulation needs to be run for the tests below.
	[bookmark: _Hlk134259197][bookmark: MCCQCTEMPBM_00000563]Test number
	Bandwidth
	Carrier Type
	Reference Channel
	Repetition number
	Propagation condition
	Number of NRS ports
	Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	1
	200kHz
	Anchor
	R.NB.1 FDD
	32
	NTN-TDLC5-200
	1
	1x1
	70%
	-4.7
	NB1, NB2

	2
	200kHz
	Non-anchor
	R.NB.2 FDD
	128
	NTN-TDLA100-10
	1
	1x1
	70%
	-10.6
	NB1, NB2



This paper is aiming to raise the discussion on the simulation method for NTN. 
[bookmark: OLE_LINK53]2. 	Discussion
The simulation steps in LTE and NR are different in current spec.
2.1	Simulation method in LTE TN
Based on the guidance in 36.521-1 [1], we summarised the simulation steps below.
Step.1	Simulate the “final throughput versus level” curve and find the 70%SNR point corresponding to 70% Tput.
Step.2	Find 2 extended SNR points based on 70%SNR+0.2dB and 70%SNR-0.2dB. Then the Tput corridor (2 Red Horizontal lines marked as La and Lb) can be calculated.
Step.3	Simulate the “preliminary throughput versus time” with multiple random seeds. The minimum test time is determined by the time it took the throughput curve to settle within the Tput corridor across all seeds.
Sometimes not all the seeds can converge in a reasonable time.
Step.4	If the throughput does not be converged within Tput corridor in a reasonable time for any seed, expand the corridor to the Tput corresponding to 70%SNR+0.35dB and 70%SNR-0.35dB.
Step.5	Add SNR uncertainty due to finite test time.
	[bookmark: MCCQCTEMPBM_00000436]36.521-1
Simulation method to derive minimum test time:
With a level, corresponding a throughput at the test limit (here 30% or 70% of the max. throughput) the preliminary throughput versus time converges towards the final throughput. The allowance of ± 0.2 dB around the above mentioned level is predefined by RAN5 to find the minimum test time. The allowance of ±0.2 dB maps through the function “final throughput versus level” into a throughput corridor. The minimum test time is achieved when the preliminary throughput escapes the corridor the last time. The two functions “final throughput versus level” and “preliminary throughput versus time” are simulation results, which are done individual for each demodulation scenario. 
[image: ]



2.2	Simulation method in NR TN
Regrading to the simulation steps in NR, the description is shown below [3],
	38.521-4
Simulation method to derive minimum test time:
With a level, corresponding a throughput at the test limit (here 30 % or 70 % of the max. throughput) the preliminary throughput versus time converges towards the final throughput. The allowance of ± 2% throughput variation around the above mentioned level is predefined by RAN5 to find the minimum test time. The allowance of ± 2% maps through the function "final throughput versus level" into a throughput corridor. The minimum test time is achieved when the preliminary throughput escapes the corridor the last time. The two functions "final throughput versus level" and "preliminary throughput versus time" are simulation results, which are done individual for each demodulation scenario. 
In the case where the throughput does not converge across all the seeds used in the simulation within a reasonable time duration, then the throughput corridor is expanded to +/- 3.5% of the target throughput to see if the all the seeds converge. In order to account for the additional throughput variation, a SNR uncertainty due to finite test time term is added to the overall MU calculation.
The entire procedure is summarized as below.
G.1.5.0_1	Minimum Test Time procedure for PDSCH scenarios with 30% or 70% Throughput requirement
1.	Run the PDSCH simulations for an extended period of time at the SNR of interest for multiple seeds.
2.	The minimum test time is determined by the time it took the throughput curve to settle within +/- 2% of the target throughput value across all seeds. 
3. 	If the throughput does not settle within the +/- 2% throughput limit within a reasonable amount of time for any seed, expand the threshold to +/- 3.5% of the target throughput value.
4.	To account for the additional 1.5% throughput variation, determine from the Throughput vs SNR curve, what is the SNR delta corresponding to this 1.5 % throughput increase.
5.	That SNR value is the added SNR uncertainty due to finite test time.



2.3	Simulation method for NTN
Basically, there should be no difference of minimum test time simulation between different RAT. But considering the huge existing effort of both LTE TN and NR TN, it’s better to keep their own method at this stage. 
Propagation channel in 36.102 and 38.101-5 are the same. Regarding the simulation method for NTN technology, it’s recommended to align the simulation method between NB-IoT NTN and NR NTN. The simulation method in NR is much newer and popular.
	Propagation channel in 36.102 and 38.101-5 are the same.
	Type
	Model
	Delay spread (r.m.s.)
	Delay resolution

	NLOS
	NTN-TDLA100
	100 ns
	5 ns

	LOS
	NTN-TDLC5
	5 ns
	5 ns






Proposal 1: Run the minimum test time simulation for both NB-IoT NTN and NR NTN using same method in 38.521-4 Annex G.
3. 	Conclusion
This paper is aiming to raise the discussion on the simulation method.
The following observations and proposals are made:
Proposal 1: Run the minimum test time simulation for both NB-IoT NTN and NR NTN using same method in 38.521-4 Annex G.

The associated CRs are R5-242589, R5-242588 and R5-242586.
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