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[bookmark: _Ref463014664]1.	Introduction
[4] introduced PDSCH repetition test cases for 1% target BLER based on the requirements defined in [5]. 
Discussion paper [3] provided simulation results for these 1% target BLER test cases. It was noted that some of the seeds did not converge within 1% BLER even after 200seconds. In this paper we discuss our own simulation results for these PDSCH repetition 1% BLER test cases.
2.	Discussion
In [1] and [2], we discussed the procedure to come up with minimum test time for PDSCH throughput  and PDCCH test cases. PDSCH repetition scenarios are defined based on 1% target residual BLER. So we propose a slightly modified procedure to determine the minimum test time. 

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 residual BLER curve to converge within +/- 10% of the target 1% residual BLER (i.e within 0.9% and 1.1% BLER) across all seeds. 
3. If the residual BLER does not converge within the +/- 10% of the 1% target limit within a reasonable amount of time for any seed, increase SNR in steps of 0.1 dB and rerun the simulations within the same target BLER limit.
4. The additional delta SNR required to meet the residual BLER convergence limit is the added SNR uncertainty due to finite test time.
5. This SNR uncertainty due to finite test time would be one of the MU term in the overall MU calculation

Below FDD 2Rx PDSCH repetition test scenario was simulated. 

Table 5.2.2.1.6.0-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Target BLER
	SNR (dB)

	1-1
	R.PDSCH.1-11.1 FDD
	10 / 15
	16QAM, 0.54
	TDLA30-10
	2x2, ULA Low
	1% (Note 1)
	1.6

	Note 1:	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.





Figure 1a: PDSCH Repetition residual BLER performance, FDD 2Rx, # of seeds = 31, Target SNR
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Figure 1b: CDF of figure 1a
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From Figure 1a, we can see the residual BLER across all seeds converged within 70seconds, but just outside of the 1.1% upper limit. 

The CDF in figure 1b highlights that point. Close to 97% of all seeds converged inside 1.1% upper limit.

So the same scenario simulation was rerun with SNR increased by 0.25 dB. 
Figure 2a: PDSCH Repetition residual BLER performance, FDD 2Rx, # of seeds = 31, Target SNR + 0.25 dB
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Figure 2b: CDF of Figure 2a

[image: A graph with a line

Description automatically generated]
With SNR increased by 0.25 dB, we can see from figure 2a, all the seeds easily converge within 1% residual BLER. 
The CDF in figure 2b, further illustrates that.

We could have further fine-tuned the delta SNR by rerunning the simulations in more granular SNR step size of 0.1 dB.

At the cost of running more simulation, since 0.25 dB SNR uncertainty due to finite test time does not add much weight to the overall MU which is dominated by the 0.7 dB fading uncertainty term, we propose to go ahead and adopt this 0.25 dB SNR uncertainty due to finite test time for the PDSCH repetition 1% residual BLER test cases.

Given all seeds converge to within 1% residual BLER in 70 seconds when the SNR is increased by 0.25 dB, we can conclude that 70 seconds can be used as the minimum test time for determining test case verdict.
3.	Conclusion
Proposal 1: Adopt 0.25 dB SNR uncertainty due to finite test time as the additional MU term for computing the overall MU for the PDSCH repetition 1% residual BLER test cases.

Proposal 2: Adopt 70 seconds as the minimum test time for determining test case verdict for the PDSCH repetition test cases.
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