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1	Background
The minimum test time for PDSCH demodulation test cases have been specified in TS 38.521-4 for various fading channel and RMCs [1-3]. Most test cases have the minimum requirement of 70% or 30% throughput.
In Rel-16, RAN4 specified a new type of PDSCH demodulation test cases with minimum requirement of 1% residual BLER. The relevant test cases are:
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Whether existing minimum test time could apply to 1% residual BLER requirement shall be studied.
The discussion focus on only NR FR1. 
2	Discussion
The new type of PDSCH demodulation test cases is different from legacy test cases in following two aspects:
1. The performance of legacy test cases are counted based on ACK/NACK/DTX, but the new test cases are counted based on successfully received TB block.
2. In the two test cases, a TB block is repeated twice in each transmission opportunity. One test case is repeated within a slot, and another is repeated inter-slot.
Based on above, the converging time is expected to be different from legacy test cases even under the same fading condition. The minimum test time needs to be re-calculated based on simulation.
Observation 1: Existing minimum test time for legacy PDSCH demodulation test cases couldn’t apply to 1% residual BLER.
In order to decide a proper minimum test time, the link simulation was run for both test cases. The BLER corridor is selected as 1% +/- 0.1%.  30 random seeds were used, and simulation continues for 70 seconds for each random seed. Simulation is only done with FDD mode. The minimum test time for TDD could be scaled based on the specific TDD UL-DL configuration.
The simulation result shows that the residual BLER doesn’t converge to 1% +/-0.1% for all the seeds. In the worst case, the residual BLER converge to 2% in the end of the 70 seconds. Considering the min test time for legacy test cases is 45 seconds for 10Hz scenarios and 20 seconds for 100Hz scenarios, further extending the test time to above 70 seconds would not be a good option.
The worst convergence cases for both test cases are shown below:
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	Test case 5.2.2.1.6
	5.2.2.1.14
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Proposal 1: The minimum test time for 1% residual BLER is decided as [70] seconds. Further investigate whether the throughput could converge in 100 seconds for all random seeds.
According to the result of link simulation, there is a chance that the DUT would be failed due to the limited test time. Some compensation needs to be considered. Similar as the legacy test cases, SNR uncertainty due to finite test time could be a choice. However considering the offset between the worst case BLER and the target BLER, i.e. 2% vs 1%, the SNR uncertainty required might be relatively large. Therefore a combined way forward could be considered, i.e. define uncertainty for both SNR and BLER. Based on observation on existing simulations, a 0.5% increase of BLER requirement and a 0.7dB increase of SNR might be enough to ensure the BLER convergence. Due to the time limitation, no simulation is executed to verify this set of parameters, but we may take this as the starting point for further checking.
Proposal 2: Decide the BLER uncertainty due to limited time as [0.5%] and SNR uncertainty due to limited time as [0.7dB]. Brackets are to be removed in RAN5#95-e based on further checking.
3	Summary
This document discusses how to decide the minimum test time for 1% residual BLER test cases. Following observation and proposals are provided for RAN5 to consider:
Observation 1: Existing minimum test time for legacy PDSCH demodulation test cases couldn’t apply to 1% residual BLER.
Proposal 1: The minimum test time for 1% residual BLER is decided as [70] seconds. Further investigate whether the throughput could converge in 100 seconds for all random seeds until RAN5#95-e meeting.
Proposal 2: Decide the BLER uncertainty due to limited time as [0.5%] and SNR uncertainty due to limited time as [0.7dB]. Brackets are to be removed in RAN5#95-e based on further checking.
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