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1. Introduction
In RAN4#92bis test feasibility and methodology for URLLC was discussed. The following agreements were made with respect to test feasibility for high reliability metric for URLLC.
	· Propagation channel: Prioritize static channel condition for testing 10-5 BLER metric 
· Testing methodology:
· Adapt/ rework testing methodologies with early decision concept from TS 36.521-1 and 34.121-1
· Run one long test



In this contribution we address the remaining open issues related to URLLC test feasibility. 

2. Discussion
The remaining open issues related to test feasibility of high reliability metric are
· Target Confidence level 
· BLER target for test
· Reasonable test time
· Early pass/ fail decision frequency
· If testing of high reliability metric is feasible

Target Confidence level
In RAN4#92bis target confidence level was discussed and the following options were agreed:
· Option 1: 95%
· Option 2: 99.8%
· Option 3: 99.98%
· Option 4: 99.999%
For testing of high reliability metric, it is reasonable to assume a high confidence level in order to derive the pass-fail limits for early decision concept. Based on the methodology used in TS 36.521-1 and 34.121-1, we derive the maximum or worst-case test time for different confidence levels in the table below.

Table 1: Test time for different confidence level
	Confidence level (%)
	D (wrong decision prob. at each step)
	Num of errors (ne)
	Number of samples (ns)
	Test time for 15KHz SCS (mins)
	Test time for 30KHz SCS (mins)

	951
	(0.004,0.0025)2
	181
	1.5e7
	246
	123

	99.8
	8.5e-5
	345
	2.8e7
	466
	233

	99.98
	8e-6
	454
	3.7e7
	614
	307

	99.998
	8e-73
	562
	4.6e7
	760
	380

	1: Based on methodology from TS 36.521-1
2: Asymmetric wrong decision probabilities are assumed
3: Derived based on extrapolating D for confidence level of 99.998 from other vales in 34.121-1



The number of samples in the above table are derived based on the assumption that the same values for wrong decision probabilities per step can be used for BLER of 10-5. 
Assuming 30KHz SCS is used, for the highest CL the testing time is around 6hrs. The testing time seems feasible for even high confidence levels as derived based on methodology from RAN5 spec. 
Observation #1: Testing time seems feasible for high confidence levels for 30KHz SCS
In order to define confidence level for high reliability testing we recommend discussing further within RAN4 and depending on outcome determine if there is need to involve other WGs and certification groups on outcome of discussion.
Proposal #1: RAN4 discuss further on how confidence level is chosen for high reliability testing and inform other WGs and/or certification groups if necessary

BLER Target for test
In RAN4#92bis the discussion on actual BLER for test concluded with the following agreement:
· Expected level of actual BLER is FFS
· BLER requirement is 1e-5 (Rel-15)
· Study expectations for real BLER of good DUTs:
· 1e-5, 5e-6, 1e-6, 1e-7
· Study expectations for real BLER for bad DUTs
· 2e-5, 1e-3
With a target BLER for test of 10-5, we can expect a good DUT to have a much lower BLER. In order to enable a good DUT to pass, we could add some additional margin while defining SNR requirements such that it passes with early pass. Here the assumption is that for bad DUT a low target BLER is not achievable even at SNR higher than the requirement. For test case with BLER requirement of 10-5 we recommend adding extra margin to define SNR requirement to enable good DUT to pass with early pass criteria. 
Proposal #2: For test case with BLER requirement of 10-5 add extra margin to define SNR requirement to enable good DUT to pass with early pass criteria

Reasonable test time
In RAN4#92bis there were some inputs on reasonable test time for BS and UE. Based on our understanding it is not beneficial to have very long testing times for either UE or BS. We recommend that the maximum allowable testing time be limited to 6 hours. Also, the number of test case introduced with long testing time and low BLER should be limited.
Proposal #3: A reasonable maximum allowable test time for UE or BS is 6 hrs. 

Early pass/ fail decision frequency
It was agreed to use early decision concept, but early decision pass/fail decision frequency was undecided. Outcome for RAN4#92 bis was:
· Early pass/fail decision frequency is FFS 
· [bookmark: _Hlk23803655]Option 1: Every time an error is observed, check pass/fail
· Option 2: Only one pass/fail check
· Option 3: [2-4] early pass/fail checks based on fixed test time intervals
· Option 4: Check every N error instances. N is FFS
Based on the test methodology the pass-fail limits are calculated based on D per step. The analysis we provide is for checking pass/fail at every step or error occurrence. It is unclear whether using a different method of testing after an interval of errors will influence testing time. Hence, we propose to use the methodology from RAN5 spec and check for pass or fail at every error step. 
Proposal #4:  Determine early pass/fail every time an error is observed

Feasibility to test high reliability metric
It is still FFS if the test time based on the proposed methodology is reasonable and feasible. Based on the data presented we believe that it should be feasible to introduce at least 1 test case with target BLER of 10-5 to test high reliability metric for URLLC. The purpose is to determine if UE can achieve low BLER target for URLLC. Other features for high reliability can be testing without having low BLER requirement. 
Proposal #5: It is feasible to introduce at least one test case to test high reliability BLER metric

3. Conclusion
In this paper we present our views on open issues related to test feasibility of high reliability metric for URLLC. Our observations and proposals are as follows:
Observation #1: Testing time seems feasible for high confidence levels for 30KHz SCS
Proposal #1: RAN4 discuss further on how confidence level is chosen for high reliability testing and consult other WGs and/or certification groups
Proposal #2: For test case with BLER requirement of 10-5 add extra margin to define SNR requirement to enable good DUT to pass with early pass criteria
Proposal #3: A reasonable maximum allowable test time for UE or BS is 6 hrs. 
Proposal #4:  Determine early pass/fail every time an error is observed
Proposal #5: It is feasible to introduce at least one test case to test high reliability BLER metric
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