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1. Introduction
In the last meeting, WF [1] listed two methods for testing 99.999% reliability in RAN4. In this paper, we discuss our views on testability for URLLC. 
2. Test Methodology
In the last meeting, two methodologies were listed in [1]. Method 1 tests the UE for achieving 1e-5 BLER at minimum required SNR, i.e., UE demodulation performance. On the other hand, method 2 only aims to test if UE has an error floor by testing the UE at a very high SNR. In our opinion, RAN4 should strive to define the minimum performance requirements rather than just testing UE implementation such as error floor. Therefore, we propose the following.

Proposal 1: Use Method 1 with X = 0 dB for testing 99.999% reliability with 99.999% confidence level.
We further evaluate test times under Method 1 for good, bad and marginal UEs. We use step size of 1 for checking early pass/fail. So, we use D = 0.000075% as presented in [2]. In Table 1, we present the 90th percentile of time taken for a UE to early pass/fail under different UE BLER levels, assuming FDD 15kHz.

Table 1: 90th percentile of time taken for a UE to early pass/fail under different UE BLER levels for 1e-5 test requirement BLER assuming FDD 15kHz

	UE BLER
	Decision
	Time

	1e-7
	Early Pass
	~6 hrs

	1e-6
	Early Pass
	~1 hr

	5e-6
	Early Pass
	~1 hr

	1e-5
	Early Pass
	~4.8 hrs

	5e-5
	Early Fail
	~8 mins

	1e-4
	Early Fail
	~2.5 mins

	1e-3
	Early Fail
	~10.5 seconds


In practice, most UEs are either very good or very bad. Based on above results, we have following observations:
Observation 1: For bad UEs, 90th percentile of time taken to early fail for 1e-5 test requirement is < 10 minutes, which is reasonable test time.

Observation 2: For good UEs with BLER between 1e-5 and 1e-6, 90th percentile of time taken to early fail for 1e-5 test requirement is ~1 hour, which is reasonable test time.

Observation 3: For very good UEs, it takes a long time to get the first error instance resulting into very long test time. This can be shortened by setting a threshold on number of slots without any error. 
The above observations show that it is feasible to run the test with 99.999% confidence level for most UEs with reasonable test time and we should adopt this for defining URLLC high reliability test cases.

In the last meeting, it seems that most companies agreed to use Method 1 for defining UE requirements and Method 2 for defining BS requirements. Therefore, we propose the following to make progress in this meeting.

Proposal 2: Consider discussing test methodology for UE and gNB separately.

3. Conclusions
This paper discusses the test methodology and test time for achieving 99.999% confidence level for 1e-5 BLER. Following has been observed and proposed:
Proposal 1: Use Method 1 for testing 99.999% reliability with 99.999% confidence level.

Observation 1: For bad UEs, 90th percentile of time taken to early fail for 1e-5 test requirement is < 10 minutes, which is reasonable test time.

Observation 2: For good UEs with BLER between 1e-5 and 1e-6, 90th percentile of time taken to early fail for 1e-5 test requirement is ~1 hour, which is reasonable test time.

Observation 3: For very good UEs, it takes a long time to get the first error instance resulting into very long test time. This can be shortened by setting a threshold on number of slots without any error. 
Proposal 2: Consider discussing test methodology for UE and gNB separately.
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