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1   Introduction
In WID [1] phase 1, the testability for URLLC with 99.999% reliability was agreed to discuss. Several test methodologies have been proposed. In this paper, the pros and cons of each option are discussed. The statistical methodology provided in TS 25.141 is decided as a starting point in this paper. A test time comparing simulation method between two option 1 and option 4 is provided.
2   Discussion
2.1   Pros and cons for optional solutions

In the agreed way forward, there are a number of optional solutions provided. We would like to provide our view for each option.

· Option 1: Run one long test to reach reliability of 99.999%.

· Pros for option 1:

The test is easy to setup and the test results are straightforward.

· Cons for option 1:

1) The test will run for a long time, resulting in huge log size [2]. This will make UE and TE run into troubles.

2) The long time running may create thermal issues.
· Option 2: Run multiple small duration tests with different channel seeds and combine the results later.

· Pros for option 2:

Avoid the cons caused by long duration test (option 1).

· Cons for option 2:

The total test duration is increased as RRM connection procedure will be repeated for each run [2].

· Option 3: Extrapolation to low BLER for some test cases [3].

· Pros for option 3:

Shorten the test time.

· Cons for option 3:

1) This test methodology is not suitable for all the cases. Before applying extrapolation, it is necessary to ensure the system performance does scale.

2) There are quite a lot factors impacting evaluation:

· Confidence level

· Number of errors

· Propagation condition (e.g., static, fading)

· Antenna configuration

· Number of retransmission

· Duplexing mode and TDD configuration

· Slot based transmission or non-slot based transmission

· MCS

· Rank

· PDSCH mapping type

· DMRS configuration

· CBW/SCS

The factors are different for different cases, it is complicated to decide which case can use extrapolation. Furthermore, other test methodologies are still needed to be discussed if the extrapolation cannot be used.

· Option 4: UTRA BLER test methodology from TS 25.141/34.121-1 as a starting point.

TS 25.141 (Annex C) provides a statistical test methodology to test receiver BER/BLER performance. The Poisson Distribution and the Chi Square Distribution were used to define the good pass fail decision.

The following two equations [4] define the early pass and the early fail limit:

Early fail limit:
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Early pass limit:
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With 


ber: normalized BER/BLER.


D: 
wrong decision probability per test step (1-confidence interval).

Ne: number of error events.

M:
bad DUT factor.
In our view, we think Option 4 is more reasonable because it is based on the solid statistic theory. So we propose that

· Proposal: to shorten the testing time, we propose to agree on Option 4 as the test methodology for URLLC high reliability performance testing and further discuss the parameters of D and M.
2.2   Comparing simulation
By discussing the above four options, we think using the statistical test methodology (option 4) is more reasonable. To find out whether the statistical test methodology can optimize the test time, a comparing simulation between option 1 and option 4 can be done as the following procedure:

1) Define a case with different factors mentioned in option 3. 

2) Input various SNR to achieve the BER vs SNR curve.

3) Find the BER limit (10-5)
4) Around the BER limit, select 3 SNRs on each side of the BER limit (Using these 6 groups of signal as the signal samples). 

5) Record the test time for these 6 groups of signal with the test methodology of option 4.

6) Calculate the average test time of the fail tests and the pass tests of option 4.

7) Record the test time for these 6 groups of signal with the test methodology of option 1.

8) Calculate the average test time of the fail tests and the pass tests of option 1.

9) Compare the average test time.

More signal samples can be tested to make the average test time more accurate. More cases can be simulated with the same simulate procedure. 
The basic idea for this simulation campaign is to figure out a reasonable parameter of D and potential M to achieve a good trade-off between the testing time and confidence range of the test.
3   Conclusion
In this contribution, we provide our views on the optional solutions for shorten the testing time for URLLC high reliability performance requirements. Based on our analysis of pros and cons for each option, we have the following proposals:
Proposal: to shorten the testing time, we propose to agree on Option 4 as the test methodology for URLLC high reliability performance testing and further discuss the parameters of D and M.
In order to evaluate the parameters of D and potential M, we provide the simulation setup in section 2.2.
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