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1. Introduction
[bookmark: _Hlk521500305]In the last meeting, WF [1] discussed URLLC ultra-low BLER tests in RAN4. In this paper, we discuss our views on open issues. 
2. Tests for FR2
In our opinion, most UEs are only going to implement URLLC for FR1, initially. The reason is that FR2 already has very short duration slots, very wide bandwidth, and high pathloss. So, high reliability features are much more practical for FR1 compared to FR2. Therefore, to avoid the extra work in this WI, we propose the following.
Proposal 1: Do not define URLLC ultra-low BLER test cases for FR2.
3. CQI Reporting Tests
As a new CQI table has been introduced in RAN1 specification solely for supporting URLLC, we should at least define a CQI reporting test for testing high reliability. It should follow the 3rd CQI table based on 10-5 BLER. Test can be defined along the same lines of existing AWGN definition tests but it should also have a lower bound for reported CQI so that UE can’t pass the test by simply reporting CQI 0 all the time. Therefore, we propose the following.
Proposal 2: Define CQI reporting tests for testing 99.999% reliability under AWGN condition.
Proposal 3: Define a lower bound for median reported CQI in the CQI reporting tests for 99.999% reliability.
As CQI reporting test will also target 1e-5 BLER, we should consider running the CQI reporting test with 99.999% confidence level. At the same time, we would want to reduce the test duration similar to fixed MCS ultra-low BLER test. It was agreed in [1] to add X = [0.5]dB to the SNR requirement to reduce the test duration. 
As RAN4 is trying to limit the number of long tests, we should consider defining the CQI reporting test and fixed MCS test under AWGN condition at same SNR. In that case, if UE shows < 1e-5 BLER at the same SNR for an MCS greater than or equal to MCS in fixed MCS test, UE automatically passes the fixed MCS test. Similarly, if UE shows > 1e-5 BLER at the same SNR for an MCS less than or equal to MCS in fixed MCS test, UE automatically fails the fixed MCS test. So, we can define an applicability rule with these constraints.
Observation 1: It is possible to have an applicability rule between CQI reporting test and fixed MCS test under AWGN.
Based on above discussion, we outline below how to run the tests with those considerations in mind. Let’s assume that SNR requirement for fixed MCS test is set at Y dB SNR. There are three tests that need to be run for CQI reporting under AWGN condition:
1. Run a test to find median CQI at SNR = Y-X dB. This test can be run for the same duration as the existing CQI definition tests because only channel condition matters here and not the target BLER. Since it is static channel, there is no need to increase the test duration for determining median CQI.
2. Run a test with median CQI at SNR = Y dB to find UE BLER. This will either have 1e-5 or lower BLER or very high BLER.
3. Run a test with median CQI +1 or median CQI-1 at SNR = Y dB to find UE BLER. If test in step2 had 1e-5 or lower BLER, test in step 2 will be a long test and test in step 3 will be run for median CQI+1, which will have higher BLER and test duration will be small. Similarly, if test in step2 had higher BLER, test in step 2 will be a short test and test in step 3 will be run for median CQI-1, which will have 1e-5 or lower BLER and test duration will be long.  
Therefore, we have the following observation. 
Observation 2: Only one long test needs to be run for testing CQI reporting under AWGN condition for 1e-5 BLER with 99.999% confidence level.
Observation 3: Similar to fixed MCS test for ultra-low BLER, long test duration for CQI reporting test can be reduced by using the same X dB relaxation as in fixed MCS test.
Proposal 4: Define CQI reporting test under AWGN condition with 99.999% confidence level.
Proposal 5: Define an applicability rule between CQI reporting test and FMCS test under AWGN to reduce the number of tests as below:
· If UE shows < 1e-5 BLER at the same SNR for an MCS greater than or equal to MCS in fixed MCS test, UE automatically passes the fixed MCS test. 
· If UE shows > 1e-5 BLER at the same SNR for an MCS less than or equal to MCS in fixed MCS test, UE automatically fails the fixed MCS test.
4. MCS for Fixed MCS Test
Based on our simulations, we are ok with using MCS13 for this test. However, it does not align with any CQI in CQI table. So, we prefer to use MCS12 or MCS14 to make it easier to have an applicability rule with CQI reporting test. Therefore, we propose the following.
[bookmark: _GoBack]Proposal 6: Use MCS 12 or MCS 14 for defining the fixed MCS tests with 1e-5 BLER.
5. Conclusions
This paper discusses the open issues for ultra-low BLER test cases. Following has been observed and proposed:
Proposal 1: Do not define URLLC ultra-low BLER test cases for FR2.
Proposal 2: Define CQI reporting tests for testing 99.999% reliability under AWGN condition.
Proposal 3: Define a lower bound for median reported CQI in the CQI reporting tests for 99.999% reliability.
Observation 1: It is possible to have an applicability rule between CQI reporting test and fixed MCS test under AWGN.
Observation 2: Only one long test needs to be run for testing CQI reporting under AWGN condition for 1e-5 BLER with 99.999% confidence level.
Observation 3: Similar to fixed MCS test for ultra-low BLER, long test duration for CQI reporting test can be reduced by using the same X dB relaxation as in fixed MCS test.
Proposal 4: Define CQI reporting test under AWGN condition with 99.999% confidence level.
Proposal 5: Define an applicability rule between CQI reporting test and FMCS test under AWGN to reduce the number of tests as below:
· If UE shows < 1e-5 BLER at the same SNR for an MCS greater than or equal to MCS in fixed MCS test, UE automatically passes the fixed MCS test. 
· If UE shows > 1e-5 BLER at the same SNR for an MCS less than or equal to MCS in fixed MCS test, UE automatically fails the fixed MCS test.
6. References
[1] R4-2005526, “Way forward on NR URLLC performance requirements with Ultra-Low BLER”, 3GPP TSG RAN WG4 Meeting #94-bis-e, Online, Apr 20 - Apr 30, 2020.
1

2

