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1. Introduction
In the last meeting, WF [1] listed different options for testing URLLC features. In this paper, we discuss our views on test cases for URLLC features. 
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 and very wide bandwidth. So, low latency and high reliability features are much more needed for FR1 compared to FR2. Therefore, to avoid the extra work in this WI, we propose the following.

Proposal 1: Do not define URLLC test cases for FR2.

3. Tests with 1e-5 BLER
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.
In [1], it was also agreed to define CQI reporting tests. As CQI reporting test will also target 1e-5 BLER, we should consider running the CQI reporting test with 99.999% confidence level. There are three tests that need to be run for CQI reporting under AWGN condition:

1. Run a test to find median CQI. This test can be run for the same duration as the existing CQI definition tests.

2. Run a test with median CQI 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 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 1: Only one long test needs to be run for testing CQI reporting under AWGN condition for 1e-5 BLER with 99.999% confidence level.
Proposal 4: Define CQI reporting test under AWGN condition with 99.999% confidence level.
As RAN4 is trying to limit the number of long tests, we should consider defining the CQI reporting test and FMCS test under AWGN condition at same SNR. In that case, if UE passes the CQI definition test and CQI at which UE has 1e-5 or lower BLER is greater than or equal to MCS considered in FMCS test, UE automatically will pass FMCS test and FMCS test doesn’t need to be run. Similarly, if CQI at which UE has 1e-5 or lower BLER is less than MCS considered in FMCS test, then UE will fail the FMCS test and again, FMCS test doesn’t need to be run. So, we can define an applicability rule with these constraints.
Observation 2: It is possible to have an applicability rule between CQI reporting test and FMCS test under AWGN.

However, FMCS test considers data FDM’ed with DMRS, while CQI reporting tests do not have FDM’ed data. Based on our simulations, SNR level to achieve 1e-5 BLER with and without FDM’ed data are similar. So, we propose the following.

Proposal 5: Define an applicability rule between CQI reporting test and FMCS test under AWGN to reduce the number of tests.
In WF [1], number of DMRS symbols for PDSCH was still an open issue. As we have already agreed to have full slot PDSCH allocation, it makes sense to have 1 additional DMRS. Therefore, we propose the following.
Proposal 6: Use 1 additional DMRS symbol for defining PDSCH 1e-5 BLER tests.
In November RAN4 meeting, it was agreed to use MCS 5 from Low SE MCS Table for 1e-5 BLER tests. However, when we ran the simulations for MCS5, SNR needed to achieve 1e-5 BLER for FDD 2Rx came out to be -7.19dB. Even if we add some impairment margin and implementation margin, it will still be a very low SNR requirement. This may cause some issues while running the test. 
Observation 3: The lowest SNR for FR1 2Rx FMCS requirements in 38.101-4 is -1.1dB.
Therefore, we propose the following.
Proposal 7: Use MCS >= 10 for defining the tests with 1e-5 BLER to avoid very low SNR regime.
4. Other High Reliability Requirements

In WF [1], it was agreed to define the fading tests for high reliability requirements with MCS 5 from Low SE MCS Table. However, we observed below results from our simulations for FDD 2Rx with no slot aggregation.

	Case
	SNR in dB at 1e-2 BLER

	FDD 2Rx, No HARQ
	-2.37

	FDD 2Rx, with HARQ
	-6.53


Again, the required SNR with HARQ and no slot aggregation is very low. Therefore, we propose the following.

Proposal 8: Define high reliability tests with fading while following one of the below options:

· Option 1: Use higher MCS than MCS 5.
· Option 2: Disable HARQ

· Option 3: Both Option 1 and Option 2.
5. Tests for Low Latency features
In the previous meeting, it was agreed to define the low latency test with 2 symbol duration mini-slot. In our opinion, we do not need to test each and every possible duration of mini-slot. Therefore, we propose the following.

Proposal 9: Do not define additional test cases with different durations other than 2 symbols for low latency feature.
As we are only going to schedule grant on S slot in case of TDD, it makes sense to have S slot as frequent as possible. Therefore, we propose the following.
Proposal 10: Use FR1.30-2 (DDDSU, S = 10D+2G+2U) slot pattern and schedule grant only on S slot for testing URLLC low latency feature for TDD. 
In WF [1], k1 parameter was only mentioned for TDD. Similar to TDD, k1 should be equal to 0 for FDD to be able to verify PDSCH processing capability 2. Therefore, we propose the following.
Proposal 11: Use k1 = 0 for FDD low latency tests.

6. Conclusions
This paper discusses the testability of certain URLLC features and test cases. Following has been observed and proposed:
Proposal 1: Do not define URLLC 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: Only one long test needs to be run for testing CQI reporting under AWGN condition for 1e-5 BLER with 99.999% confidence level.
Proposal 4: Define CQI reporting test under AWGN condition with 99.999% confidence level.

Observation 2: It is possible to have an applicability rule between CQI reporting test and FMCS test under AWGN.
Proposal 5: Define an applicability rule between CQI reporting test and FMCS test under AWGN to reduce the number of tests.
Proposal 6: Use 1 additional DMRS symbol for defining PDSCH 1e-5 BLER tests.

Observation 3: The lowest SNR for FR1 2Rx FMCS requirements in 38.101-4 is -1.1dB.
Proposal 7: Use MCS >= 10 for defining the tests with 1e-5 BLER to avoid very low SNR regime.
Proposal 8: Define high reliability tests with fading while following one of the below options:

· Option 1: Use higher MCS than MCS 5.

· Option 2: Disable HARQ
· Option 3: Both Option 1 and Option 2.

Proposal 9: Do not define additional test cases with different durations other than 2 symbols for low latency feature.

Proposal 10: Use FR1.30-2 (DDDSU, S = 10D+2G+2U) slot pattern and schedule grant only on S slot for testing URLLC low latency feature for TDD. 
Proposal 11: Use k1 = 0 for FDD low latency tests. 
7. References

[1] R4-2002428, “Way forward for NR UE URLLC performance requirements”, 3GPP TSG RAN WG4 Meeting #94-e, Online, Feb 24 - Mar 6, 2020.
1
2

