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Introduction
During RAN4#97-e, while progress was made in considering the design of CQI requirements for high reliability, there are still a few open issues remaining to be further discussed [1]. A summary of the remaining open issues is as follows:
· Issue 1 Confidence level and X:  Make decision in RAN4#98e​
· Op1: 98.6% Confidence level with X = 0 dB ​
· Op2: 99% Confidence level with X = 0 dB ​
· Op3: 99.999% Confidence level with X = [0.5] dB ​
· Issue 2: CQI Lower bound​
· Option 1: Lower bound​
· Option 2: No lower bound​
· Issue 3: FFS 1 or 2 SNR test points​
· 2 SNR test points means that two SNR pairs are defined and that the UE must pass at both SNR pairs​
· Companies are requested to provide views on whether to define 1 or 2 SNR pairs at the next meeting​
· Issue 4: Applicability rule for FMCS and CQI if op3 in issue 1 agreed​
· Option 1: Define applicability rule ​
· Option 2: No applicability rule

In this contribution, we provide with our views on these open issues.
Discussion
There have been some discussions on whether to boost the SNR by 0.5dB for the test requirement, in a similar manner to the FMCS requirement. From our simulation results with 0.5dB SNR step size, we have observed that an SNR boost of 0.5dB in the second step of the test may make the BLER not able to accurately reflect the median CQI from the first step where no SNR boost is applied, and therefore could wrongly fail a “good” UE. Additionally, an SNR boost doesn’t always reduce the testing time in this case, as it may bring the BLER for (median CQI+1) close to 10^-5. The following cases are given as an example:
· Step 1: At SNR testing point A, the median reported CQI index is X without the SNR boost of 0.5dB, and the BLER is larger than 10^-5 with following CQI.
Step 2: At SNR testing point A+0.5, BLER is less than 10^-5 with median CQI X, then UE conducts test with CQI X+1 at testing point A+0.5 and the BLER is also less than 10^-5.
In this case the UE fails the test incorrectly. The SNR 4dB and 4.5dB in Table 2 in our simulation results paper [2] can be seen as such an example, where the true median CQI index is X at SNR A and X+1 at SNR A+0.5. Boosting SNR by 0.5dB in the second step makes it not possible to correctly reflect the median CQI from the first step.
	SNR [dB]
	Median CQI Index
	BLER with following CQI
	Percentage of Reported CQI Index in {median CQI -1, median CQ1 +1} (%)
	BLER with median CQI-1
	BLER with median CQI
	BLER with median CQI+1

	4
	9
	0
	100
	0
	0
	5.4321e-03

	4.5
	10
	0
	100
	0
	8.8594e-06
	1.0000e+00


· Step 1: At SNR testing point A, the median reported CQI index is X without the SNR boost of 0.5dB, and the BLER is more than 10^-5 with following CQI.
Step 2: At SNR testing point A+0.5, BLER is only slightly than 10^-5 with median CQI X, then UE conducts test with CQI X-1 at testing point A+0.5 and the BLER is less than 10^-5.
In this case the UE passes the test and but still one long test is needed in this step. The SNR --4dB and -3.5dB in Table 3 in our simulation results paper [2] can be seen as such an example, where the true median CQI index is X at both SNR A and SNR A+0.5. Boosting SNR by 0.5dB in the second step may not reduce test time as the BLER comes closer to 10^-5.
	SNR [dB]
	Median CQI Index
	BLER with following CQI
	Percentage of Reported CQI Index in {median CQI -1, median CQ1 +1} (%)
	BLER with median CQI-1
	BLER with median CQI
	BLER with median CQI+1

	-4
	7
	2.2295e-03
	100
	0
	2.2295e-03
	1.0000e+00

	-3.5
	7
	5.7935e-05
	100
	0
	6.4147e-05
	8.7160e-01



Furthermore, different companies may have different implementations of the CQI reporting threshold and implementation margins, making it difficult to select the appropriate SNR testing points for all devices to not wrongly fail the test.
Observation 1: The SNR boost of 0.5dB may lead to a false fail and doesn’t necessarily reduce the testing time.

The CQI reporting tests at 10^-5 BLER target are defined at two SNR points separated by an offset of 1dB, which can also reduce the test time in some cases but not eliminate the risk of a long test time. If we have two SNR points SNR1 and SNR2 and the DUT is potentially able to pass at both SNR points, then it is very likely that only one of the two SNR points has a BLER close to 10^-5. Therefore, it would be quite possible to test at one of the SNR points with a short test time. The DUT could possibly try both SNR points with a short test time and one would pass. However, if the device fails at SNR1 then it may be that it passes at SNR2 but only with a long test time.
Observation 2: The use of two SNR points specified in the CQI reporting test is likely to mitigate the risk of long tests, but do not totally guarantee no long tests.

From a network perspective, it is worthwhile to consider that even with a perfect device, a CQI report will have an inherent degree of unreliability due to factors outside of the control of the UE. CQI is based only on measurements of the past and cannot with 100% accuracy predict changes in channel or interference conditions in the future.
For the FMCS test, a 99.999% confidence level is applicable because it is necessary to demonstrate that if the network gets the SNR exactly right then the device is capable of ultra-reliable operation. For the CQI test, since anyhow the network will need to compensate other sources of unreliability when deciding the MCS, a somewhat lower degree of reliability can be accepted.
Observation 3: A lower confidence level (compared to FMCS testing) is acceptable for CQI testing.
Compared to the test time for a 99.999% CL, a confidence level of 95% achieves a reduction in test time of around factor 5.
Proposal 1: Consider a confidence level down to 99% to reduce test time.

There has also been some discussion on whether to apply an applicability rule for CQI and FMCS testing. We have the following considerations:
· If we choose to select a different and lower confidence level, then we would not be able to make an applicability rule. 
· If we choose to define 2 SNR test points (two SNR pairs), it may also impact how an applicability rule can be applied. 
· If we apply an applicability rule, then we have to choose the SNR of the FMCS test for the CQI test, which could be too low SNR for CQI test.
Conclusion
In this paper, we provide with our views on the remaining open issues on URLLC UE CQI reporting tests for CQI table 3. Our observations and proposals are summarized as below:
Observation 1: The SNR boost of 0.5dB may lead to a false fail and doesn’t necessarily reduce the testing time.
Observation 2: The use of two SNR points specified in the CQI reporting test is likely to mitigate the risk of long tests, but do not totally guarantee no long tests.
Observation 3: A lower confidence level (compared to FMCS testing) is acceptable for CQI testing.
Proposal 1: Consider a confidence level down to 99% to reduce test time.
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