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Introduction
In the previous RAN4 meeting a way forward on ultra-low BLER CQI requirements was approved [1]. 
	· 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
· Companies are encouraged to bring simulation results for BLER and CQI reporting with 0.5dB step to discuss the feasibility of X=[0.5]dB 


In this paper we provide our view on CQI requirements for ultra-low BLER.
Discussion
One of the open questions is where to use SNR shift X = 0.5 dB for CQI requirements. Details of using of non-zero X for CQI requirements are described in the following paper [2]. Based on this procedure, Median CQI search is applied for SNR = Y – X dB and BLER check is applied for SNR = Y dB. 
In Figure 1 we provide link level results with different MCS values. In Table 1 we provide analysis of testing time for one of potential scenarios. Analysis from paper [3] is used for test time calculation.
	

	[bookmark: _Ref61549380]Figure 1. URLLC PDSCH performance.


[bookmark: _Ref61549435][bookmark: _Ref61549433]Table 1. Test time analysis
	
	Med CQI
	BLER for Med CQI
	BLER for Med CQI-1/Med CQI+1
	Test time

	Y = -1 dB
X = 0.5 dB
	6
	5*10^-7
	1
	~35 min

	Y = -1.5 dB
X = 0 dB
	6
	10^-4
	< 10^-8
	~20 min


From this analysis, we can observe that for considered case introduction of non-zero X for CQI requirements may lead to increasing of testing time. Therefore, we think that introduction of non-zero X for CQI requirements does not guaranty reduction of testing time and we suggest to consider X = 0 dB for CQI requirements.
Another open question is confidence level for CQI requirements. From the previous meeting, one of potential options is to consider same confidence level as for fixed MCS case (i.e. 99.999). Confidence level for fixed MCS is defined in the following way: 
· X % of population of DUT with BLER = 1e-5 will pass the test
· X % of population of DUT with BLER = M*1e-5 will fail the test (M = 1.5)
Such approach is rather suitable for fixed MCS requirements because it allows to guaranty that X% DUTs with BLER equal or lower will pass the test. Based on our understanding, it is a main target for test with fixed MCS. 
Same time, for CQI test it is rather important to discriminate whether DUT operates with BLER lower than 1e-5 or with BLER higher than 1e-5 with certain confidence level. For example, let’s consider the following definition of confidence level for CQI requirements:
· X % of population of DUT with BLER <= 1e-5 will pass the test
· X % of population of DUT with BLER >= M*1e-5 will fail the test
In Table 2 we provide our analysis of CQI and FMCS for confidence level for M = 1.5
[bookmark: _Ref61555043]Table 2. CQI CL analysis
	clp
	0.9999999
	0.999999
	0.99999
	0.9999
	0.999

	df
	2e-7
	8e-7
	8e-6
	8e-5
	8e-4

	FMCS CL
	99.999%
	99.995%
	99.97%
	99.8%
	98.6%

	CQI CL
	100%
	99.999%
	99.999%
	99.998%
	99.98%


From these results we can observe that CQI CL is much higher than for FMCS CL. Therefore, we assume that, in case CQI requirements will be defined under assumptions of certain early termination parameters which correspond to certain FMCS CL, the final CL level of the CQI test will be higher than for FMCS case and will be sufficient for testing.
Proposal 1:	Define UE Ultra-low BLER CQI requirements under assumption of early termination parameters which correspond to FMCS CL equal to 98.6% or 99% and with X = 0 dB.
Next open question is whether to define requirements for one SNR pair or two SNR pairs, i.e. one SNR region on two SNR regions. Based on our understanding, typical CQI requirements are defined for two SNR pairs to ensure correct processing under different SNR conditions and allows to avoid situation that UEs with incorrect CQI reporting will pass the test (i.e. UEs, which report different CQIs for different SNR regions, can pass the test). Same time, in LTE, we have CQI requirements for table with 256QAM modulation which are defined for one high SNR region. Therefore, we think that we can consider definition of CQI requirements for verification of CQI Table 3 with one SNR pair (probably in Low SNR region) to reduce testing time.
Also, in the previous meetings, it was suggested to define lower bound for reported CQI, which we think can be beneficial in case requirements will be defined for one SNR pair to avoid the situation that UE will send CQI, which will be rather low for this defined SNR level, and pass the test.
Proposal 2:	Define UE Ultra-low BLER CQI requirements for one SNR pair and with lower bound for reported CQI.
Conclusion
In this paper we provided view on CQI requirements for ultra-low BLER testing and made the following proposals:
Proposal 1:	Define UE Ultra-low BLER CQI requirements under assumption of early termination parameters which correspond to FMCS CL equal to 98.6% or 99% and with X = 0 dB.
Proposal 2:	Define UE Ultra-low BLER CQI requirements for one SNR pair and with lower bound for reported CQI.
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