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Introduction
In the previous RAN4 meeting way forward on ultra-low BLER CQI requirements was approved [1]. 
	· Work assumption: Introduce ultra-BLER static CQI test cases under the assumption that test time is similar as Fixed MCS test cases; further discuss how to ensure reasonable test time with below possible options:
· Decrease confidence level (from 99.999% ~95%)
· Early pass/fail criteria 
· Note both options adopted not excluded.
· How to define the requirement:
· Median CQI, BLER for median CQI and median CQI+1 or median CQI - 1 


In this paper we provide our view on CQI requirements for ultra-low BLER.
Discussion
As a part of test feasibility analysis, methodology with early termination was considered. Based on TS 38.521-4, this methodology is not used for CQI requirements. Same time, the possibility to use early pass/fail methodology for CQI requirements was discussed. Based on our understanding, the following procedure can be considered for CQI testing:
1. Set SNR equal the first of SNR from Test 1 (first set of SNR values)
2. Median CQI search: collect 2000 wideband CQI reports
3. Check whether BLER for Median CQI is higher or lower than target BLER (i.e. 10-5):
· If DUT early passes the test than DUT BLER ≤ 10-5
· If DUT early fails the test than DUT BLER > 10-5
4. Check BLER for Median CQI+1 or Median CQI-1 (depending on result of Step 3)
5. If DUT passes requirements for the first SNR from Test 1 (set in step 1) then SNR is changed by first SNR from Test 2 (second set of SNR values) and test is executed for new SNR value.
6. If DUT fails requirements for the first SNR from Test 1 then SNR is changed by second SNR from Test 1 and test is executed for new SNR value.
[bookmark: _GoBack]For further analysis of CQI testing time, we prepared our calculation of single test time depending on DUT BLER and confidence level of pass/fail methodology (detailed parameters for all CL value are in Annex). Table 1 shows mean testing time of single test in minutes for scenarios with 15 kHz SCS.
[bookmark: _Ref53674221]Table 1. Mean testing time of single test for SCS 15 kHz, [min]
	BLER DUT
	Confidence level

	
	99.999%
	99.995%
	99.97%
	99.8%
	98.6%
	95%

	1e-1
	<1
	<1
	<1
	<1
	<1
	<1

	1e-2
	<1
	<1
	<1
	<1
	<1
	<1

	1e-3
	<1
	<1
	<1
	<1
	<1
	<1

	1e-4
	2
	1
	1
	1
	1
	1

	5e-5
	6
	5
	4
	3
	2
	2

	1e-5
	236
	197
	157
	119
	80
	62

	5e-6
	54
	46
	38
	30
	22
	19

	1e-6
	33
	29
	24
	20
	15
	13

	1e-7
	35
	30
	25
	20
	14
	12

	1e-8
	25
	21
	17
	13
	9
	8

	Min test time to pass the test
	18
	15
	13
	10
	8
	7


In Table 2 we provide our estimation of full CQI test under assumption that DUT passes the tests for first SNR points from Test 1 and Test 2 (see Annex for more details)
[bookmark: _Ref54384513]Table 2. Mean testing time of full CQI test for SCS 15 kHz, [min]
	
	Confidence level

	
	99.999%
	99.995%
	99.97%
	99.8%
	98.6%
	95%

	Test time, [min]
	70-472
	60-394
	50-314
	42-238
	32-160
	28-124


From this analysis we can observe that CQI testing time can rather close to fixed MCS testing time (i.e. around 30 minutes) only for scenarios with CL 98.6% and 95%. Therefore, we propose to define CQI requirements for Table 3 verification only is case CL lower than 98.6% will be used for test methodology.
Proposal 1:	Define CQI requirements for CQI Table 3 verification only is case CL is lower than 98.6%
Also, similar to fixed MCS discussion, it is required to inform RAN5 if early/pass fail methodology with certain parameters will be agreed as feasible methodology for CQI requirements.
Proposal 2:	Inform RAN5 about RAN4 conclusion on feasible CQI testing methodology for CQI Table 3 verification.
Conclusion
In this paper we provided view on CQI requirements for ultra-low BLER testing and made the following proposals:
Proposal 1:	Define CQI requirements for CQI Table 3 verification only is case CL is lower than 98.6%.
Proposal 2:	Inform RAN5 about RAN4 conclusion on feasible CQI testing methodology for CQI Table 3 verification.
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Annex
Early/pass fail parameters for different CL
	
	Confidence level

	
	99.999%
	99.995%
	99.97%
	99.8%
	98.6%
	95%

	clp
	0.9999999
	0.999999
	0.99999
	0.9999
	0.999
	0.9975

	df
	2e-7
	8e-7
	8e-6
	8e-5
	8e-4
	4e-3



Potential options for DUT to pass the CQI tests for first SNR in each test (i.e. UE will be tested for two SNR points) and corresponding test time
· Option 1: DUT BLER is 1e-5 for Median CQI and 1e-3 for Median CQI+1 for both SNR points
	CL
	Testing time, [min]

	
	Step 2
	Step 3
	Step 4
	Total

	99.999%
	2 x <1
	2 x 236
	2 x <1
	472

	99.995%
	2 x <1
	2 x 197
	2 x <1
	394

	99.97%
	2 x <1
	2 x 157
	2 x <1
	314

	99.8%
	2 x <1
	2 x 119
	2 x <1
	238

	98.6%
	2 x <1
	2 x 80
	2 x <1
	160

	95%
	2 x <1
	2 x 62
	2 x <1
	124


· Option 2: DUT BLER is 1e-6 for Median CQI and 1e-4 for Median CQI+1 for both SNR points
	CL
	Testing time, [min]

	
	Step 2
	Step 3
	Step 4
	Total

	99.999%
	2 x <1
	2 x 33
	2 x 2
	70

	99.995%
	2 x <1
	2 x 29
	2 x 1
	60

	99.97%
	2 x <1
	2 x 24
	2 x 1
	50

	99.8%
	2 x <1
	2 x 20
	2 x 1
	42

	98.6%
	2 x <1
	2 x 15
	2 x 1
	32

	95%
	2 x <1
	2 x 13
	2 x 1
	28


· Option 3: DUT BLER is 5e-5 for Median CQI and 1e-6 for Median CQI-1 for both SNR points
	CL
	Testing time, [min]

	
	Step 2
	Step 3
	Step 4
	Total

	99.999%
	2 x <1
	2 x 6
	2 x 33
	78

	99.995%
	2 x <1
	2 x 5
	2 x 29
	68

	99.97%
	2 x <1
	2 x 4
	2 x 24
	56

	99.8%
	2 x <1
	2 x 3
	2 x 20
	46

	98.6%
	2 x <1
	2 x 2
	2 x 15
	34

	95%
	2 x <1
	2 x 2
	2 x 13
	30



Potential options for DUT to fail the CQI tests for first SNR in each test and corresponding test time
· Option 1: DUT BLER is 1e-7 for Median CQI and 1e-5 for Median CQI+1 for both SNR points
	CL
	Testing time, [min]

	
	Step 2
	Step 3
	Step 4
	Total

	99.999%
	2 x <1
	2 x 35
	2 x 236
	596

	99.995%
	2 x <1
	2 x 30
	2 x 197
	454

	99.97%
	2 x <1
	2 x 25
	2 x 157
	364

	99.8%
	2 x <1
	2 x 20
	2 x 119
	278

	98.6%
	2 x <1
	2 x 14
	2 x 80
	188

	95%
	2 x <1
	2 x 12
	2 x 62
	148



· Option 2: DUT BLER is 1e-3 for Median CQI and 5e-5 for Median CQI-1 for both SNR points
	CL
	Testing time, [min]

	
	Step 2
	Step 3
	Step 4
	Total

	99.999%
	2 x <1
	2 x <1
	2 x 6
	12

	99.995%
	2 x <1
	2 x <1
	2 x 5
	10

	99.97%
	2 x <1
	2 x <1
	2 x 4
	8

	99.8%
	2 x <1
	2 x <1
	2 x 3
	6

	98.6%
	2 x <1
	2 x <1
	2 x 2
	4

	95%
	2 x <1
	2 x <1
	2 x 2
	4
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