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Background
In this paper, the CQI reporting test with ultra-low BLER is discussed. According to the WF [1], some agreements were made during the GTW session and some open issues were remained to be discussed further:
Agreement:
· Use pass/fail criteria for the CQI test
· LS to be sent to RAN5 once CQI requirement is finalized
· Parameters
· Can be fine tuned in the next meeting, but these parameters are suggested for simulation
Open issues:
· 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
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this paper, the open issues are discussed and our views are provided. 
Discussion
FFS 1 or 2 SNR test points
For the new CQI table, CQI indices with lower coding rate are added. To specify the new CQI table, the new added CQI indices should be specified. However, the CQI index with higher coding rate should also be specified to ensure the UE can report both of low coding rate and high coding rate properly. Therefore, 2 SNR test points needed to be specified.
Proposal 1: For CQI reporting test, 2 SNR test points should be specified.

Feasibility of applicability rule for fixed MCS and CQI testing:
We think it is not feasible to define CQI reporting test case and FMCS case at the same SNR. There are some reasons:
Firstly, the applicability rule cannot cover all the possible situations:
For example, in situation:
· 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. 
But the MCS is smaller than the MCS in FMCS test. 
Or in situation:
· 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.
But the MCS is greater than the MCS in FMCS test.
It cannot always reduce the test efforts in any scenario, but it will complex the test procedure and maybe increase the test efforts. 
Secondly, the MCS14 from table 3 has been agreed for the FMCS test, the corresponding CQI is CQI 8 which is not the test purpose for CQI test as CQI 8 is not the new added index. A smaller CQI index is expected for the CQI test.
Proposal 2: No applicability rule for FMCS and CQI test.

Confidence level and X:
As we discussed on the previous meeting, the issue of CQI test is similar with FMCS test with low BLER: the long test time. For CQI reporting test under AWGN, the test time is:
CQI test time = Test time for median CQI + a long test + a test with a higher BLER
· The test time for finding the median CQI is similar with the exiting CQI test.
· For the long test, the early pass/fail criteria with confidence level is agreed to be use.
· Time for the test with a higher BLER takes few minutes.
For the FMCS test, a confidence level of 99.999% is used and an extra value is added in order to reduce the test time. For CQI long test, three options are available in order to reduce the test time:
· 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 
Both of option 1 and option 2 are fine for us. But option 3 may cause wrong decision. E.g.:
An UE is under test, the SNR of CQI 8 at 10^-5 BLER is -0.2 dB, suppose the UE is tested with SNR of -0.5 dB:
1. Suppose the proper reported median CQI should be CQI 8, but the UE reports CQI 9.
2. The BLER for CQI 9 is 1, then CQI 8 will be tested.
3. The BLER for CQI 8 is still larger than 10^-5.
4. The test is failed, the UE cannot report CQI properly.
However, if extra [0.5] dB is added, the UE is tested with SNR of 0dB:
1. The UE reports CQI 9 as the median CQI.
6. The BLER for CQI 9 is 1, then CQI 8 will be tested.
7. The BLER for CQI 8 is smaller than 10^-5 as the UE is tested with 0 dB.
8. The test is passed.

The test defined in specification should be applied to all the UEs which includes good ones and bad ones. The specification cannot limit the UE behaviors and RAN4 cannot simulate all the possible UE behaviors. Thus, no extra X can be added in CQI reporting test.
Proposal 3: Both of 98.6% Confidence level with X = 0 dB and 99% Confidence level with X = 0 dB is fine.

Test SNR points:
Based on our simulation results, we propose the following SNR points:
Proposal 4: The following SNR points for 1x2 test cases are proposed:
	
	Test 1
	Test 2

	FDD (SNR)
	-4
	-3
	7
	8

	TDD (SNR)
	-4
	-3
	7
	8



Proposal 5: The following SNR points for 1x4 test cases are proposed:
	
	Test 1
	Test 2

	FDD (SNR)
	-4
	-3
	4
	5

	TDD (SNR)
	-4
	-3
	4
	5




Lower bound for CQI test:
A lower bound limit can be added for CQI test to avoid cheating. 
Proposal 6: A lower bound can be added for CQI test, and the bound can be set to CQI 1. UE must report the median CQI larger than CQI 1.
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