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1   Introduction
In RAN4 meeting #78, the performance requirements on LAA CSI reporting were discussed in [1-4]. Based on the discussion, the way forward was agreed [5]. In this paper, we would like to focus on the remaining issue for LAA CSI reporting requirements.
2   Previous agreements
The agreements for CSI reporting requirements are captured below:

· The following test purposes can be considered for the LAA CSI test: 

· UE should not average CRS/CSI-RS measurements across transmission bursts.

· UE should find the right CSI reference resource in FS3

· Other purposes are not precluded 

· At least one CSI test for CRS based transmission scheme and at least one CSI test for DMRS based transmission scheme

· For other CSI test case, it is FFS

· CQI feedback mode

· Option 1: Introduce the aperiodic CQI test

· Option 2: Introduce the periodic CQI test

· Transmission mode

· Option 1: consider TM3 and TM9

· Option 2: consider TM2 and TM9

· Other options are not precluded

· Test methodology

· Companies are encouraged to bring in proposals for CQI test methodology in next meeting. 
The open issues are highlighted by yellow above.
3   Discussion
3.1   TM2 and TM9 CQI definition test for LAA
In the last meeting the CQI reporting requirement for LAA was discussed in [3, 4]. The commonality between two contributions was that the CQI definition tests were proposed.
The key test purpose is to verify that UE does not average the channel measurement across the different transmission bursts, does not do the interference measurement when the serving cell is not transmitting, and do the CSI measurement by using the valid subframes when the transmission could varies burst by burst.
In our view, since in CRS based transmission mode UE will conduct CSI measurement based on CRS while in DMRS based transmission mode UE will do based on CSI-RS, it is reasonable to introduce one CRS based test and one DMRS based transmission mode as proposed in [3].
To reduce the effort for design of the new test cases, we propose to define the new CSI reporting requirements based on the existing requirement. In the existing requirements, there are TM1/TM2 PUCCH 1-0 CQI definition test and TM4/TM9 PUCCH 1-1 dual-codeword definition test. Following them we propose to specify TM2 and TM9 CQI definition test. And according to the offline discussion, it seems that company preferred to use aperiodic CQI, since it was thought that eNB can control when the CSI reporting will be triggered. We are open to that proposal on CSI reporting mode. And instead of PUCCH 1-1, we can consider using PUSCH 3-1 for TM9 CQI definition test.
· Proposal 1: Define TM2 PUCCH 1-0 AWGN CQI definition requirement where UE measures CSI based on CRS, and define TM9 dual-codeword PUCCH 1-1 or PUSCH 3-1 AWGN CQI definition requirement where UE measures CSI based CSI-RS.
· TM2 PUCCH 1-0 CQI test can be designed by reusing test parameters in 9.2.1.3 for FDD and 9.2.1.4 for TDD without interference;
· TM9 CQI test can be designed by reusing test parameters in 9.2.3.1 for FDD and 9.2.3.2 for TDD.
3.2   Test method and test metric
In [3], we propose the following approach for CQI definition test by using CQI distribution as test metric:
We artificially set two sets of burst transmissions, each with distinct transmission power level and keeping the interference level constant during the test. The available SNR on each set is quite different. If UE follows the specification not to average across the bursts, then the final reported CQIs are expected to distribute around two CQI index value, i.e., the pdf of reported CQI distribution would be with two-peak. If UE average the CQI across the bursts, the distribution of reported CQI is expected to be different, i.e., with more peaks.
In [4], the BLER criterion is also proposed as the test metric. In our view, it is acceptable. We consider the following steps for the test. 
In Step 1, the test equipment transmits the burst PDSCH by selecting one of two sets of distinct transmission power levels. In that way the SNR on different transmission bursts will be quite different. And then test equipment will group the reported CQI corresponding to the transmission with different SNR levels and calculate the median CQI for each group. 
In Step 2, the test equipment transmits the data by selecting one of two sets of distinct transmission power levels, and use higher order median CQI for burst transmissions with higher power level, and lower order median CQI for burst transmissions with lower power level. Then the test equipment calculates the BLER.
In Step 3, according to the BLER calculated in Step 2, the test equipment will use two sets of the median CQI +/-1 and repeat the test procedure same as Step 2.
In that way the BLER criterion could be reused.

· Proposal 2: Use two distinct power levels for DL burst transmission and randomly select one of them for each transmission for LAA CQI definition tests.
· The resulted SNR levels can refer to those used for CA CQI tests.

· Proposal 3: The following test metrics can be considered for LAA CQI tests
· CQI distribution: reported CQI-s are concentrated around two dominant values;

· BLER criterion: Reuse the existing BLER criterion based on two median CQI corresponding to two SNR conditions (or 25% CQI and 75% CQI in the CDF of reported CQI)
3.3   CA related issue
Unlike the other features, the LAA is based on CA configurations. At least one licensed carrier will be configured with LAA SCell. So the bandwidth of licensed carrier should cover all the six nominal bandwidths.
If the number of LAA SCell is larger than 2, we should consider differentiating the SNR settings for separate LAA SCells. Like the existing CA CQI tests, we should at least have three sets of SNR settings, for each set of which the reported CQI should be significantly different. The purpose is to rule out the bad UE which copies the reported CQI from one LAA SCell to the others.
· Proposal 4: For LAA CQI test, one licensed carrier should be configured and the requirements should cover all the six bandwidths.
· Proposal 5: If the LSS SCell number is larger than 2, the distinct sets of SNR levels should be applied to separate LAA SCells to rule out the bad UE which copies the reported CQI from one SCell to others.

4   Conclusions
In this contribution, we discuss the LAA CQI tests. Based on the analysis, we have the following proposals:

· Proposal 1: Define TM2 PUCCH 1-0 AWGN CQI definition requirement where UE measures CSI based on CRS, and define TM9 dual-codeword PUCCH 1-1 or PUSCH 3-1 AWGN CQI definition requirement where UE measures CSI based CSI-RS.
· TM2 PUCCH 1-0 CQI test can be designed by reusing test parameters in 9.2.1.3 for FDD and 9.2.1.4 for TDD without interference;

· TM9 CQI test can be designed by reusing test parameters in 9.2.3.1 for FDD and 9.2.3.2 for TDD.
· Proposal 2: Use two distinct power levels for DL burst transmission and randomly select one of them for each transmission for LAA CQI definition tests.

· The resulted SNR levels can refer to those used for CA CQI tests.

· Proposal 3: The following test metrics can be considered for LAA CQI tests

· CQI distribution: reported CQI-s are concentrated around two dominant values;

· BLER criterion: Reuse the existing BLER criterion based on two median CQI corresponding to two SNR conditions (or 25% CQI and 75% CQI in the CDF of reported CQI)
· Proposal 4: For LAA CQI test, one licensed carrier should be configured and the requirements should cover all the six bandwidths.

· Proposal 5: If the LSS SCell number is larger than 2, the distinct sets of SNR levels should be applied to separate LAA SCells to rule out the bad UE which copies the reported CQI from one SCell to others.
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