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1   Introduction
In RAN4 meeting #79, one way forward for LAA CSI reporting requirements was agreed in [1]. But there are still some remaining issues left. In this contribution, we try to address those issues.
2   Previous agreement
In [1] the agreements on LAA CSI reporting requirements are provided as below. And we highlight the remaining open issues by yellow.
· CSI test:
· CQI feedback mode: 

· Aperiodic CQI test

· Periodic CQI test is for further decision

· One CSI test for CRS based transmission scheme and one CSI test for DMRS based transmission scheme for the corresponding CQI feedback mode

· Transmission mode

· Baseline: TM3 (CRS based CSI measurement) and TM9 (CSI-RS based)

· If any issues is identified for TM3, TM2 may be selected

· Test methodology

· Two power levels
· Test setup for aperiodic CSI test
· Channel model

· Static channel model is used

· Antenna configuration

· 2x2

· Feedback mode

· TM3 [PUSCH 3-0]

· TM9 PUSCH 3-1

· Test metrics

· Option1: 

· CQI distribution

· BLER metric

· Delta CQI for the feedback for different power level

· Option 2: Delta CQI for the feedback for different power level

· DRS configuration: DMTC period 80ms

· Burst model

· Please refer to R4-164748 with the following exceptions

· No partial subframes 

· Only randomly select two burst lengths from {3,8}

· Transmission model

· SNR during DL transmission bursts is changed randomly either by [0]dB or [6]dB with equal probability

· Test method: 

· TE keeps track of CSI reporting separately for SNR [0]dB and [6]dB boosting subframes and applies that to PDSCH transmission with corresponding SNR value

3   Discussion

3.1   Aperiodic and periodic CQI test
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 as correct reference resource when the transmission power could varies burst by burst.

For both aperiodic and periodic, the procedure to select the reference resource for CQI measurement is similar, i.e., picking up the available subframe before the n-nCQI_ref th subframe as specified in TS36.213.
So either aperiodic or periodic CQI test for LAA can fulfil the about test purpose. Considering the bursty transmission for LAA, the CSI reporting maybe outdated and has no much meaning when there is no valid CSI measurement for long time. And the aperiodic CSI reporting can be controlled by eNB when the CSI reporting will be triggered. So the aperiodic CQI test would be more suitable for LAA.
· Proposal 1: Define aperiodic CSI test only for LAA.
3.2   Test case and setup
According to the discussion in the last meeting, it seems that no one propose to verify the subband CQI reporting performance for LAA. So even if TM3 PUSCH 3-0 is configured, only wideband CQI is used under AWGN channel to verify the CQI definition. In that sense by using TM3 PUSCH 3-0 the test case seems be over-designed.
For the existing only 1x2 channel and TM2 are used for CRS based CQI test, and 4x2 channel for FDD and 8x2 channel for TDD are used for CSI-RS based CQI test for TM9.

To be aligned with the existing CQI tests and considering the new introduced reporting modes, we propose to re-consider the test setup and have the following proposals:

· Proposal 2: Define the aperiodic CSI test with the following test setup:

· TM2 PUSCH 1-0 single codeword test under 1x2 AWGN channel

· TM9 PUSCH 1-1 dual-codeword test under 4x2 static channel for FDD and 8x2 static channel for TDD.
3.3   Test procedure and test metric
For that part, we have the similar proposal as that in the last meeting. 

For example for TM2 PUSCH 1-0 test, we propose the following approach for CQI definition test by using CQI distribution as test metric, here we elaborate it:

1: Set two sets of burst patterns Set 1 and Set 2 as stated in [6], each with distinct transmission power level and keeping the interference level constant during the test by setting, for example, SNR1= 0 and SNR2 = 6 respectively.

2: The TE transmits the burst patterns as stated in [6]. And the TE will get reported CQIs corresponding to the transmission with different SNR levels, SNR1 and SNR2. If UE follows the specification not to average across the bursts, then it is 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.
3: Set 25% CQI and 75% CQI in the CDF of reported CQI as CQIm1 and CQIm2 which are used as the so called median CQI for each of the burst pattern Set 1 and Set 2. The reported CQI value shall be in the range of ±1 of the reported CQIm1 and CQIm2 more than 45% of the time separately. 
4: The TE transmits the burst PDSCH as per the burst pattern as stated in [6] by setting the lower power level SNR1 and lower order CQIm1 to Set 1, higher power level SNR2 and higher order CQIm2 to Set 2. Then the test equipment calculates the BLER for each set separately as BLER1 and BLER2.

5: The TE transmits the burst PDSCH by applying the BLER1 and BLER2 criterion for Set 1 and Set 2 separately as following:

5.1. On Set 1, if the PDSCH BLER1 using the transport format indicated by CQIm1 is less than or equal to 0.1, the BLER1 using the transport format indicated by the (CQIm1+1) shall be greater than 0.1. If the PDSCH BLER1using the transport format indicated by the CQIm1 is greater than 0.1, the BLER1using transport format indicated by (CQIm1-1) shall be less than or equal to 0.1.
5.2. On Set 2, If the PDSCH BLER2 using the transport format indicated by CQIm2 is less than or equal to 0.1, the BLER2 using the transport format indicated by the (CQIm2+1) shall be greater than 0.1. If the PDSCH BLER2 using the transport format indicated by the CQIm2 is greater than 0.1, the BLER2 using transport format indicated by (CQIm2-1) shall be less than or equal to 0.1.
For the above test procedure, the delta CQI between the transmission bursts with two SNR levels could also be introduced as the test metric, which would be helpful to clearly rule out the bad behaviour of conducting averaging between bursts with different SNR levels. But such test metric may not be necessary, because if UE conducting averaging between two types of bursts, then UE may not pass the BLER criterion test on each set of burst.
· Proposal 3: Use two distinct SNR levels for two DL burst transmission pattern and randomly select one of them for each transmission for LAA CQI definition tests.

· Both transmission power and external interference levels need be adjusted to ensure the sufficient difference between two SNR levels

· Proposal 4: 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 the 25% CQI and 75% CQI in the CDF of reported CQI corresponding to two SNR conditions.

· Apply BLER criterion on wideband CQI for single codeword for TM2 PUSCH1-0 test

· Apply BLER criterion on wideband CQI-s for dual codewords for TM9 PUSCH 1-1 test

· Delta CQI for the feedback for different power level 
And we provide some simulation results for TM2 PUSCH1-0 test as below. Here we consider one set of SNR pairs [SNR1, SNR2] with 6dB SNR difference between SNR1 and SNR2, i.e., [-1, 5]dB ~ [4, 10]dB. Like the existing requirements, there will be two alternative SNR pairs for the requirement. The minimum requirements shall be fulfilled for at least at one of the two SNR pair(s). 
And the similar requirements can be derived for TM9 CSI-RS based CQI tests.
Table 1: Probability of reported CQI distribution and BLER for TM2 PUSCH 1-0 1x2 test on bursts associated with lower SNR
	SNR1(dB)
	Distribution of reported CQI
	BLER
	Pass?

	
	25% CQI 
	25% CQI+1
	25% CQI-1
	25%  CQI 
	 25% CQI+1
	25% CQI-1
	

	-1
	98.5%
	0
	1.5%
	0.23
	1
	0
	Yes

	0
	91.7%
	8.3%
	0
	0
	1
	0
	Yes

	1
	100%
	0
	0
	0.184
	1
	0
	Yes

	2
	83.6%
	0
	16.4%
	0.4
	1
	0
	Yes

	3
	100%
	0
	0
	0.11
	1
	0
	Yes

	4
	97.7%
	0
	2.3%
	0.2
	1
	0
	Yes


Table 2: Probability of reported CQI distribution and BLER for TM2 PUSCH 1-0 1x2 test on bursts associated with higher SNR
	SNR2(dB)
	Distribution of reported CQI
	BLER
	Pass?

	
	75% CQI 
	75% CQI+1
	75% CQI-1
	75%  CQI 
	 75% CQI+1
	75% CQI-1
	

	5
	99.9%
	0.1%
	0
	0.143
	1
	0
	Yes

	6
	99.8%
	0
	0.2%
	1
	1
	0
	Yes

	7
	99.0%
	1%
	0
	0.13
	1
	0
	Yes

	8
	100%
	0
	0
	1
	1
	0
	Yes

	9
	98.4%
	1.6%
	0
	0.114
	1
	0
	Yes

	10
	100%
	0
	0
	1
	1
	0
	Yes


Table 3: Delta CQI between 25% and 75% CQI

	(SNR1, SNR2) (dB)
	Delta CQI

	(-1,5)
	>2

	(0,6)
	>2

	(1,7
	>2

	(2,8)
	>2

	(3,9)
	>2

	(4,10)
	>2


Furthermore, in order to have a sanity test, we propose to configure the SNR value on PCell, which is completely different from any value in the SNR pairs for LAA SCell. 
· Proposal 5: It is proposed that the SNR configured on PCell is completely different from any value in SNR pairs configured for LAA SCell.
3.4   Test approach for CA
There would be two alternative approaches to define CQI tests which can be extended up to 32CCs for LAA:
· Alternative 1: Develop multiple different sets of SNR pairs and randomly configure one of them on a given LAA CC, and conduct the CQI test.
· Alternative 2: Keep the LAA CQI TM2 and TM 9 definition tests applicable only to 1PCell + 1 LAA SCell scenario, and develop the additional CA CQI requirements like the requirements in sub-clause 9.6 of TS36.101, where one SNR level will be configured on each CC, burst transmission model is applied for LAA SCell, and the delta CQI value will be checked one each SCell.

To avoid the complicated design of LAA CQI definition test, we prefer to alternative 2. And since in Rel-13 only two CC cases are specified for LAA, we actually do not need to consider additional CA CQI requirements for LAA in Rel-13.
· Proposal 6: Keep the LAA CQI TM2 and TM 9 definition tests applicable only to 1PCell + 1 LAA SCell scenario, and develop the additional CA CQI requirements like the requirements in sub-clause 9.6 of TS36.101, where one SNR level will be configured on each CC, burst transmission model is applied for LAA SCell, and the delta CQI value will be checked one each SCell.
4   Conclusion
In this contribution, we further discuss how to specify the LAA CQI reporting requirements. We have the follow proposals:

· Proposal 1: Define aperiodic CSI test only for LAA.
· Proposal 2: Define the aperiodic CSI test with the following test setup:

· TM2 PUSCH 1-0 single codeword test under 1x2 AWGN channel

· TM9 PUSCH 1-1 dual-codeword test under 4x2 static channel for FDD and 8x2 static channel for TDD.
· Proposal 3: Use two distinct SNR levels for two DL burst transmission pattern and randomly select one of them for each transmission for LAA CQI definition tests.

· Both transmission power and external interference levels need be adjusted to ensure the sufficient difference between two SNR levels
· Proposal 4: 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 the 25% CQI and 75% CQI in the CDF of reported CQI corresponding to two SNR conditions.

· Apply BLER criterion on wideband CQI for single codeword for TM2 PUSCH1-0 test

· Apply BLER criterion on wideband CQI-s for dual codewords for TM9 PUSCH 1-1 test

· Delta CQI for the feedback for different power level 
· Proposal 5: It is proposed that the SNR configured on PCell is completely different from any value in SNR pairs configured for LAA SCell.
· Proposal 6: Keep the LAA CQI TM2 and TM 9 definition tests applicable only to 1PCell + 1 LAA SCell scenario, and develop the additional CA CQI requirements like the requirements in sub-clause 9.6 of TS36.101, where one SNR level will be configured on each CC, burst transmission model is applied for LAA SCell, and the delta CQI value will be checked one each SCell.
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