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1. Introduction 
In RAN4#98bis-e UE demodulation requirements for NR-U was discussed and way forward [1] was agreed. The agreements for CQI reporting requirements are summarized below.
	Test Scope for CQI Reporting
· Two sets of burst transmissions, each with distinct transmission power level and keeping the interference level constant during the test.
· Choose power level randomly per each DL period [0, +6]dB with equal probability;
· Determine PDSCH transport format for each transmission power level boost independently, depending on the boost applied to the resources measured by the UE to produce the CQI reports received
· Collect PDSCH and CQI reporting results separately per each transmission power level boost;
· Test metrics 
· CQI distribution statistics
· PDSCH BLER
· Minimum difference in median CQI between sets collected per each transmission power level boost.
· Periodic CSI-RS with periodicity 10 slots, offset 1
· CSI reporting is scheduled within the same DL periodicity in which CSI-RS for CSI acquisition was received (no Cross-COT reporting). 
· Type of reporting is FFS
· Details of  test setup for CSI reporting is FFS
· Same LBT model as for PDSCH demodulation requirements
· Channel model: AGWN
· Requirements shall be defined for 1 SNR pair



In this contribution we present our views on the open issues and simulation results to define requirements for CQI reporting requirements for NR-U.  
2. Discussion
Test Scope for CQI reporting
For CQI reporting requirements the following open issues need to be addressed:
· Type of CQI reporting
· Test set-up for CQI reporting to avoid cross-COT reporting. 
In [1] it was agreed to use periodic CSI-RS with periodicity of 10 slots and offset 1. With periodic reporting, the minimum number of slots between the CSI-RS and corresponding report is 8, with the current assumptions of DL transmission scheme, we cannot avoid cross-COT reporting. 
For CQI reporting test cases, we don’t schedule PDSCH in slots with scheduled CSI-RS transmission, hence with the agreed test-up, the UE will not be able to do CSI-RS validation as no PDCCH for scheduling is transmitted.
Observation #1: For CQI reporting requirements, we don’t transmit CSI-RS and PDSCH in the same slot. The UE will not be able to do CSI-RS validation with periodic CSI-RS transmitted with periodicity 10 slots and offset 1 since no PDCCH scheduling data is transmitted.
To avoid this, we can configure PDCCH with DCI 0-1 with aperiodic CSI trigger in slot 1 of every fixed frame period. The aperiodic report slot offset should be 6 to allow for CSI report transmission on slot 8. 
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Figure 1: Test setup for CQI reporting
Proposal #1: In slot 1 of FFP configure Aperiodic CSI report with aperiodic report slot offset of 6. 
With this configuration we can re-use the same downlink transmission scheme as agreed for PDSCH demod requirements.
· DL transmission duration will be randomly selected between {2,4,6,7} Slots, with equal probability.
· In every slot within the DL Transmission duration allocate PDSCH from Symbol 2 to Symbol 13, except for the last slot of the DL Transmission
· For the last slot of the DL Transmission, allocate PDSCH:
· If DL Transmission duration is 2 Slot, from Symbol 2 to Symbol 13
· If DL Transmission duration is larger than 2 Slot, from Symbol 2 to Symbol {5, 8, 11, 13} with equal probability.
Proposal #2: Use same downlink transmission scheme as agreed for PDSCH demod requirements. 




CQI Reporting Requirements 
For CQI reporting requirements for NR-U, we can re-use the test parameters for CQI reporting for unlicensed carrier for TDD mode and static channel conditions. It was agreed to define requirements for 1 SNR pair and the transmission would have a random power boost of [ 0, +6] dB. 
Proposal #3: Re-use the test parameters from CQI reporting tests in static channel for unlicensed carrier where applicable. 

We propose to reuse the SNR pair for Test 1 from CQI reporting tests in static channel.
Proposal #4: Define CQI reporting requirements for NR-U with the same SNR pair as Test 1 for existing CQI reporting tests in static channel. 
Based on the proposals above, we provide results for median CQI for CQI table 2 with wideband CQI reporting in the table below. 
Table 1: Median CQI reporting results
	
	SNR
	Power Offset
	Median CQI

	2x2
	8
	0
	6

	
	
	6
	9

	
	9
	0
	7

	
	
	6
	10

	2x4
	5
	0
	7

	
	
	6
	10

	
	6
	0
	7

	
	
	6
	10




Based on the results above, we see delta of 3 in median CQI between 0 dB and 6dB power boost. We recommend that the minimum median CQI delta be set as 2 between 0 dB and 6dB power bursts.
Proposal #5: Define minimum delta of median CQI of 2 for different transmission burst. 

3. Conclusion
In this paper, we provide our views on the remaining open issues related to CQI reporting requirements for NR-U. Our observations and proposals are captured below:
Observation #1: For CQI reporting requirements, we don’t transmit CSI-RS and PDSCH in the same slot. The UE will not be able to do CSI-RS validation with periodic CSI-RS transmitted with periodicity 10 slots and offset 1 since no PDCCH scheduling data is transmitted.
Proposal #1: In slot 1 of FFP configure Aperiodic CSI report with aperiodic report slot offset of 6. 
Proposal #2: Use same downlink transmission scheme as agreed for PDSCH demod requirements. 
Proposal #3: Re-use the test parameters from CQI reporting tests in static channel for unlicensed carrier where applicable. 
Proposal #4: Define CQI reporting requirements for NR-U with the same SNR pair as Test 1 for existing CQI reporting tests in static channel. 
Proposal #5: Define minimum delta of median CQI of 2 for different transmission burst. 
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