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1. Introduction
[bookmark: _Hlk528680199]In RAN4#98-e meeting, companies got agreements on test scope and scenarios [1]. It is agreed that CQI report demodulation report will be introduced at least for UEs supporting optional capabilities related to CS-RS Validation. The same DL burst transmission model as PDSCH will be used for CQI report requirements. 
In this contribution, detailed test setup and simulation assumptions will be further discussed. 

2. Discussion 
[bookmark: _Hlk43884116]Based on the discussion in [2], agreed fixed frame transmission structure with burst transmission model could be applied for both PDSCH and CQI report test. 
As discussed in [2], test setup for unlicensed cell CQI report requirement of Scenario A and C could be the same, thus a single requirement might be enough. Since Rel-15 CSI requirement is mandatory for UE, then only CQI definition measurement would be necessary for checking UE performance under burst transmission model with LBT failure.
The description of CQI report definition test under AWGN in Rel-15 is [3]: 
The reporting accuracy of CQI under AWGN condition is determined by the reporting variance and BLER performance using the transport format indicated by the reported CQI median. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
For the parameters specified in Table 6.2.2.2.1.1-1, and using the downlink physical channels specified in Annex C.3.1, the minimum requirements are specified by the following:
a)	The reported CQI value according to the reference channel shall be in the range of ±1 of the reported median more than 90% of the time.
b)	If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, then the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport format indicated by (median CQI-1) shall be less than or equal to 0.1

The burst transmission model used for CQI report demodulation is showed as below.
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Description automatically generated]Possible test procedure could be
1. gNB transmit CSI-RS when LBT is successful.
2. UE receive information of CSI-RS validation and measure valid CSI-RS correspondingly
3. Periodic or aperiodic CQI report 
4. gNB schedule PDSCH based on CQI report from UE
5. UE measure PDSCH throughput accordingly.  
Issue 1: Do we need to check how UE measure CSI-RS?
Some companies have concerns about UE might average CSI-RS across different bursts, and the following specification was quoted [4]: 
For operation with shared spectrum channel access, if the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', the UE shall derive:
-	the CSI parameters without averaging instances of any nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement located in different DL transmission bursts (defined in [16, TS 37.213]).
-	the interference measurements for computing CSI value based on periodic/semi-persistent CSI-IM measured only in OFDM symbol(s) that fulfill the same conditions under which the UE is expected to receive periodic/semi-persistent CSI-RS as described in Clause 11.1 and Clause 11.1.1 of [6, TS 38.213].

then two options are derived in WF as below [1]:
Option 1: Two sets of burst transmissions, each with distinct transmission power level and keeping the interference level constant during the test. 
Option 2: Two different runs with different SNR values
Option 2 is just like Rel-15 method and can test report accuracy under different SNR conditions, but it can’t check if UE average CSI-RS measurement between different bursts. The reason is UE with CSI-validation capability is discussed here, and UE will only measure valid CSI-RS. Also considering AWGN channel is used, then no difference will be observed when UE average CSI-RS measurement across different bursts in that case. 
In our understanding, Option 1 test setup in theory could be like the figure showed below:
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1) We can run two burst sets simulation with high and low SNR separately. The expected median CQI could be evaluated. 
2) Combining high SNR and low SNR sets, UE will measure CSI-RS when it is valid.
3) Calculate CQI value for high SNR burst set and low SNR burst set separately. 
4) The CQI for high SNR burst set and low SNR burst set will be messed up if UE average CSI-RS across bursts. The CQI variance would be quite large and failed to the requirement. 
But the test described in Option 1 might not happen in real network and it is very difficult to setup in test. The gNB would be expected to transmit with different power levels alternatively in bursts which is not practical for neither real network nor general demodulation test. A special designed test signal would be needed if Option 1 will be agreed. 
Another limitation of this test setup is it can’t check PDSCH BLER based on CQI report because the PDSCH scheduling can’t be perfectly aligned with different SNR burst sets. Then we still need another setup to check CQI report and consequent PDSCH BLER, so Option 1 is just designed for checking UE behaviour. A new requirement would be introduced if Option 1 is agreed. 
Based on analysis above, it is not practical to check UE CSI measurement behaviour under CQI report demodulation setup. Option 2 is acceptable. 
Observation: It is not practical to check UE CSI measurement behaviour under CQI report demodulation setup.
Proposal: Only consider the option that two different runs with different SNR values.

Issue 2: CQI report method
There are two CQI report methods, periodic and aperiodic. Based on current test setup, fixed frame period with separate DL and UL burst transmission, and UL burst won’t affected by LBT failure. In that case, periodic CQI report is possible for implementation. 
In our contribution [2], CSI-RS configuration with different DL burst length is discussed. It can follow Rel-15 configuration but need limit the minimum DL burst length to 1ms.   
Proposal: Use periodic CQI report configuration.

Issue 3: other parameters
Most of Rel-15 parameters could be reused.
Bandwidth: only 20MHz is enough for the test.
SCS: only 30KHz is considered
TDD-UL-DL pattern: Use the same DL burst transmission as PDSCH.
SNR: Could also reuse Rel-15 configuration. Test 1 use 8 and 9; test 2 use 14 and 15
CQI/RI/PMI delay: According to 5ms FFP setup, the CSI-RS resource location and PUCCH location for CQI report could be the same as Rel-15, then the delay is the same as 9.5ms. 
Measurement channel: A new TBS defined for 20MHz bandwidth and 30kHz SCS is needed.

3. Conclusion
Issue 1: Do we need to check how UE measure CSI-RS?
Observation: It is not practical to check UE CSI measurement behaviour under CQI report demodulation setup.
Proposal: Only consider the option that two different runs with different SNR values.

Issue 2: CQI report method
Proposal: Use periodic CQI report configuration.

Issue 3: other parameters
	[bookmark: _Hlk43884132]Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	20

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

	TDD UL-DL pattern
	
	DL burst transmission model

	SNR
	 dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×2 with static channel specified in Annex B.1

	Beamforming Model
	
	As specified in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3,(6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)

	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	New TBS definition is needed.
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