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1 Introduction
In RAN4#98-e, UE demodulation requirements for NR-U were discussed and a way forward was agreed [1]. In this contribution, we provide our views on the remaining open issues.

	· Requirement definition according to UE capability of supporting CSI-validation features
· FFS: Option 1: One generic LBT modelling for all test cases 
· Option 1a: no applicable test cases for UE which does not support CSI-validation features
· Option 1c: for UE which does not support CSI-validation feature set LBT failure probability as 0. Separate requirements will be introduced. 
· FFS: Option 2: Different test set-up/[performance requirements] for UE with different UE capability
· Test set1: LBT modelling which applied for UE support CSI validation feature
· Test set2: Test set-up for UE which does not support CSI-validation feature
· FFS how to enable TRS always on considering LBT failure

· Use a Random DL duration within the COT, with equal probability between:
· Option 1: {2,3,5,6} Slots; 
· Option 1 is chosen as baseline assumption for the simulation results to be submitted to the next meeting.
· Option 2: {2,4,6,7} Slots;
· To be verified that Option 2 does not cause issues with Japan regulation;

· Allocate PDSCH in the last slot in the Downlink portion of the COT in Symbols:
· Option 1: {6,9,12,14}
· Option 1 is chosen as baseline assumption for the simulation results to be submitted to the next meeting.
· Option 2: {5-14}

· Define the same probability of LBT Failure for Scenario C and Scenario A.

· FFS The probability value is [0.50, 0.25].




2 Discussion
Different test set-up/requirements according to UE capability of supporting CSI-validation features 
For NR-U operation, gNB should perform LBT to determine whether it can transmit PDSCH and SSB/CSI-RS. Also, in RAN4#97e [2], it was agreed to model LBT failure as part of the downlink transmission model and apply the downlink transmission model to all DL signals in unlicensed carrier (including SSB and TRS transmission). For UE to perform channel tracking, it should aware of the presence or absence of the P/SP-CSI-RS. According to LS from RAN1 [3], it is not mandatory for UE to determine the presence or absence of the P/SP-CSI-RS. Considering the real deployment scenario, we think UE should support some optional capability for CSI-validation. As it was agreed to define test cases for UE with capability csi-RS-ValidationWith-DCI, we think it is not necessary to define some unrealistic/artificial test cases, e.g., set LBT failure probability as 0 or enable TRS always on considering LBT failure.
Proposal 1: Do not define test cases for UE which does not support CSI-validation features.
 
Random DL duration and symbol length of the last slot in the COT
The downlink transmission model is illustrated in figure 1. For the random DL duration, considering the regional regulation, we support to randomly choose one with equal probability from the set {2, 3, 5, 6}. For the symbol length of the last slot in the COT, to reduce the number of possibilities, it can be randomly chosen with equal probability from the set {6, 9, 12, 14}. 
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Figure 1. Illustration for the downlink transmission model

Proposal 2: COT duration is randomly chosen with equal probability from the set {2, 3, 5, 6} slots.
Proposal 3: Symbol length for the last slot in the COT is randomly chosen with equal probability from the set {6, 9, 12, 14} symbols. 

LBT failure probability
[bookmark: _GoBack]It was agreed in RAN4#98e to apply the same LBT probability for both scenario A and scenario C. The remaining issue is to determine the value between 0.5 and 0.25. Based on the simulation assumption in Annex, we provide a simulation result in figure 2 for different LBT probability, considering different slot length and symbols length in the last slot. It can be shown that there is small difference between LBT probability 0.25 and 0.5. To reduce testing time, LBT failure probability 0.25 could be accepted.
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Figure 2. Normalized throughput versus SNR for different LBT probability

Proposal 4: Define LBT failure probability as 0.25. 

Frequency occupation for the CSI-RS for tracking
For operation with shared spectrum channel access, the maximum bandwidth of the CSI-RS resource for tracking is 48 RBs [4]. 
	if carrier , ,  and the carrier is configured in paired spectrum, the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is X resource blocks, where  resources if the UE indicates trs-AddBW-Set1 for the trs-AdditionalBandwidth capability and  if the UE indicates trs-AddBW-Set2 for the AdditionalBandwidth capability; in these cases, if the UE is configured with CSI-RS comprising X<52 resource blocks, the UE does not expect that the total number of PRBs allocated for DL transmissions but not overlapped with the PRBs carrying CSI-RS for tracking is more than 4, where all CSI-RS resource configurations shall span the same set of resource blocks; otherwise, the bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is the minimum of 52 and  resource blocks, or is equal to  resource blocks. For operation with shared spectrum channel access, freqBand configured by CSI-RS-ResourceMapping, is the minimum of 48 and  resource blocks, or is equal to  resource blocks.



As the number of RB for the smallest bandwidth for test cases is 51, the number of RB for CSR-RS should be 48.
Proposal 5: The RB number of CSI-RS for tracking should be 48.

3 Conclusion
The proposals to define the test cases for NR-U PDSCH are summarized as below:
Proposal 1: Do not define test cases for UE which does not support CSI-validation features.
Proposal 2: COT duration is randomly chosen with equal probability from the set {2, 3, 5, 6} slots.
Proposal 3: Symbol length for the last slot in the COT is randomly chosen with equal probability from the set {6, 9, 12, 14} symbols. 
Proposal 4: Define LBT failure probability as 0.25. 
Proposal 5: The RB number of CSI-RS for tracking should be 48.
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5 Annex

	[bookmark: _Ref54130601]Parameter
	Unit
	Value

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #0

	
	SSB periodicity
	ms
	20

	
	QSSB
	
	8

	
	DRS Transmission Window Duration
	ms
	1

	
	DRS Transmission Window Periodicity
	ms
	20

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-R,S resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	 l0 = 6 for CSI-RS resource 1 and 3
l0 = 10 for CSI-RS resource 2 and 4

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	
	CDM Type
	
	'No CDM’ for CSI-RS resource 1,2,3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	
	CSI-RS periodicity
	Slots
	40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = 48

	
	QCL info
	
	TCI state #0

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	 
	2

	
	Length (L)
	 
	According to DL Transmission Model

	
	PDSCH aggregation factor
	 
	1

	
	PRB bundling type
	 
	Static

	
	PRB bundling size
	 
	2

	
	Resource allocation type
	 
	Type 0

	
	RBG size
	 
	Config2

	
	VRB-to-PRB mapping type
	 
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	 
	N/A

	PDSCH DMRS configuration

	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	RB Allocation
	
	Full BW

	MIMO Layers
	
	2

	Number of HARQ Processes
	
	8

	DL Transmission Model
	Maximum COT Duration 
	ms
	4

	
	Idle Time after COT 
	ms
	1

	
	DL Transmission Model Period/
Fixed Frame Period

	ms
	5

	
	Probability of LBT Failure pLBT
	
	0.25 or 0.5

	
	Duration of the Downlink portion of the COT 
	Slots
	{2,3,5,6}

	
	PDSCH Allocation in the last Slot of the Downlink portion of the COT
	Symbols
	{6,9,12,14}

	TCI state #0
	Type 1 QCL information 
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	N/A

	
	
	QCL Type
	
	N/A

	Maximum number of HARQ transmission
	
	4

	Symbols for all unused REs
	
	OCNG Annex A.5
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