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Introduction
At previous RAN4 meeting three types of cell reselection test cases were agreed as follows [1]:
· Reselection to intra-frequency NR Cells when both serving and target cells are subject to CCA
· Reselection to inter-frequency NR case when subject to CCA on the serving and target cell
· Reselection from E-UTRAN to NR cell subject to CCA

The test case list was also updated to include follow additional test cases for the different types of cell reselections [2]: 
Table 1 New cell reselection test cases
	Group of requirements
	Test cases
	 
	Requirements section
	Agreed
	Volunteer
	Phase I
	Phase II

	RRC_IDLE, cell re-selection
	NR-U -> NR-U
	intra-frequency
	4.2A
	Yes
	Ericsson
	 
	 

	
	
	inter-frequency
	
	Yes
	
	
	

	
	NR(FR1) -> NR-U 
	 
	
	Yes
	
	
	

	
	 NR-U -> NR(FR1)
	 
	
	Yes
	
	
	

	
	NR-U - > E-UTRAN (FDD,TDD)
	 
	
	Yes
	
	
	

	
	E-UTRAN (FDD,TDD) -> NR-U
	 
	TS 36.133
	Yes
	 Ericsson
	 
	 

	RRC_INACTIVE, cell re-selection
	Not needed
	 
	5.1A
	Not needed



In this contribution we provide views on these new test cases.  
Discussion
Scenarios
The new test cases that were agreed covers following types of cell reselections:
· Reselection to inter-frequency NR case when subject to CCA on the target cell
· Reselection to inter-frequency NR case when subject to CCA on the source cell
· Reselection from NR cell subject to CCA to E-UTRAN


Test configurations
The test configurations depend on the type cell reselection the UE is performing, e.g. whether it is from NR-U to NR-U, NR-U to NR, NR-U to E-UTRAN etc. Configurations as follows were used in the test cases endorsed at previous meeting:
Table 2 Different types of test configurations
	Configuration type
	Description

	NR-U
	With CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NR
	Same as legacy

	E-UTRAN
	Same as legacy



Proposal #1: Following test configurations are proposed for cell reselections between NR-U and NR, and between NR-U and E-UTRAN:
Table 3 Test configurations for cell reselections between NR-U and NR
	Configuration
	Description of a cell with CCA
	Description of a cell without CCA

	1
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode



Table 4 Test configurations for cell reselections between NR-U to E-UTRAN
	Configuration
	Description of a cell with CCA
	Description of a cell without CCA

	1
	NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, TDD duplex mode

	2
	NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	LTE 10 MHz bandwidth, FDD duplex mode

	Note:	The UE is only required to be tested in one of the supported test configurations.



In addition, the cell which is subject to CCA shall contain LBT configuration that specifies the probability of LBT failure. The agreed test cases from previous meeting include following LBT configurations which also apply to the new test cases: 
· DL CCA model
· UL CCA model
· DBT Window Configuration
· DL CCA probability PCCA_DL
· UL CCA probability PCCA_UL

Moreover PDSCH reference measurement channel, RMSI CORESET and dedicated CORESET need to be defined differently. 
· Proposal #2: Cell specific test parameters should contain following new or modified parameters to account for the LBT impact:
· DL CCA model
· UL CCA model
· DBT Window Configuration
· DL CCA probability PCCA_DL
· UL CCA probability PCCA_UL
· New RMCs

Test requirements:
The overall cell reselection procedure from legacy NR was reused for NR-U with some modification to account for the CCA impact. The CCA aspect of the core requirements with respect to the legacy requirements are highlighted below.
· cell detection delay (e.g. Tdetect,NR_Intra_CCA) is extended by Mm to account for the CCA failures that could occur during the detection attempts
· Measurement periodicity (e.g. Tmeasure,NR_Intra_CCA) is extended by Mm to account for the CCA failures that could occur during the measurement attempts
· Evaluation period (e.g. Tevaluate,NR_Intra_CCA) is extended by Me to account for the CCA failures that could occur during the evaluation period

Parameters Md, Mm and Me are limited by their corresponding maximum values Md,max, Mm,max and Me,max respectively and are defined as follows:
· Mm,max = [16] for DRX cycle length = 0.32s; 
· Mm,max = [8] for DRX cycle length = 0.64s; 
· Mm,max = [4] for DRX cycle length = 1.28s; 
· Mm,max = [4] for DRX cycle length = 2.56s.

The relation between Mm,max, Me,max and Mm,max is as follows:
· Md,max=[4]*Mm,max, Me,max=[2]*Mm,max

The UE is required to restart the measurements when the number of CCA failures exceeds its maximum values. This is an important aspect of CCA that needs to be verified in the reselection test case.
· Proposal #3: Reselection test shall verify that maximum allowed CCA failures for Md, Mm and Me.
  
In addition, two measurement attempts are allowed for a cell which is already identified. Upon exceeding the two attempts the UE is required to trigger the cell detection process on any of the configured carriers. This particular requirement is difficult to verify in the reselection test case which is focused on a target cell on a particular carrier.
· Observation #1: Not possible to verify the requirement that UE shall trigger cell detection on all configured carriers after two unsuccessful measurement attempts. 

Another new aspect is related to the spacing between two measurements used in the filtering. For NR-U two measurements shall be spaced by at least Tmeasure,NR_Intra_CCA/2. This requirement is also difficult to verify using the cell reselection test, however the requirement can be implicitly verified since the measurement delay is verified. 
· Observation #2: Not possible to verify the requirement on minimum spacing between two measurements used in the filtering. 

Based on these proposals and observations we provide test case draft. Other aspects of the test may need to be updated depending on the outcome of discussion on configuration aspects and common settings for NR-U test cases.
Conclusions
In this contribution we discuss the cell reselection testing for NR-U and have made following proposal/observations:
· Observation #1: Not possible to verify the requirement that UE shall trigger cell detection on all configured carriers after two unsuccessful measurement attempts. 
· Observation #2: Not possible to verify the requirement on minimum spacing between two measurements used in the filtering.

· Proposal #1: Test configurations in Table 3 and Table 4 are proposed for cell reselections between NR-U and NR, and between NR-U and E-UTRAN.

· Proposal #2: Cell specific test parameters should contain following new or modified parameters to account for the LBT impact:
· DL CCA model
· UL CCA model
· DBT Window Configuration
· DL CCA probability PCCA_DL
· UL CCA probability PCCA_UL
· New RMCs

· Proposal #3: Reselection test shall verify that maximum allowed CCA failures for Md, Mm and Me.
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