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Introduction
In RAN4#98-e meeting, RAN4 agreed to include some new test cases on the NR-U test case list. Related to the discussion about which test cases to include, the following agreements were made:
	RAN4 agrees on the following:
· Test cases for the Rel-15 requirements for which the applicability was specified also for NR-U
· In general, NR-U feature is a new feature, so even if the same requirements apply for Rel-15 and NR-U, this shall not prevent RAN4 from specifying test cases for such requirements
· The need for such test cases shall be discussed on the case-by-case basis, similar to the new NR-U requirements
· Legacy test cases for NR-U UE (e.g., at least for UEs supporting NR-U SA but not NR SA)
· By default, all legacy test cases would be needed
· Observation 1: RAN4 already agreed to specify test cases for such UEs. 
· Observation 2: just reusing them directly is generally not possible due to at least some differences in the configuration
· RAN4 will further discuss:
· Compact way to introduce such test cases
· Applicability rules to avoid unnecessary multiple testing (e.g., UE capability should be taken into account)
· Whether/which of the legacy test cases may be not needed for NR-U UE
· Test cases for NR (without CCA) measurements in deployments with NR-U SpCell:
· Before defining such measurement procedure test cases, discuss and agree on the applicable requirements
· Before defining such measurement accuracy test cases, discuss and agree on the applicable requirements
· For test cases for cell reselection scenarios which are FFS in [1]:
· Option 1: define separate test cases for each such cell reselection scenario
· Option 2: define combined test cases:
· Use the same test case to verify cell reselection for E-UTRAN (FDD,TDD)->NR-U (agreed in RAN4#97-e) and NR-U -> E-UTRAN (FDD,TDD)
· Use the same test case to verify cell reselection for NR(FR1) -> NR-U and NR-U -> NR(FR1).
· Option 3: Do not define such test cases
· For test cases for HO scenarios which are FFS in [1]:
· Option 1: define separate test cases for each such HO scenario
· Option 2: define combined test cases:
· Use the same test case to verify HO for E-UTRAN (FDD,TDD)->NR-U (agreed in RAN4#97-e) and NR-U -> E-UTRAN (FDD,TDD)
· Use the same test case to verify HO for NR(FR1) -> NR-U and NR-U -> NR(FR1).
· Option 3: Do not define such test cases
· Test cases for SS-RSRQ/SS-SINR:
· Observation: the following related test cases have been already agreed in RAN4#97-e:
· intra-frequency SS-RSRQ/SS-SINR measurement requirements	
· E-UTRA-NR-U SS-RSRQ/SS-SINR measurement requirements
· E-UTRA-NR-U SS-RSRQ/SS-SINR measurement accuracy requirements
· Define test cases for:
· Intra-frequency measurement accuracy requirements
· Inter-frequency measurement procedure
· Inter-frequency measurement accuracy requirements



 
In this contribution we discuss how to introduce some of the newly added test cases for handover in TS 38.133.
Discussion 
Some of the test cases that were agreed to be introduced for NR-U are based on the same requirements with NR, and some of them have the same requirements with other already agreed NR-U test cases. Considering that the number of test cases to be introduced for NR-U will already be very large, our thinking has been that it would be good to try to avoid duplicating the test cases that share the same requirements, since the difference between such test cases would only be in the cell configuration for the cell that is different. 
In the following we have analysed the test cases that were agreed to be introduced for handover and concluded the need for changes compared to the already existing test cases. Although the analysis is only for handover test cases, we think that the same outcome of the analysis applies for most of the other test cases that share the same core requirements.
For handovers to/from NR-U cells the following test cases were agreed to be introduced:
	HO (delay and interruptions)
	NR-U-> NR-U
	intra-frequency, known
	6.1B
	Yes
	 Huawei
	 
	 

	
	
	intra-frequency, unknown
	
	Yes
	
	
	

	
	
	inter-frequency, unkown
	
	Yes
	
	
	

	
	
	Inter-frequency, known
	
	FFS
	
	
	

	
	NR(FR1) -> NR-U
	known
	6.1B
	Yes
	 
	 
	 

	
	
	unkown
	
	Yes
	
	
	

	
	NR-U -> NR(FR1)
	known
	 
	Yes
	 
	 
	 

	
	
	unknown
	6.1.1.2
	Yes
	
	
	

	
	NR-U - > E-UTRAN (FDD,TDD)
	 
	6.1.2.1
	Yes
	 
	 
	 

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



Test case for NR-U->NR-U handover was already introduced in TS 38.133 in the last meeting. We have provided a CR to introduce E-UTRAN (FDD,TDD) -> NR-U handover already in the last meeting, and an updated test case CR can be found in [5]. These two test cases are clearly based on new requirements, and they should and have therefore been added as new test cases.
For the remaining test cases, the situation is not as straight forward, and the following can be observed.
NR(FR1) -> NR-U handover: The core requirements are the same as for NR-U->NR-U handover. Only the cell configuration for Cell 1 (NR FR1 source cell) needs to be updated. 
NR-U -> NR(FR1) handover: The core requirements are the same as for NR(FR1)->NR(FR1) handover in section 6.1.1.2. The existing NR test cases are in A.6.3.1.1 (Intra-frequency handover from FR1 to FR1; known target cell), A.6.3.1.2 (Intra-frequency handover from FR1 to FR1; unknown target cell) and A.6.3.1.3 (Inter-frequency handover from FR1 to FR1; unknown target cell). The only difference to the existing NR test cases would be the cell configuration for Cell 1 (NR-U source cell).
NR-U - > E-UTRAN (FDD,TDD) handover: The existing NR test cases are in A.6.3.1.4 (SA NR - E-UTRAN handover) and A.6.3.1.5 (SA NR - E-UTRAN handover with unknown target cell), and the only difference to NR-U -> NR(FR1) handover test case would be the cell configuration for Cell 1 (NR-U source cell).
Our initial thinking was that it would be possible to introduce a general NR-U cell configuration that could just be used to replace NR cell configuration in the test cases that already exist. However, there are some cell specific parameters that depend on the time period of the test. Such parameters are shown in the table below:
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2
	T3

	Ês/Noc
	dB
	1, 2
	7
	7
	7

	Ês/IotNote6
	dB
	1, 2
	7
	7
	7

	RSRPNote6
	dBm/15kHz
	1, 2
	-91
	-91
	-91

	SCH_RPNote6
	dBm/15kHz
	1, 2
	-91
	-91
	-91

	IoNote6
	dBm/9MHz
	1, 2
	-62.43
	-62.43
	-62.43



We think that trying to make test time dependent parameters general in a separate cell configuration would be a very complicated task, so the approach of general cell configuration does not seem feasible. 
Some of the cell specific parameters for at least handover test cases depend on the time period in the test and making such parameters general may be difficult.
Because of this observation, we think that the simplest way to introduce test cases with shared core requirements is to just introduce the test cases newly in the spec i.e. using the traditional approach.
Introduce NR-U test cases that share core requirements with already existing NR or NR-U test cases as new test cases in their own sections with the required changes in the cell configuration.
We believe that the same analysis applies also for other than handover test cases, so Proposal 1 is general. We have used this approach in our companion CR in [5] and introduced the newly agreed handover test cases in their own separate sections.
Conclusion
In this contribution we have discussed the way to introduce NR-U test cases that share the same requirements with some of the already existing test cases. We have made the following observations and proposal:
1. NR(FR1) -> NR-U handover: The core requirements are the same as for NR-U->NR-U handover. Only the cell configuration for Cell 1 (NR FR1 source cell) needs to be updated. 
NR-U -> NR(FR1) handover: The core requirements are the same as for NR(FR1)->NR(FR1) handover in section 6.1.1.2. The existing NR test cases are in A.6.3.1.1 (Intra-frequency handover from FR1 to FR1; known target cell), A.6.3.1.2 (Intra-frequency handover from FR1 to FR1; unknown target cell) and A.6.3.1.3 (Inter-frequency handover from FR1 to FR1; unknown target cell). The only difference to the existing NR test cases would be the cell configuration for Cell 1 (NR-U source cell).
NR-U - > E-UTRAN (FDD,TDD) handover: The existing NR test cases are in A.6.3.1.4 (SA NR - E-UTRAN handover) and A.6.3.1.5 (SA NR - E-UTRAN handover with unknown target cell), and the only difference to NR-U -> NR(FR1) handover test case would be the cell configuration for Cell 1 (NR-U source cell).
Some of the cell specific parameters for at least handover test cases depend on the time period in the test and making such parameters general may be difficult.
Introduce NR-U test cases that share core requirements with already existing NR or NR-U test cases as new test cases in their own sections with the required changes in the cell configuration.
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