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Introduction
In RAN4 102e meeting, WF R4-2206909 [1] was approved, and the CR to TS 38.133 [2] was agreed. Based on these the core part of R17 RLM/BFD relaxation is completed. 
Some initial discussion on RLM/BFD test cases are captured in [3].
Based on above information, we provide our view on test case design for RLM/BFD relaxation.
Discussion
Discussion on test case list for R17 RLM/BFD relaxation
In current TS 38.133, about 8 to 9 test cases are specified for RLM in each FR, i.e. FR1 and FR2, respectively, and in each of EN-DC or NR-SA. For BFD, about 6 to 7 test cases have been specified for each FR and in each of EN-DC and NR-SA. Therefore, totally 34 cases for RLM and 26 cases for BFD. It is impossible to evaluate all of them when either RLM or BFD is relaxed. The key aspects for testing is to identify the different UE behaviour compare it to R17 and test it accordingly.
For RLM, it is obvious that the UE behaviour would be different from R15/R16 if relaxed requirements are applied. For in-sync cases, since it is captured in [2] that UE shall exit relaxation when o-o-s is identified, there will be no impact to in-sync performance. However, as discussed in last meeting, some companies my have concern whether the in-sync related UE behaviour are impacted if UE does not exit relaxation according to the spec. Since exiting from relaxation may also be new UE behaviour, we think it would be reasonable to test it. 
Observation 1  UE behaviour for entering RLM relaxation can be tested by out-of-sync test case, and UE behaviour for exiting RLM relaxation can be tested by in-sync test case.
In R15, o-o-s and i-s are different test cases while different T310 are configured and different UE behaviour on CQI reporting are assumed and tested. It would be difficult to merge them into 1 test case. 
Observation 2  Out-of-sync and In-sync are tested in different test cases in R15, and it is difficult to merge out-of-sync test and In-sync test into one case
However, in R15 the RLM test cases are specified for both NR-SA and EN-DC. We think the UE behaviour for entering and exiting relaxation would be the same no matter it is done in PCell or PSCell. Therefore, if both out-of-sync and in-sync are tested, it is proposed to test relaxed requirements for SSB-based OOS and CSI-RS based IS in EN-DC, and CSI-RS-based OOS and SSB-based IS in NR-SA.
Proposal 1  If both out-of-sync and in-sync need to be tested, it is proposed to test relaxed RLM requirements for SSB-based OOS and CSI-RS-based IS in EN-DC, and CSI-RS-based OOS and SSB-based IS in NR-SA.
On the other hand, for beam failure detection, it is quite difficult to check UE exiting relaxation, since CBD is totally different from BFD and is already merged into one case. For PCell or PSCell, BFD needs to be tested with CBD jointly. For SCell, although test cases were introduced in R16, the PUCCH based recovery request is not tested. Therefore, the same UE behaviour is assumed for BFR on SCell. There is no need to test SCell BFR related BFD relaxation.
Proposal 2  For BFD relaxation, UE exiting relaxation is not tested, and SCell BFD relaxation is not tested.
Regarding the DRX cycle, firstly non-DRX mode does not need to be tested since there is no relaxation. For DRX > 80ms，there is also no need to test it. For DRX = 80ms, even though the relaxation factor can be different from DRX = 40ms case, the UE behaviour would be quite similar as DRX = 40ms case. Since the power saving gain for RLM relaxation would be less, we prefer not to test the DRX = 80ms case.
Proposal 3  Only DRX = 40ms is tested in the test case design for both FR1 and FR2.
Based on above discussion, we provide our comments to the test case list as follows.
For RLM,
	Case
	 
	Test case
	Section
	Comment（Need or not）

	 FR1 SSB
 
	EN-DC
	TC1: Radio Link Monitoring Out-of-sync Test for FR1 PSCell configured with SSB-based RLM RS in DRX=TBDms
	A.4.5.1.X
	 Vivo: 
Based on proposal 1, TC2 and TC3 can be removed.
TBDms can be 40ms


	
	EN-DC
	TC2 Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX= TBDms
Note: Related to Issue 3-1
	A.4.5.1.X
	

	
	NR-SA
	TC3 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX=TBDms
	A.6.5.1.X
	

	
	NR-SA
	TC4 Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX= TBDms
Note: Related to Issue 3-1
	A.6.5.1.X
	

	 FR1 CSI-RS
 
 
	EN-DC
	TC5 Radio Link Monitoring Out-of-sync Test for FR1 PSCell configured with CSI-RS-based RLM in DRX= TBDms
	A.4.5.1.X
	 Vivo: 
Based on proposal 1, TC5 and TC8 can be removed.
TBDms can be 40ms



	
	EN-DC
	TC6 Radio Link Monitoring In-sync Test for FR1 PSCell configured with CSI-RS-based RLM in DRX= TBDms
Note: Related to Issue 3-1
	A.4.5.1.X
	

	
	NR-SA
	TC7 Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX= TBDms
	A.6.5.1.X
	

	
	NR-SA
	TC8 Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX= TBDms
Note: Related to Issue 3-1
	A.6.5.1.X
	

	FR2 SSB
 
	EN-DC
	TC9 Radio Link Monitoring Out-of-sync Test for FR2 PSCell configured with SSB-based RLM RS in DRX= TBDms
	A.5.5.1.X
	 Vivo: 
Based on proposal 1, TC10 and TC11 can be removed.
FR1-FR2 joint testing testability may have impact on EN-DC cases 
TBDms can be 40ms


	
	EN-DC
	TC10 Radio Link Monitoring In-sync Test for FR2 PSCell configured with SSB-based RLM RS in DRX= TBDms
Note: Related to Issue 3-1
	A.5.5.1.X
	

	
	NR-SA
	TC11 Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX= TBDms
	A.7.5.1.X
	

	
	NR-SA
	TC12 Radio Link Monitoring In-sync Test for FR2 PCell configured with SSB-based RLM RS in DRX= TBDms
Note: Related to Issue 3-1
	A.7.5.1.X
	

	FR2 CSI-RS
 
 
	EN-DC
	TC13 Radio Link Monitoring Out-of-sync Test for FR2 PSCell configured with CSI-RS-based RLM in DRX= TBDms
	A.5.5.1.X
	  Vivo: 
Based on proposal 1, TC13 and TC16 can be removed.
FR1-FR2 joint testing testability may have impact on EN-DC cases
TBDms can be 40ms



	
	EN-DC
	TC14 Radio Link Monitoring In-sync Test for FR2 PSCell configured with CSI-RS-based RLM in DRX= TBDms
Note: Related to Issue 3-1
	A.5.5.1.X
	

	
	NR-SA
	TC15 Radio Link Monitoring Out-of-sync Test for FR2 PCell configured with CSI-RS-based RLM in DRX= TBDms
	A.7.5.1.X
	

	
	NR-SA
	TC16 Radio Link Monitoring In-sync Test for FR2 PCell configured with CSI-RS-based RLM in DRX= TBDms
Note: Related to Issue 3-1
	A.7.5.1.X
	



For BFD,
	Case
	 
	Test case
	 
	Comment（Need or not）

	FR1 SSB
 
	EN-DC
	Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with SSB-based BFD and LR in DRX= TBDms
	A.4.5.5.X
	 TBDms can be 40ms


	
	NR-SA
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRX= TBDms
	A.6.5.5.X
	

	FR1 CSI-RS
	EN-DC
	Beam Failure Detection and Link Recovery Test for FR1 PSCell configured with CSI-RS-based BFD and LR in DRX= TBDms
	A.4.5.5.X
	 TBDms can be 40ms


	
	NR-SA
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in DRX= TBDms
	A.6.5.5.X
	

	 FR2 SSB
	EN-DC
	Beam Failure Detection and Link Recovery Test for FR2 PSCell configured with SSB-based BFD and LR in DRX= TBDms
	A.5.5.5.X
	TBDms can be 40ms


	
	NR-SA
	Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in DRX= TBDms
	A.7.5.5.X
	

	FR2 CSI-RS
	EN-DC
	Beam Failure Detection and Link Recovery Test for FR2 PSCell configured with CSI-RS-based BFD and LR in DRX= TBDms
	A.5.5.5.X
	TBDms can be 40ms


	
	NR-SA
	Beam Failure Detection and Link Recovery Test for FR2 PCell configured with CSI-RS-based BFD and LR in DRX= TBDms
	A.7.5.5.X
	



Discussion on test case design for R17 RLM/BFD relaxation
As discussed in last meeting, for BFD tests and OOS tests the duration where UE starts to stop CQI reporting or triggers BFR should be extended. For IS tests, the T3 should be slightly extended to ensure out-of-sync is triggered and T310 has started.
Proposal 4  The duration for OOS or BF triggering should be extended in new test cases compared to legacy RLM and BFD test cases. 
Regarding criteria configuration, it is OK to configure both low mobility criteria and cell quality criteria. UE may evaluate both low mobility criteria and cell quality criteria in the test cases. However, if low mobility criteria is configured, it is proposed to specify some time interval for UE to evaluate low mobility criteria and entering low mobility state after the criteria is fulfilled for some duration.
Proposal 5  Both low mobility criteria and cell quality criteria are configured in the tests, while some time interval is given in the test so as to allow UE to check and then enter low mobility state.

Conclusion
Based on above analysis, we have following observations and proposals.
Observation 1  UE behaviour for entering RLM relaxation can be tested by out-of-sync test case, and UE behaviour for exiting RLM relaxation can be tested by in-sync test case.
Observation 2  Out-of-sync and In-sync are tested in different test cases in R15, and it is difficult to merge out-of-sync test and In-sync test into one case
Proposal 1  If both out-of-sync and in-sync need to be tested, it is proposed to test relaxed RLM requirements for SSB-based OOS and CSI-RS-based IS in EN-DC, and CSI-RS-based OOS and SSB-based IS in NR-SA.
Proposal 2  For BFD relaxation, UE exiting relaxation is not tested, and SCell BFD relaxation is not tested.
Proposal 3  Only DRX = 40ms is tested in the test case design for both FR1 and FR2.
Proposal 4  The duration for OOS or BF triggering should be extended in new test cases compared to legacy RLM and BFD test cases. 
Proposal 5  Both low mobility criteria and cell quality criteria are configured in the tests, while some time interval is given in the test so as to allow UE to check and then enter low mobility state.
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