[bookmark: OLE_LINK103][bookmark: OLE_LINK104]3GPPRAN4#104e                	R4-2213463
Electronic Meeting, 15th – 26th Aug., 2022 
Agenda item:		9.12.2
Source:	MediaTek Inc. 
Title:	Discussion on Rel-17 RLM/BFD measurement relaxation test cases
Document for:		Discussion 
[bookmark: _Ref47278890]1	Introduction 
[bookmark: _Ref32352040][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In RAN4 #98e meeting [1], the agreed work plan for #104 meeting is listed as follows:
	· 3GPP RAN4 #104 meeting 
· Finalization on test cases design.
· Agree CR(s) on test cases in TS38.133 



The testing purpose for relaxed RLM measurement is to verify whether UE follows the specified entering/exiting rules and corresponding measurement requirement. RAN4 already agreed some basic principles to facilitate the testing procedure of connected mode power saving. In this paper, we discuss the remaining issues.
2	Test for RLM measurement relaxation 
Open issues for the test cases design [2] are listed as follows: 
	Issue 2-2-1: Test case for exiting criteria
· Proposal 1 (revised): Define at least some of OOS TCs (for example RLM) to validate correct UE behavior when the UE needs to exit from the relaxation mode.
· FFS configure N310 = 2 to validate
Issue 2-2-4: DRX period setting
· DRX periods of 40ms and 80ms are distributed in respective test cases, e,g. different values for FR1/FR2, EN-DC/SA, SSB/CSI-RS. 
· The following proposals for the values of DRX cycle length will be discussed in R4#104-e:
· Proposal 1: 40ms for TC1, 80ms for TC4, 40ms for TC5, 40ms for TC13, 40ms for TC16
· Other proposals are not precluded.
Issue 2-3-1: Test set up on relaxation criterion
· Option 1: only good serving cell quality criterion is configured 
· Option 2: both low mobility criterion and good serving cell quality criterion are configured 
· Option 4 (new): Test cases need to be for both combinations.

[bookmark: _Hlk111024670]Issue 2-3-2: Test set up on good serving cell criterion
· For good serving cell criterion test case setup.
· For RLM, offset = 0dB.
· For BFD, 
· Option 1: offset = 0 dB
· Option 2: offset = 4 dB
Issue 2-4-2: RLM OOS test setting – D1
FFS
· D1= TEvaluate_out_Relax  + p*TIndication_interval + 40 ms (the legacy margin)
· where TEvaluate_out_Relax is  TEvaluate_out_SSB_Relax or TEvaluate_out_CSI-RS_Relax
· FFS the value of p
· Option 1: p = 1 (N310=2)
· Option 2: p = 0
· Other values of p are not precluded.  
Issue 2-4-4: RLM OOS test – SNR setting
· Reuse the SNR variation setting configurations in legacy RLM out-of-sync tests for RLM measurement relaxation test cases. 
· For SNR values,
	Test
	SNR value of RLM-RS#1

	
	SNR1
	SNR2
	SNR3

	Relax RLM testing
	FR1
	1dB
	Y11 dB
	-15dB

	
	FR2
	2dB
	Y12 dB
	-15dB



· where Y11/Y12 dB (SNR2) are FFS 
· Option 1: -4.5 dB
· Option 2: set SNR2 as SNR1 
· Option 3: reuse the legacy values. (i.e., -7dB in FR1, -6dB in FR2)
· whether to configure RLM-RS#2 is FFS
Issue 2-4-5A: BFD test setting – whether to include link recovery 
· Proposal 1: No need to include link recovery. For BFD relaxation testcase design, only need to consider 3 time during, i.e. T1, T2, T3 where T3 is extended. 
· Proposal 2: to include link recovery. 

Issue 2-4-5B: BFD test setting –T3
FFS
· T3= Evaluate_BFD _Relax  + p* TIndication_interval_BFD + 40 ms (the legacy margin)
· where Evaluate_BFD _Relax is  Evaluate_BFD_SSB_Relax or Evaluate_BFD_CSI-RS_Relax
· FFS the value of p
· Option 1: p = 0 (beamFailureInstanceMaxCount = n1) 
· Other values of p are not precluded.  

Issue 2-4-6: BFD test – SNR setting
· For SNR values,
	Test
	SNR value of BFD-RS#1

	
	SNR1
	SNR2
	SNR3

	Relax BFD testing
	FR1
	5dB
	Y21 dB
	-12dB

	
	FR2
	6dB
	Y22 dB
	-12dB



· where Y21/Y22 dB (SNR2) are FFS 
· Option 1: -0.5 dB
· Option 2: set SNR2 as SNR1 
· Option 3: reuse the legacy values. (i.e., -3dB in FR1, -2dB in FR2)
· whether to configure BFD-RS#2 is FFS
 



For issues issue 2-2-1, we agree proposal 1 and we suggest to set N310=2 such that we can verify the UE behaviour with non-relaxed indication period during T3.
[bookmark: _Ref111027140]Proposal 1: Set N310=2 such that we can verify the UE behaviour with non-relaxed indication period during T3

Issue 2-2-4, we agree the DRX cycle setting in proposal 1
[bookmark: _Ref111027142]Proposal 2: DRX cycle settings for RLM/BFD relaxation test case are 40ms for TC1, 80ms for TC4, 40ms for TC5, 40ms for TC13, 40ms for TC16

Issue 2-3-1, we support option 4 and suggest that
[bookmark: _Ref111027143]Proposal 3: For TC1, both low mobility criterion and good serving cell quality criterion are configured. For other TCs, only good serving cell quality criterion is configured

Issue 2-3-2, for the sake of wide test case coverage, we suggest 
[bookmark: _Ref111027145]Proposal 4: For good serving cell criterion test case set up, offset of RLM is 0 dB and offset of BFD is 4 dB

For issue 2-4-2 and 2-4-5A, the setting depends on the conclusion of issue 2-2-1, based on similar reason, we suggest to set p=1 for both cases.
[bookmark: _Ref111027146]Proposal 5: For both RLM and BFD test settings, p should be set as 1 such that UE behaviour with non-relaxed indication period during T3 can be verified

As shown in Figure 1, testing purpose during T2 is to test whether UE will transmit uplink signal at least in all uplink slots configured for CSI transmission according to the configured periodic CSI reporting. The relaxation criteria should still be fulfilled during T2 such that we know how many samples are used to evaluate the average SINR during T3. Therefore, for issue 2-4-4 and 2-4-6, we prefer to set SNR2 = SNR1 so that criteria can still be fulfilled during T2
[bookmark: _Ref111027151]Proposal 6: For both RLM and BFD test settings, set SNR2 = SNR1 so that relaxation criteria can still be fulfilled during T2

For issue 2-4-5A, we support proposal 1
[bookmark: _Ref111027157]Proposal 7: For BFD relaxation testcase design, only need to consider 3 time during, i.e. T1, T2, T3 where T3 is extended


[image: ]
[bookmark: _Ref101708611]Figure 1: SNR variation for out-of-sync testing

We provide corresponding CR on TC1 based on above principles [3].
3	Summary
In this contribution, we have following proposals:

Proposal 1: Set N310=2 such that we can verify the UE behaviour with non-relaxed indication period during T3
Proposal 2: DRX cycle settings for RLM/BFD relaxation test case are 40ms for TC1, 80ms for TC4, 40ms for TC5, 40ms for TC13, 40ms for TC16
Proposal 3: For TC1, both low mobility criterion and good serving cell quality criterion are configured. For other TCs, only good serving cell quality criterion is configured
Proposal 4: For good serving cell criterion test case set up, offset of RLM is 0 dB and offset of BFD is 4 dB
Proposal 5: For both RLM and BFD test settings, p should be set as 1 such that UE behaviour with non-relaxed indication period during T3 can be verified
Proposal 6: For both RLM and BFD test settings, set SNR2 = SNR1 so that relaxation criteria can still be fulfilled during T2
Proposal 7: For BFD relaxation testcase design, only need to consider 3 time during, i.e. T1, T2, T3 where T3 is extended
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