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Introduction
In RAN4 103e meeting, the WF on RLM/BFD relaxation for UE Power Saving enhancements [1] is agreed. 
Based on all above information, we provide our views on the remaining issues in test case design for R17 RLM BFD relaxation for UE power saving.
Discussion
Issue 1  How to test exiting criteria
In last meeting, the following is discussed. 
__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 2-4-2: 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.  


As discussed and captured in the TS 38.133, UE should be able to exit from relaxation at least when the cell quality is below Qout. Therefore, setting N310 = 2 is a good approach to test the UE fall back behaviour. UE is only allowed to relax the allowed period in the first OOS reporting to higher layer. By setting N310=2, the overall relaxed period can be tested.
Proposal 1  Configure N310 = 2 to validate whether UE is able to fall back to normal mode when it has send out-of-sync to higher layers.
When N310 is set to 2, the overall allowed delay should count one more L1 indication period, i.e. 60 ms when DRX is configured as 40ms, so as to evaluate whether L1 of the UE report the 2nd o-o-s to higher layer in time. Note that only T310 expiry can be tested, which is the test methodology since R15. Therefore, the overall delay should be 
D1= TEvaluate_out_Relax  + p*TIndication_interval + 40 ms (the legacy margin)
while p = 1 (when N310 = 2)
Proposal 2  For testing RLM relaxation, the allowed overall delay, i.e. D1, is set as
D1= TEvaluate_out_Relax  + p*TIndication_interval + 40 ms (the legacy margin)
while p = 1 (when N310 = 2)

Issue 2  Whether/How to test low mobility criteria
In last meeting, the following is discussed. 
__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.
Issue 2-4-3: RLM OOS test setting – T1
· T1 is extended by 5s


As already agreed in Issue 2-4-3 that T1 will be extended by 5s, it is enough for testing low mobility criteria. Therefore, we are OK to option 4 in issue 2-3-1.
Proposal 3  Good serving cell criterion is always configured in testing, while low mobility criteria is configured, i.e. tested, in some of the test cases.

Issue 3  Test setting details for RLM
In last meeting, the following is discussed. 
__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 2-4-4: 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,
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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


For DRX period setting, it is reasonable to test 80ms DRX for FR1 CSI-RS based RLM testing, since normally CSI-RS based RLM would require higher power consumption of the UE due to wider band width, and larger DRX cycle is reuqired. Therefore, we are OK to proposal 1.
Proposal 4  Test 80ms DRX in combination with FR1 CSI-RS based RLM testing.
Regarding the SNR value used in RLM testing, in our understanding this will not have impact on UE entering/exiting relaxation, and legacy values can be reused. 
Regarding the RLM-RS #2, since it is not tested in legacy test cases, we prefer not to test this case either. Verifying the UE behaviour for the one RLM-RS case would already be enough.
Proposal 5  For Y11/Y12 settings in RLM testing, we prefer to reuse the legacy values.
Proposal 6  Prefer not to test the case when multiple RLM-RSs are configured.

Issue 4  How to perform BFD testing
In last meeting, the following is discussed. 
_ 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 2-4-5A: 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,
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· 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


Firstly, in legacy link recovery testing, actually the end point is when UE successfully find out the candidate beam for recovery. When BFD counter start to count, UE will not send anything to gNB, and the UE behaviour of sending other uplink signal/channel is not changed. Note that UE is not required to stop uplink transmission when beam failure is triggered, according to RAN1/2 specs. Therefore, it seems not feasible to only test beam failure.
Proposal 7  For testing UE behaviour on the relaxation of BFD, the link recovery procedure is included.
For BFD testing, the same methodology of calculating T3 as RLM testing can be reused, while beam failure counter can be set to 2, so as to validate the UE fall back behaviour.
Proposal 8  For testing BFD relaxation, the allowed overall delay, i.e. D1, is set as
D1= TEvaluate_BFD_Relax  + p*TIndication_interval_BFD + 40 ms (the legacy margin)
while p = 1 (when beamFailureInstanceMaxCount = n2)
Regarding the threshold offset configuration for beam failure detection, in legacy the SNR in T1 is 5dB. Therefore, we think setting threshold as 4dB would be better, since it allows enough room for testing the entering/exiting behaviour, similar to the RLM test cases.
Regarding the SNR value used in BFD testing, in our understanding this will not have impact on UE entering/exiting relaxation, and legacy values can be reused. 
Proposal 9  For testing BFD relaxation, the entering threshold is configured as 4dB.
Proposal 10  For Y21/Y22 settings in BFD testing, we prefer to reuse the legacy values.

Conclusion
Based on above analysis, we have following observations and proposals.
Proposal 1  Configure N310 = 2 to validate whether UE is able to fall back to normal mode when it has send out-of-sync to higher layers.
Proposal 2  For testing RLM relaxation, the allowed overall delay, i.e. D1, is set as
D1= TEvaluate_out_Relax  + p*TIndication_interval + 40 ms (the legacy margin)
while p = 1 (when N310 = 2)
Proposal 3  Good serving cell criterion is always configured in testing, while low mobility criteria is configured, i.e. tested, in some of the test cases.
Proposal 4  Test 80ms DRX in combination with FR1 CSI-RS based RLM testing.
Proposal 5  For Y11/Y12 settings in RLM testing, we prefer to reuse the legacy values.
Proposal 6  Prefer not to test the case when multiple RLM-RSs are configured.
Proposal 7  For testing UE behaviour on the relaxation of BFD, the link recovery procedure is included.
Proposal 8  For testing BFD relaxation, the allowed overall delay, i.e. D1, is set as
D1= TEvaluate_BFD_Relax  + p*TIndication_interval_BFD + 40 ms (the legacy margin)
while p = 1 (when beamFailureInstanceMaxCount = n2)
Proposal 9  For testing BFD relaxation, the entering threshold is configured as 4dB.
Proposal 10  For Y21/Y22 settings in BFD testing, we prefer to reuse the legacy values.
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