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Introduction
In RAN4#103-e meeting, RAN4 agreed the TC list for Rel-17 power saving enhancements. However, for the test setup, there are still some open issues. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In this contribution, we provide our consideration of the test setting for test cases in Rel-17 power saving enhancements and give our proposals.
Discussion
In RAN4#103-e meeting, RAN4 agreed the TC list as below [1]:
	Issue 2-2-5: Principle for test case reduction
Agreement: RAN4 agreed to introduce below test cases:
· RLM SSB in FR1 EN-DC (TC1)
· BFD CSI-RS in FR2 NR-SA (TC16)
· BFD SSB in FR2 EN-DC (TC13)
· RLM SSB in FR2 EN-DC (TC5)
· RLM CSI-RS in FR1 NR-SA (TC4)


General
	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.


From the discussion of relaxed scenario, low mobility and good serving cell quality are both important scenarios. For the test cases, because we only define one test for each configuration, we prefer to test them in both low mobility and good serving cell quality criteria are configured. 
Proposal 1: Test cases are configured when both low mobility and good serving cell quality criteria are configured and fulfilled.
DRX period
In last meeting, DRX for all test cases are open. 
	__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.


In last meeting, we agree using 40ms and 80ms as DRX periods for test cases. In addition, the relaxation behavior in EN-DC and SA are quite similar. There is no need to test in each scenario. If adding all of them, the different DRX cycles can be chosen to test. Therefore, we prefer to use different DRX periods in TC1/TC4/TC5. For BFD, use different DRX period for TC13 and TC16. 
Proposal 2: For RLM DRX period, use 40ms for TC1, 80ms for TC4, 40ms for TC5. For BFD DRX period, use 40ms for TC13, 80ms for TC16. 
RLM test cases
For RLM, OOS RLM tests should be defined for TC1/TC5/TC4. The legacy RLM test cases are the good start point to refer to. 
Take an example:
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As shown in above figure, the UE shall stop transmitting uplink signal no later than time point C. 
In Rel-15 tests: D1 = TEvaluate_out + 40 ms
In Rel-17 relaxed RLM tests, D1 = TEvaluate_out_SSB_Relax (or TEvaluate_out_CSI-RS_Relax) + p*TIndication_interval + 40ms

N310
In last meeting, N310 is still open as below:
	__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


The test case can use N310 = 1, when UE exits power saving and sent OOS. 
Proposal 3:  Use N310 = 1 in test cases. 

SNR setting
In last meeting, SNR setting for RLM OOS tests are still open as below:
	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



For RLM testing, we prefer to use SNR1/SNR2/SNR3 as legacy RLM tests. But for the SNR values, they can be different. For SNR3 level, UE is assumed to send OOS indication at SNR3 level, SNR3 can still be Qout with margin. We prefer to use the same SNR1 and SNR3 as legacy RLM tests. For SNR2, it should be larger than Qin. Otherwise, it will quit RLM relaxation mode. Therefore, option 1 and option 3 are not proper. 
Proposal 4:  Use SNR2 = SNR1 in RLM tests. 
	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.  


Since N310 = 1 in proposal3, D1 = TEvaluate_out_SSB_Relax (or TEvaluate_out_CSI-RS_Relax) + p*TIndication_interval + 40ms. p = 0;
Proposal 5:  For RLM test, D1 = TEvaluate_out_SSB_Relax (or TEvaluate_out_CSI-RS_Relax) + p*TIndication_interval + 40ms. p=0.
BFD test cases
In last meeting, for good serving cell criterion test case setup, the offset of BFD is still open. 
	Issue 2-3-2: Test set up on good serving cell criterion
· For good serving cell criterion test case setup.
· For BFD, 
· Option 1: offset = 0 dB
· Option 2: offset = 4 dB


We prefer to use offset = 4dB as using the legacy SNR levels. 
Proposal 6: For BFD, use offset = 4dB for good serving cell criterion. 

	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.  


For T3 of BFD test, use p=0. T3 = Evaluate_BFD _Relax  + 40 ms
Proposal 7: Use p = 0 for BFD test, T3 = Evaluate_BFD _Relax  + 40 ms
Conclusion
In this contribution, we provide our consideration of the test setting for test cases in Rel-17 power saving enhancements and our proposals are:
Proposal 1: Test cases are configured when both low mobility and good serving cell quality criteria are configured and fulfilled.
Proposal 2: For RLM DRX period, use 40ms for TC1, 80ms for TC4, 40ms for TC5. For BFD DRX period, use 40ms for TC13, 80ms for TC16.
Proposal 3:  Use N310 = 1 in test cases. 
Proposal 4:  Use SNR2 = SNR1 in RLM tests.
Proposal 5:  For RLM test, D1 = TEvaluate_out_SSB_Relax (or TEvaluate_out_CSI-RS_Relax) + p*TIndication_interval + 40ms. p=0.
Proposal 6: For BFD, use offset = 4dB for good serving cell criterion.
Proposal 7: Use p = 0 for BFD test, T3 = Evaluate_BFD _Relax  + 40 ms.
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