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Introduction
In R17, the RLM/BFD measurement relaxation requirements have been introduced into TS38.133. The corresponding test cases need to be defined to verify the relaxed RLM/BFD measurement requirements. In this contribution, we will provide the discussion on how to define RLM/BFD relaxation tests.
Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]General test configuration
In R17, good serving cell quality criterion and low mobility criterion are used for RLM/BFD relaxation evaluation. Whether and how to configure good serving cell quality criterion and low mobility criterion shall be studied. In RAN4, it has been agreed that good serving cell quality criterion is mandatory for RLM/BFD relaxation and low mobility criterion is optional for RLM/BFD relaxation. In last RAN4 e-meeting, it was proposed to design all test cases when both good serving cell quality criterion and low mobility criterion are configured and fulfil. However, there will be three cases when UE needs to fall back to legacy RLM/BFD measurements.
· Case 1: only good serving cell quality criterion is not satisfied.
· Case 2: only low mobility criterion is not satisfied.
· Case 3: both good serving cell quality criterion and low mobility criterion are not satisfied.
For case 3, the evaluations of both criteria need to be verified. Good serving cell quality criterion is evaluated based on L1 measurements and low mobility criterion is evaluated based on L3 measurements. The change of both L1 measurement and L3 measurement needs to be designed in the test, which could lead to a complicated test setup. For case 1 and case 2, only the evaluation of one criterion is verified. The change of L1 measurement or L3 measurement can be designed in the test. Good serving cell quality criterion could be more important for RLM/BFD relaxation evaluation since it is mandatory configured. So, we suggest only to verify the evaluation of good serving cell quality criterion in the test and L3 measurements do not change during the whole test. Since there is no change on L3 measurements, whether to configure low mobility criterion will not impact the evaluation on good serving cell quality criterion. Hence, we suggest to design the test cases when only good serving cell quality criterion is configured and fulfils.
Proposal 1: For RLM/BFD relaxation test, it is suggested to design all test cases when only good serving cell quality criterion is configured and fulfils.
For DRX configuration, how to configure DRX period for FR1 and FR2 test cases was discussed, and two options are considered.
	· Option 1: Different DRX period can be configured for FR1 and FR2 test cases.
· The example DRX values can be 40ms and 80ms.
· Option 2: DRX period are the same for FR1 and FR2 test cases.
· DRX period is 40 ms. 


For existing reference DRX configuration, there is no configuration for DRX cycle =80ms. 40 DRX cycle is used for all the current RLM and BFD tests cases in DRX mode. We suggest to configure same DRX periods for FR1 and FR2 test cases, where 40ms can be used for both FR1 and FR2. 
Proposal 2: For RLM/BFD relaxation test, it is suggested to configure same DRX period for FR1 and FR2 test cases, where 40ms DRX period is used for both FR1 and FR2.

RLM relaxation test configuration
For RLM relaxation, the existing test procedure of RLM out-of-sync can be used as baseline. The test consists of three consecutive time periods, with time duration of T1, T2 and T3, respectively. The threshold used for good serving cell quality criterion is defined as (Qin + XdB). The SINR values for each time period can be shown as Figure 1, where
· During T1, the value of SINR1 is higher than the threshold (Qin + XdB). UE is allowed to relax RLM/BFD measurements.
· During T2, the value of SINR2 is lower than the threshold (Qin + XdB) but higher than the threshold Qout. The UE needs to fall back to legacy RLM measurements.
· During T3, the value of SINR3 is lower than the threshold Qout. UE sends the out-of-sync indication based on legacy RLM evaluation period.
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Figure 1: SNR variation for RLM relaxation testing
The value of X can be set as 0dB, then the values of SINR1/SINR4/SINR3 in legacy RLM in-sync test can be used as SINR1/SINR2/SINR3 in relax RLM out-of-sync test. The values of SINR1-SINR3 for relax RLM out-of-sync test can be summarized in Table 1.
Table 1: SINR1- SINR3 setup for RLM relaxation testing
	Test
	SINR value of RLM-RS

	
	SINR1
	SINR2
	SINR3

	Relax RLM out-of-sync
	FR1
	1dB
	-4.5dB
	-15dB

	
	FR2
	2dB
	-4.5dB
	-15dB


Proposal 3: For RLM relaxation testing, the SINR values used for RLM out-of-sync tests is suggested as Table 1, where the value of X is set as 0dB.
For RLM in-sync tests, two additional time period are introduced after out-of-sync is detected. However, UE is not allowed to apply relaxed RLM requirements when UE sends out-of-sync indication. So, UE needs to perform in-sync evaluation based on legacy RLM requirements after UE has send out-of-sync indication. For RLM relaxation, only out-of-sync evaluation period is defined and no relaxation on in-sync .There is no need to define RLM in-sync test cases for RLM relaxation.
Proposal 4: For RLM relaxation testing, we suggest not to define RLM in-sync test cases since there is no relaxed evaluation period requirements for in-sync.
BFD relaxation test configuration
For BFD relaxation, the existing test procedure of BFD and link recovery out-of-sync can be used as baseline. The test consists of four consecutive time periods, with time duration of T1, T2 and T3, respectively. The threshold used for good serving cell quality criterion is defined as (Qin + XdB). The SINR values for each time period can be shown as Figure 2, where
· During T1, the value of SINR1 is higher than the threshold (Qin + XdB). UE is allowed to relax BFD measurements.
· During T2, the value of SINR2 is lower than the threshold (Qin + XdB) but higher than the threshold Qout_LR. The UE needs to fall back to legacy BFD measurements.
· During T3, the value of SINR3 is lower than the threshold Qout_LR. UE sends the out-of-sync indication based on legacy BFD evaluation period.
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Figure 2: SINR variation for BFD relaxation testing
The value of X can be set as 4dB, then the values of SINR1/SINR2/SINR3 in BFD relaxation test can be derived from SINR1/SINR2/SINR3 in RLM relaxation test by increasing 4dB. The values of SINR1-SINR3 for relax BFD and link recovery test can be summarized in Table 2.
Table 2: SINR1- SINR3 setup for BFD relaxation testing
	Test
	SINR value of RLM-RS

	
	SINR1
	SINR2
	SINR3

	Relax BFD testing
	FR1
	5dB
	-0.5dB
	-12dB

	
	FR2
	6dB
	-0.5dB
	-12dB


Proposal 5: For BFD relaxation testing, the SINR values used for BFD and link recovery tests is suggested as Table 2, where the value of X is set as 4dB.

Conclusions
This contribution provides the discussion on test setup for RLM/BFD relaxation. The followings are provided:
[bookmark: OLE_LINK168][bookmark: OLE_LINK176]Proposal 1: For RLM/BFD relaxation test, it is suggested to design all test cases when only good serving cell quality criterion is configured and fulfils.
Proposal 2: For RLM/BFD relaxation test, it is suggested to configure same DRX period for FR1 and FR2 test cases, where 40ms DRX period is used for both FR1 and FR2.
Proposal 3: For RLM relaxation testing, the SINR values used for RLM out-of-sync tests is suggested as Table 1, where the value of X is set as 0dB.
Table 1: SINR1- SINR3 setup for RLM relaxation testing
	Test
	SINR value of RLM-RS

	
	SINR1
	SINR2
	SINR3

	Relax RLM testing
	FR1
	1dB
	-4.5dB
	-15dB

	
	FR2
	2dB
	-4.5dB
	-15dB


Proposal 4: For RLM relaxation testing, we suggest not to define RLM in-sync test cases since there is no relaxed evaluation period requirements for in-sync.
Proposal 5: For BFD relaxation testing, the SINR values used for BFD and link recovery tests is suggested as Table 2, where the value of X is set as 4dB.
Table 2: SINR1- SINR3 setup for BFD relaxation testing
	Test
	SINR value of RLM-RS

	
	SINR1
	SINR2
	SINR3

	Relax BFD testing
	FR1
	5dB
	-0.5dB
	-12dB

	
	FR2
	6dB
	-0.5dB
	-12dB
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