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Introduction
The BFD and link recovery tests have been introduced into TS 38.133 for both FR1 and FR2. In this contribution, we will provide further discussion on the test setup for BFD and link recovery tests.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]The current test parameters for BFD and link recovery are based on the test methodology for RLM. The test consists of five successive time periods from T1 to T5, and the SNR variation for BFD and link recovery test can be shown as Figure 1.


Figure 1: SNR variation for BFD and link recovery testing
The SNR test setup for BFD and link recovery test can be summarized as Table 1.
Table 1: SNR test setup for BFD and link recovery testing
	Parameters
	Time period

	
	T1
	T2
	T3
	T4
	T5

	SNR level of BFD-RS q0
	SNR1
	SNR2
	SNR3
	SNR3
	SNR3

	SNR level of CBD-RS q1
	SNR3
	SNR3
	SNR3
	SNR4
	SNR5


In current BFD and link recovery tests, the values of SNR1~SNR5 are set as same as that for RLM tests. The values of SNR1~SNR5 for RLM tests are derived based on the following thresholds and margins which are agreed in [1].
· Define Qout level for 2Rx as -10dB, for 4Rx as -13dB;
· Define Qin level for 2Rx as -1.5dB.
· In the SSB based RLM test cases:
· Define SNR margins as 3dB, 5dB, 3dB and 2.5dB for SNR2, 3, 4, 5 respectively.
· In the CSI RS based RLM test cases:
· Reuse the SSB based RLM margins
· Define SNR margins as 3dB, 5dB, 3dB and 2.5dB for SNR2, 3, 4, 5 respectively.
However, the thresholds Qout_LR and Qin_LR used for BFD and link recovery tests are different with the thresholds Qout and Qin used for RLM tests. Hence, the values of SNR1~SNR5 for RLM tests cannot be reused for BFD and link recovery tests.
During time periods T1, T2 and T3, the beam failure detection procedure will be testing. The UE shall perform beam quality measurements on BFD-RS resource(s) in q0 for beam failure detection. The values of SNR1~SNR3 shall be derived from the threshold Qout_LR. According to the RLM and BFD requirements, it can be observed that the Qout_LR level for BFD shall be 4dB higher than the Qout level for RLM. Based on the agreements in [1], the Qout level for RLM is defined as -10dB. Then, the Qout_LR level for BFD can be defined -6dB. Considering to reuse the margin1~margin3 of RLM test, the values of SNR1~SNR3 for BFD can be defined as [5dB, -3dB, -11dB], with 4dB higher than the values of SNR1~SNR3 for RLM tests.
Proposal 1: For BFD and link recovery tests, the Qout_LR level for BFD can be defined -6dB.
Proposal 2: For BFD and link recovery tests, the values of SNR1~SNR3 can be defined as [5dB, -3dB, -11dB], with 4dB higher than the values of SNR1~SNR3 for RLM tests.
During time periods T4 and T5, the beam failure recovery procedure will be testing. The UE shall perform L1-RSRP measurements on CBD-RS resource(s) in q1 for beam recovery. In T4, the L1-RSRP results measured on CBD-RS resource shall be lower than the threshold Qin_LR, and UE shall not initiate content-free random access. In T4, the L1-RSRP results measured on CBD-RS resource shall be higher than the threshold Qin_LR, and UE shall transmit preamble on a beam associated with the candidate beam set q1. In TS 38.133, the L1-RSRP evaluation requirements for CBD are defined under the conditions with CBD-RS SINR≥-3dB. So, the values of SNR4 and SNR5 shall meet the side conditions for CBD. The value of SNR4 can be defined as -3dB.
The margins used for SNR4 and SNR5 depend on the L1-RSRP measurement accuracy. Currently, the L1-RSRP measurement accuracy requirements are defined for beam reporting under the same side conditions for CBD, which can be reused for deriving the margins used for SNR4 and SNR5. In [2], the methodology of defining L1-RSRP accuracy requirements was approved. In FR1, the L1-RSRP absolute accuracy is defined as 5dB with considering 2.5dB RF margin. In FR2, the L1-RSRP absolute accuracy is defined as 6.5dB with considering 4dB RF margin. The margin for SNR4 can be defined as 5dB and 6.5dB for FR1 and FR2 respectively. Even if UE can have better L1-RSRP accuracy at higher SINR, the same RF margin shall be considered. Then, it is suggested to define SNR5 margin as 3.5dB and 5dB for FR1 and FR2 respectively.
Based on the above analysis, the followings are provided.
Observation 1: For BFD and link recovery tests, the values of SNR4 and SNR5 shall meet the side conditions defined in section B.2.4, i.e. Ês/Iot≥-3dB.
Proposal 3: For BFD and link recovery tests in FR1, the margins for SNR4 and SNR5 can be defined as 5dB and 3.5dB respectively.
Proposal 4: For BFD and link recovery tests in FR1, the values of SNR4 and SNR5 can be defined as [-3dB, 5.5dB].
Proposal 5: For BFD and link recovery tests in FR2, the margins for SNR4 and SNR5 can be defined as 6.5dB and 5dB respectively.
Proposal 6: For BFD and link recovery tests in FR2, the values of SNR4 and SNR5 can be defined as [-3dB, 8.5dB].
According to Proposals 1-6, the SNR test setup for BFD and link recovery tests can be defined as follows.
Proposal 7: For BFD and link recovery tests in FR1, the SNR test setup can be defined as Table 2.
Table 2: SNR test setup for BFD and link recovery testing in FR1
	Parameters
	Time period

	
	T1
	T2
	T3
	T4
	T5

	SNR level of BFD-RS q0
	5dB
	-3dB
	-11dB
	-11dB
	-11dB

	SNR level of CBD-RS q1
	-11dB
	-11dB
	-11dB
	-3dB
	5.5dB


Proposal 8: For BFD and link recovery tests in FR2, the SNR test setup can be defined as Table 3.
Table 3: SNR test setup for BFD and link recovery testing in FR2
	Parameters
	Time period

	
	T1
	T2
	T3
	T4
	T5

	SNR level of BFD-RS q0
	5dB
	-3dB
	-11dB
	-11dB
	-11dB

	SNR level of CBD-RS q1
	-11dB
	-11dB
	-11dB
	-3dB
	8.5dB



Conclusions
This contribution provides the SNR test setup for BFD and link recovery tests, and the following are provided:
Proposal 1: For BFD and link recovery tests, the Qout_LR level for BFD can be defined -6dB.
Proposal 2: For BFD and link recovery tests, the values of SNR1~SNR3 can be defined as [5dB, -3dB, -11dB], with 4dB higher than the values of SNR1~SNR3 for RLM tests.
Proposal 3: For BFD and link recovery tests in FR1, the margins for SNR4 and SNR5 can be defined as 5dB and 3.5dB respectively.
Proposal 4: For BFD and link recovery tests in FR1, the values of SNR4 and SNR5 can be defined as [-3dB, 5.5dB].
Proposal 5: For BFD and link recovery tests in FR2, the margins for SNR4 and SNR5 can be defined as 6.5dB and 5dB respectively.
Proposal 6: For BFD and link recovery tests in FR2, the values of SNR4 and SNR5 can be defined as [-3dB, 8.5dB].
Proposal 7: For BFD and link recovery tests in FR1, the SNR test setup can be defined as Table 2.
Table 2: SNR test setup for BFD and link recovery testing in FR1
	Parameters
	Time period

	
	T1
	T2
	T3
	T4
	T5

	SNR level of BFD-RS q0
	5dB
	-3dB
	-11dB
	-11dB
	-11dB

	SNR level of CBD-RS q1
	-11dB
	-11dB
	-11dB
	-3dB
	5.5dB


Proposal 8: For BFD and link recovery tests in FR2, the SNR test setup can be defined as Table 3.
Table 3: SNR test setup for BFD and link recovery testing in FR2
	Parameters
	Time period

	
	T1
	T2
	T3
	T4
	T5

	SNR level of BFD-RS q0
	5dB
	-3dB
	-11dB
	-11dB
	-11dB

	SNR level of CBD-RS q1
	-11dB
	-11dB
	-11dB
	-3dB
	8.5dB
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