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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][bookmark: OLE_LINK1]For BFD and link recovery, the test consists of five successive time periods from T1 to T5, and the SNR variation during T1 to T5 can be shown as Figure 1.


Figure 1: SNR variation for BFD and link recovery testing
During T1 and T2, UE shall not trigger beam failure. During T3, the UE shall trigger beam failure. During T4 and T5, UE need to perform L1-RSRP measurements on CBD-RS in q1. The values of T1, T2 and T3 need to be longer than one BFD evaluation period. The values of T4 and T5 need to be longer than one CBD evaluation period.
The BFD evaluation period depends on BFD-RS period, SMTC period, MGRP and DRX configuration. In both FR1 and FR2 , the BFD measurements need to be punctured by gaps. In FR2, the BFD measurements also need to be punctured by SMTC measurements, and UE should perform beam sweeping operations. In current BFD and link recovery tests, the test setup can be summarized as Table 1.
Table 1: Test setup for BFD and link recovery testing
	FR
	RS type
	DRX Config
	RS period (ms)
	SMTC period (ms)
	MGRP (ms)
	DRX cycle (ms)

	FR1
	SSB
	Non-DRX
	20
	20
	40
	N/A

	
	
	DRX
	20
	20
	40
	640

	
	CSI-RS
	Non-DRX
	10
	20
	N/A
	N/A

	
	
	DRX
	10
	20
	40
	640

	FR2
	SSB
	Non-DRX
	20
	20
	40
	N/A

	
	
	DRX
	20
	20
	40
	640

	
	CSI-RS
	Non-DRX
	10
	20
	N/A
	N/A

	
	
	DRX
	10
	20
	40
	640


For DRX tests, DRX cycle is configured as 640ms, the BFD evaluation period would be very long if the measurement gaps are configured. For FR2 tests, due to beam sweeping operation, the measurement sampels for BFD measurements would be 8 times than that for FR1. In order to avoiding evaluation period further scaled by SMTC, a longer SMTC period can be used. For example, SMTC period with 160ms is used for FR2 RLM tests. Obviously, 640ms DRX cycle will lead to an extremely long evaluation period. Hen, a shorter DRX cycle is suggested for FR2 tests. Hence, we have the following proposals:
Proposal 1: For BFD and link recovery tests, measurement gaps are not configured for all the DRX tests.
Proposal 2: For BFD and link recovery tests, SMTC with 160ms period is configured for all the FR2 tests.
Proposal 3: For BFD and link recovery tests, 40ms DRX cycle is configured for non-DRX tests in FR2.
According to the above proposals, the BFD and CBD evaluation periods in each test can be calculated as Table 2.
Table 2: BFD and CBD evaluation period for BFD and link recovery testing
	Case
	FR
	RS type
	DRX Config
	RS period (ms)
	SMTC period (ms)
	MGRP (ms)
	DRX cycle (ms)
	Factor P
	Scaling 1.5
	Ptotal
	Total Sample Number
	Tevaluation

	BFD
	FR1
	SSB
	Non-DRX
	20
	20
	40
	N/A
	2
	N/A
	2
	10
	200

	
	
	
	DRX
	20
	20
	N/A
	640
	1
	N/A
	1
	5
	3200

	
	
	CSI-RS
	Non-DRX
	10
	20
	N/A
	N/A
	1
	N/A
	1
	10
	100

	
	
	
	DRX
	10
	20
	N/A
	640
	1
	N/A
	1
	10
	6400

	
	FR2
	SSB
	Non-DRX
	20
	160
	40
	N/A
	2
	N/A
	2
	80
	1600

	
	
	
	DRX
	20
	160
	N/A
	40
	8/7
	3/2
	12/7
	69
	2760

	
	
	CSI-RS
	Non-DRX
	10
	160
	N/A
	N/A
	16/15
	N/A
	16/15
	86
	860

	
	
	
	DRX
	10
	160
	N/A
	40
	16/15
	3/2
	8/5
	128
	5120

	CBD
	FR1
	SSB
	Non-DRX
	20
	20
	40
	N/A
	2
	N/A
	2
	6
	120

	
	
	
	DRX
	20
	20
	N/A
	640
	1
	N/A
	1
	3
	1920

	
	
	CSI-RS
	Non-DRX
	10
	20
	N/A
	N/A
	1
	N/A
	1
	3
	30

	
	
	
	DRX
	10
	20
	N/A
	640
	1
	N/A
	1
	3
	1920

	
	FR2
	SSB
	Non-DRX
	20
	160
	40
	N/A
	2
	N/A
	2
	48
	960

	
	
	
	DRX
	20
	160
	N/A
	40
	8/7
	N/A
	8/7
	28
	560

	
	
	CSI-RS
	Non-DRX
	10
	160
	N/A
	N/A
	16/15
	N/A
	16/15
	26
	260

	
	
	
	DRX
	10
	160
	N/A
	40
	16/15
	N/A
	16/15
	26
	260


The values of T1-T5 for BFD and link recovery tests are summarized in Table 3.
Table 3: T1-T5 setup for BFD and link recovery testing
	Test
	Time period

	
	T1
	T2
	T3
	T4
	T5
	D1

	BFD and link recovery
	1s
	0.4s
	0.6s
	0.4s
	1.4s
	0.44s


It can be observed that the above T1-T5 configurations are not suitable for some BFD and link recovery tests. The beamFailureInstanceMaxCount is configured as 2. Then, the values of T2 and T3 shall be longer than twice of BFD evaluation period. The value of time period D1 equals to one CBD evaluation period plus 40ms.
The values of T1-T5 for each BFD and link recovery test can be updated as Table 1.
Table 4: Updated T1-T5 setup for BFD and link recovery testing
	FR
	RS type
	DRX Config
	T1
	T2
	T3
	T4
	T5
	D1

	FR1
	SSB
	Non-DRX
	1s
	0.4s
	0.6s
	0.4s
	1.4s
	0.16s

	
	
	DRX
	8s
	6.4s
	8s
	2s
	3s
	1.96s

	
	CSI-RS
	Non-DRX
	1s
	0.4s
	0.6s
	0.4s
	1.4s
	0.07s

	
	
	DRX
	8s
	12.8s
	16s
	2s
	3s
	1.96s

	FR2
	SSB
	Non-DRX
	8s
	3.2s
	4s
	1s
	1.4s
	1s

	
	
	DRX
	8s
	5.52s
	6s
	0.8s
	1.4s
	0.6s

	
	CSI-RS
	Non-DRX
	8s
	1.72s
	2s
	0.4s
	1.4s
	0.3s

	
	
	DRX
	8s
	10.24s
	12s
	0.4s
	1.4s
	0.3s


Proposal 4: The values of time period T1/T2/T3/T4/T5 and D1 for BFD and link recovery tests can be updated as Table 4.

Conclusions
This contribution provides the discussion on the currently test setup for BFD and link recovery tests, and the following are provided:
Proposal 1: For BFD and link recovery tests, measurement gaps are not configured for all the DRX tests.
Proposal 2: For BFD and link recovery tests, SMTC with 160ms period is configured for all the FR2 tests.
Proposal 3: For BFD and link recovery tests, 40ms DRX cycle is configured for non-DRX tests in FR2.
Proposal 4: The values of time period T1/T2/T3/T4/T5 and D1 for BFD and link recovery tests can be updated as Table 4.
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