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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
In the previous meeting, it has agreed a CR on link recovery procedures [1], including beam failure detection (BFD) [1]. 
In this paper, our views on RX beam aspects for BFD and observation on agreed PDCCH parameter setting for BFD are given in Section 3 and Section 4. And PDCCH link level simulation results is provided in Section 5. 

2 L1 indication period for BFD 
A related CR [3] is provided to correct some typos in L1 indication period for BFD [4]. 
Besides, when DRX is used, the L1 indication period for BFD (TIndication_interval_BFD) is max(10ms, 1.5*DRX_cycle_length, 1.5*TRLM-RS,M) if DRX cycle_length is less than or equal to 320ms, and TIndication_interval is DRX_cycle_length if DRX cycle_length is greater than 320ms. However, since L1 indication shall be separated by at least the indication period, it could be too long for UE to report beam failure. For example, UE cannot report beam failure, even UE is performing BFD during inactive time of DRX, the beam failure indication can only be reported once every DRX cycle. 
Therefore, it would prefer to provide flexibility for UE implementation to report L1 indication for BFD more frequently in DRX mode.
[bookmark: _GoBack]
[bookmark: _Ref521673395]Observation 1: When DRX is used, if L1 indication for BFD is updated based on DRX cycle length, it could be too long for UE to report beam failure.  
[bookmark: _Ref521673409]Proposal 1: It should allow UE to report L1 indication for BFD more frequently in DRX mode.  

3 RX beam sweeping aspect for BFD evaluation period 
In the last meeting, the CR on BFD is agreed. The value of TEvaluate_BFD_CSI-RS is defined in Table 8.5.3.2-2 for FR2 with
-	N=1, 
if UE is not provided higher layer parameter RadioLinkMonitoringRS and UE is provided by higher layer parameter TCI-state for PDCCH CSI-RS that has QCL-TypeD, or
if the CSI-RS configured for BFD is QCL-Type D with DM-RS for PDCCH and the QCL association is known to UE, or
if the CSI-RS resource configured for BFD is QCL-Type D and TDMed to CSI-RS resources configured for L1-RSRP reporting or SSBs configured for L1-RSRP reporting, all CSI-RS resources configured for BFD are mutually TDMed, and the QCL association is known to UE;


However, hypothetical PDCCH transmission will be used in the test case, so it is not clear how to determine UE RX beam based on the PDCCH QCL association during test case. 
[bookmark: _Ref521586151]Observation 2: How to determine UE RX beam based on the PDCCH QCL association during test case is not clear. 

4 [bookmark: _Ref516345544]SINR Level of BFD 
It agreed that the hypothetic PDCCH parameters for BFD will reuse the parameters for RLM OOS without power boosting, and it also agreed that the L1 evaluation period for beam failure instance evaluation will reuse the requirements for RLM in-sync evaluation. 
From the PDCCH link level simulation results in Section 4, the required SINR with PDCCH parameters of RLM OOS without 4 dB power boost is given as: 
· -7.33 dB for static channel
· -5.43 dB for ETU42 km/hr channel
which is lower than the required SINR with PDCCH parameters of RLM INS and it also means the BFD SINR estimation is less accurate than that of RLM INS, while the same evaluation period is re-used. 
[bookmark: _Ref517199340]Observation 3: SINR estimation of BFD is less accurate than the SINR estimation of RLM INS. 

Based on the simulation result, the SINR levels of scenarios are illustration in Figure 1. From Figure 1, it can observe that, if the L1-RSRP side condition for CBD is too close to Qout_LR, it may happen that the suggested candidate beam could still trigger another beam failure event, and it may cause non-preferred ping-pong effect between candidate beam suggestion and beam failure triggering.  
[bookmark: _Ref517199344]Observation 4: If the gap between L1-RSRP threshold for CBD (Qin_LR) and Qout_LR is insufficient, the suggested candidate beam could still trigger BFD again. 
In order to reduce the probability of ping-pong effect, it proposes: 
[bookmark: _Ref517199349]Proposal 2: Sufficient gap between L1-RSRP threshold for CBD and BFD should be provided.  

[image: ]
Figure 1: Illustration on SINR levels
[bookmark: _Ref516345492]
5 Simulation result of PDSCH parameters for BFD with 10% BLER
The PDCCH link level simulation results has been provided in the previous meeting [2] and the results of 10% PDCCH BLER are listed for reference. 
Table 1: Required SNR for 10% PDCCH BLER
	Required SINR to achieve 10% PDCCH BLER (unit: dB)

	Static Channel

	DCI format
	DCI format 1-0
	DCI format 1-1

	Payload size inc. CRC
	56
	58
	60
	90
	92
	94

	AL = 4
	-5.24
	-5.12
	-4.96
	-3.43
	-3.36
	-3.28

	AL = 8
	-7.44
	-7.33
	-7.23
	-5.85
	-5.78
	-5.67

	AL = 16
	-9.50
	-9.40
	-9.30
	-8.10
	-8.01
	-7.93

	EPA 3Km/hr

	DCI format
	DCI format 1-0
	DCI format 1-1

	Payload size inc. CRC
	56
	58
	60
	90
	92
	94

	AL = 4
	-2.73
	-2.60
	-2.35
	-0.65
	-0.55
	-0.45

	AL = 8
	-5.40
	-5.28
	-5.08
	-3.60
	-3.49
	-3.42

	AL = 16
	-7.69
	-7.55
	-7.41
	-6.06
	-5.99
	-5.89

	EPA 42Km/hr

	DCI format
	DCI format 1-0
	DCI format 1-1

	Payload size inc. CRC
	56
	58
	60
	90
	92
	94

	AL = 4
	-2.96
	-2.79
	-2.52
	-0.81
	-0.75
	-0.63

	AL = 8
	-5.51
	-5.38
	-5.22
	-3.72
	-3.63
	-3.55

	AL = 16
	-7.76
	-7.63
	-7.50
	-6.14
	-6.06
	-5.99

		ETU 3Km/hr	

	DCI format
	DCI format 1-0
	DCI format 1-1

	Payload size inc. CRC
	56
	58
	60
	90
	92
	94

	AL = 4
	-2.79
	-2.62
	-2.40
	-0.64
	-0.57
	-0.45

	AL = 8
	-5.45
	-5.33
	-5.18
	-3.67
	-3.58
	-3.48

	AL = 16
	-7.96
	-7.84
	-7.72
	-6.36
	-6.28
	-6.20

	ETU 42Km/hr

	DCI format
	DCI format 1-0
	DCI format 1-1

	Payload size inc. CRC
	56
	58
	60
	90
	92
	94

	AL = 4
	-2.78
	-2.60
	-2.38
	-0.59
	-0.50
	-0.43

	AL = 8
	-5.56
	-5.43
	-5.31
	-3.78
	-3.69
	-3.62

	AL = 16
	-7.96
	-7.83
	-7.69
	-6.32
	-6.27
	-6.19





6 Conclusion
In the contribution, we discuss the link recovery related requirement. We have the following observations and proposals:
Observation 1: When DRX is used, if L1 indication for BFD is updated based on DRX cycle length, it could be too long for UE to report beam failure.
Proposal 1: It should allow UE to report L1 indication for BFD more frequently in DRX mode.
Observation 2: How to determine UE RX beam based on the PDCCH QCL association during test case is not clear.
Observation 3: SINR estimation of BFD is less accurate than the SINR estimation of RLM INS
Observation 4: If the gap between L1-RSRP threshold for CBD (Qin_LR) and Qout_LR is insufficient, the suggested candidate beam could still trigger BFD again.
Proposal 2: Sufficient gap between L1-RSRP threshold for CBD and BFD should be provided.
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