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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _GoBack]In the last meeting, for CSI-RS based BFD, N=1 was agreed without any conditions. In this paper, it further discuss the N factor for BFD. Furthermore, a clarification is made for the case that BFD-RS is not configured and TCI state of PDCCH is also not configured.
2 [bookmark: _Ref516345544]Scaling factor N for CSI-RS BFD in FR2
For BFD-RS in the set q0, the UE assesses the radio link quality only according to periodic CSI-RS resource configurations or SS/PBCH blocks that are quasi co-located, with the DM-RS of PDCCH receptions monitored by the UE [1]. However, it is not necessary the RX beam for PDCCH-DMRS is always known to UE. 
One example when a CSI-RS is configured for L1-RSRP reporting but its TCI state is not provided. In this case, RX beam sweeping should be allowed for UE to find the proper RX beam for the reception of the CSI-RS. However, it is still possible the CSI-RS is also used as BFD-RS.
Figure 1 shows on possible configuration for this scenario. If CSI-RS#1 is configured for the TCI state for PDCCH, and the failureDetectionResources is configured as CSI-RS#1 or not configured, then UE will perform BFD on the CSI-RS#1. But at the same time, the CSI-RS#1 is configured for L1-RSRP reporting and its TCI state is not provided, then the RX beam sweeping should be allowed for CSI-RS#1.
[image: ]
Figure 1. One CSI-RS resource is used for BFD and L1-RSRP at the same time.



[bookmark: _Ref5009264]Observation 1: Although BFD-RS are QCLed to DM-RS of PDCCH, UE may not always know the RX beam for reception of PDCCH DM-RS and the BFD-RS.
[bookmark: _Ref5009271]Proposal 1: N=1 can not always be applied for BFD.

Therefore, the conditions to apply N=1 for BFD is necessary. In other words, it proposes: 
[bookmark: _Ref5009275]Proposal 2: For BFD, N=8, if 
· The CSI-RS for BFD is in a resource set configured with repetition ON, or 
· The CSI-RS for BFD is not QCL-TypeD and TDMed with SSB for L1-RSRP beam reporting, nor the CSI-RS for BFD is not QCL-TypeD and TDMed with CSI-RS for L1-RSRP beam reporting.

3 UE behavior when BFD-RS is not configured and TCI state of PDCCH is also not configured
One ambiguous configuration related to BFD is when failureDetectionResources is not configured, and the TCI state of PDCCH is missing also. When failureDetectionResources is not configured, UE shall perform BFD on the RS configured in the TCI state of PDCCH [1]. But if the TCI state of PDCCH is also missing, then the RS for BFD is not clear. 
[bookmark: _Ref5009533]Proposal 3: No requirement for BFD when BFD-RS is not configured and TCI of PDCCH is not configured.

4 Conclusion
In the contribution, we discuss the requirement for BFD. We have the following observations and proposals: 
Observation 1: Although BFD-RS are QCLed to DM-RS of PDCCH, UE may not always know the RX beam for reception of PDCCH DM-RS and the BFD-RS.
Proposal 1: N=1 can not always be applied for BFD.
Proposal 2: For BFD, N=8, if
· The CSI-RS for BFD is in a resource set configured with repetition ON, or 
· The CSI-RS for BFD is not QCL-TypeD and TDMed with SSB for L1-RSRP beam reporting, nor the CSI-RS for BFD is not QCL-TypeD and TDMed with CSI-RS for L1-RSRP beam reporting.
Proposal 3: No requirement for BFD when BFD-RS is not configured and TCI of PDCCH is not configured.
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