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1. Introduction
In RAN4#89 Beam Failure Detection (BFD) for link recovery procedure was discussed and the following agreements were made:
	· Send LS to RAN1 to clarify support of SSB based BFD
· BFD Threshold (BLERout_LR) is fixed as 10%
· For CSI-RS based BFD hypothetical PDCCH parameters are fixed instead of associated with CORESET QCLed with CSI-RS (CORESET BW and SCS are TBD) 
· For SSB based BFD (if defined) hypothetical PDCCH parameters are fixed instead of associated with RMSI CORESET (CORESET BW and SCS are TBD) 
· Define requirements for CSI-RS based BFD with D=3; no requirements with D=1
· UL/ DL transmissions shall not be stopped during link recovery procedure provide this does not impact the link recovery procedure, until RLF is triggered
· For SSB based BFD (if defined), in FR2, N=8 always applies
· For CSI-RS based BFD in FR2, condition for N=1
· the CSI-RS for BFD is QCL-TypeD with SSB for L1-RSRP beam reporting, and the CSI-RS for BFD and SSB for L1-RSRP beam reporting are TDM’d, and the CSI-RS for BFD is not in a resource set configured with repetition ON.
Or 
· the CSI-RS for BFD is QCL-TypeD with CSI-RS for L1-RSRP beam reporting with repetition parameter ON, and the CSI-RS for BFD and CSI-RS for L1-RSRP beam reporting are TDM’d, and the CSI-RS for BFD is not in a resource set configured with repetition ON.


In this contribution we discuss the remaining open items related to BFD.
2. Discussion
The remaining open items related to BFD are:
1. Support of SSB based BFD
2. Remaining hypothetical PDCCH parameters
3. Condition for N=1

2.1 SSB based BFD
In RAN4#89 it was agreed to send an LS to RAN1 to clarify the support of SSB based BFD. LS [1] was sent to RAN1. The support of SSB based BFD is pending RAN1 reply to LS [1].
Observation #1: Clarification on support for SSB based BFD is pending RAN1 reply to LS from RAN4
2.2 Hypothetical PDCCH Parameters
In RAN4#89 it was agreed to fix the hypothetical PDCCH parameters for CSI-RS based BFD and SSB based BFD (if defined). All the parameters except CORESET BW and SCS were agreed. 
In order to reduce the number of tables maintained by the UE for different CORESET BWs we recommend fixing the CORESET BW to 24 PRBs. Also, 24 PRBs is the minimum CORESET BW for AL=8 which would fit within all system BW. 
In our opinion, the SCS for hypothetical PDCCH should not be fixed to a single value for FR1 and FR2 and should be dependent on the CORESET QCLed with CSI-RS for BFD for CSI-RS based BFD. In case SSB based BFD is supported, the SCS shall be the same as RMSI CORESET. 
For CSI-RS based BFD we propose the following parameters for hypothetical PDCCH.
Table 1: Hypothetical PDCCH transmission parameters for CSI-RS based BFD
	Attribute
	Value

	DCI format
	1-0

	Number of control OFDM symbols
	2

	Aggregation level (CCE)
	8

	Ratio of hypothetical PDCCH RE energy to average CSI-RS RE energy
	0dB

	Ratio of hypothetical PDCCH DMRS energy to average CSI-RS RE energy
	0dB

	CORESET Bandwidth (PRB)
	24

	Sub-carrier spacing (kHz)
	Same as the SCS of CORESET QCLed with CSI-RS for BFD

	DMRS precoder granularity
	REG bundle size

	REG bundle size
	6

	CP length
	Normal

	Mapping from REG to CCE
	Distributed



Proposal #1: For CSI-RS based BFD fix the CORESET BW of hypothetical PDCCH as 24 PRBs
Proposal #2: For CSI-RS based BFD the SCS of hypothetical PDCCH shall be same as the SCS of the CORESET QCLed with CSI-RS for BFD

2.3 Condition for N=1
In TS 38.133, the value of N in evaluation period for CSI-RS based BFD in FR2 is defined as:

	The value of TEvaluate_BFD_CSI-RS is defined in Table 8.5.3.2-2 for FR2 with
-	N=1,
-	the CSI-RS for BFD is QCL-TypeD with SSB for L1-RSRP beam reporting, and the CSI-RS for BFD and SSB for L1-RSRP beam reporting are TDM’d, and the CSI-RS for BFD is not in a resource set configured with repetition ON.
Or
-	the CSI-RS for BFD is QCL-TypeD with CSI-RS for L1-RSRP beam reporting with repetition parameter ON, and the CSI-RS for BFD and CSI-RS for L1-RSRP beam reporting are TDM’d, and the CSI-RS for BFD is not in a resource set configured with repetition ON.
Editor’s Note: It is FFS if N=1 can apply if the QCL-ed CSI-RS for L1-RSRP beam reporting is configured with repetition parameter “OFF”.
-	N=8, otherwise.


The condition for N=1 is FFS if BFD-RS is QCL-ed CSI-RS for L1-RSRP beam reporting is configured with repetition parameter “OFF”. When CSI-RS for beam reporting is configured with repetition parameter “OFF” it is up to UE implementation if the UE performs Rx beam sweeping on the CSI-RS. So the condition for N=1 might not always apply if CSI-RS for BFD is QCL-TypeD with CSI-RS for L1-RSRP beam reporting with repetition parameter “OFF”. Hence we recommend deleting the Editor’s note. 
Proposal #3: Delete Editor’s Note: It is FFS if N=1 can apply if the QCL-ed CSI-RS for L1-RSRP beam reporting is configured with repetition parameter “OFF”.

3. Conclusion
In this paper we present our views on the open items related to BFD and have the following observations and proposals:
Observation #1: Clarification on support for SSB based BFD is pending RAN1 reply to LS from RAN4

Proposal #1: For CSI-RS based BFD fix the CORESET BW of hypothetical PDCCH as 24 PRBs
[bookmark: _GoBack]Proposal #2: For CSI-RS based BFD the SCS of hypothetical PDCCH shall be same as the SCS of the CORESET QCLed with CSI-RS for BFD
Proposal #3: Delete Editor’s Note: It is FFS if N=1 can apply if the QCL-ed CSI-RS for L1-RSRP beam reporting is configured with repetition parameter “OFF”.
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