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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In this paper, conditions of N=1 for evaluation period and the scheduling availability for beam failure detection (BFD) both in FR1 and FR2 are discussed.
2 Conditions of N=1 for evaluation period of beam failure detection
As discussed in our companion paper [1], since UE should be allowed to perform  RS beam training on the RS configured for L1-RSRP when the corresponding N factor for L1-RSRP-RS  is not equal to 1, the conditions of N=1 for BFD should be revised. 
[bookmark: _Ref525852011]Observation 1: UE should be allowed to perform RS beam training on the RS configured for L1-RSRP when the corresponding N factor for L1-RSRP-RS  is not equal to 1. 
[bookmark: _Ref525852041]Proposal 1: Regarding the conditions of N=1 for BFD evaluation period, on top of the current conditions, add the following conditions due to L1-RSRP:
· For SSB based BFD evaluation period, N=1 only if the SSB for BFD is not configured for L1-RSRP. 
· For CSI-RS based BFD evaluation period, N=1 only if 
· the CSI-RS for BFD is not configured for L1-RSRP, or
·  the CSI-RS for BFD is configured for L1-RSRP with repetition-OFF and the TCI is given and QCL-D to SSB or CSI-RS with repetition-ON.

3 Scheduling availability due to beam failure detection in FR1
In 38.133, Section 8.7.5.2, scheduling availability of UE performing beam failure detection with a different subcarrier spacing than PDSCH/PDCCH on FR1 is specified. However, there is no case for CSI-RS with different subcarrier spacing than PDSCH/PDCCH, thus the scheduling restrictions due to beam failure detection based on CSI-RS as BFD-RS in FR1 is redundant. 
[bookmark: _Ref525852016]Observation 2: There is no case for CSI-RS with different subcarrier spacing than PDSCH/PDCCH. 
[bookmark: _Ref525852045]Proposal 2: Remove the scheduling restrictions due to beam failure detection based on CSI-RS as BFD-RS in FR1.

<< Start of text proposal>>
[bookmark: _Toc520237496]8.5.7.2	Scheduling availability of UE performing beam failure detection with a different subcarrier spacing than PDSCH/PDCCH on FR1
For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to beam failure detection based on SSB as BFD-RS. For UEs which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to beam failure detection based on SSB configured as BFD-RS.
-	The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured for beam failure detection. 
The following scheduling restrictions apply due to beam failure detection based on CSI-RS as BFD-RS.
-	The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on CSI-RS symbols to be measured for beam failure detection. 
When intra-band carrier aggregation in FR1 is configured,  the scheduling restrictions apply to all SCells that are aggregated in the same band as the PCell or PSCell. When inter-band carrier aggregation within FR1 is configured, there are no scheduling restrictions on FR1 serving cell(s) configured in other bands than the bands in which PCell or PSCell is configured.
<< End of text proposal>>

4 Scheduling availability due to beam failure detection in FR2
In FR2 serving PCell and/or PSCell, the case for different subcarrier spacing is missing. Besides, as discussed in our companion paper [1], the scheduling restriction should be applied if N>1 is applied for BFD. For instance, the SSB for BFD is also configured for L1-RSRP, since UE should be allowed to perform RX beam training on the SSB configured for L1-RSRP. Thus, it proposes the following update on scheduling availability due to beam failure detection in FR2: 
<< Start of text proposal>>
[bookmark: _Toc520237497]8.5.7.3	Scheduling availability of UE performing beam failure detection on FR2
The following scheduling restriction applies due to beam failure detection on an FR2 PCell and/or PSCell.
-	If UE is not provided higher layer parameter failureDetectionResources and UE is provided by higher layer parameter TCI-state for PDCCH SSB/CSI-RS that has QCL-Type D, or if the SSB/CSI-RS for BFD is QCL-Type D with DM-RS for PDCCH. And, N=1 applies for the BFD-RS as specified in section 8.5.2.2 if the BFD-RS is SSB and in section 8.5.3.2 if the BFD-RS is CSI-RS.
	- There are no scheduling restrictions due to beam failure detection performed with same SCS as PDSCH/PDCCH.
-	When performing beam failure detection with a different SCS than PDSCH/PDCCH, for UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to beam failure detection. For UEs which do not support simultaneousRxDataSSB-DiffNumerology [14] the UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured for beam failure detection, except for RMSI PDCCH/PDSCH and PDCCH/PDSCH which is not required to be received by RRC_CONNECTED mode UE.
- Otherwise
- The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on BFD-RS symbols to be measured for beam failure detection, except for RMSI PDCCH/PDSCH and PDCCH/PDSCH which is not required to be received by RRC_CONNECTED mode UE. 
<< End of text proposal>>

[bookmark: _Ref525852051][bookmark: _Ref516345492]Proposal 3: Adopt the above text proposal for scheduling restrictions due to beam failure detection based on CSI-RS as BFD-RS in FR2.
5 Conclusion
In the contribution, we discuss the requirement for beam failure detection, including conditions of N=1 and scheduling availability. We have the following observations and proposals:
Observation 1: UE should be allowed to perform RS beam training on the RS configured for L1-RSRP when the corresponding N factor for L1-RSRP-RS  is not equal to 1.
Proposal 1: Regarding the conditions of N=1 for BFD evaluation period, on top of the current conditions, add the following conditions due to L1-RSRP:
· For SSB based BFD evaluation period, N=1 only if the SSB for BFD is not configured for L1-RSRP. 
· For CSI-RS based BFD evaluation period, N=1 only if 
· the CSI-RS for BFD is not configured for L1-RSRP, or
·  the CSI-RS for BFD is configured for L1-RSRP with repetition-OFF and the TCI is given and QCL-D to SSB or CSI-RS with repetition-ON.
Observation 2: There is no case for CSI-RS with different subcarrier spacing than PDSCH/PDCCH.
Proposal 2: Remove the scheduling restrictions due to beam failure detection based on CSI-RS as BFD-RS in FR1.
Proposal 3: Adopt the above text proposal for scheduling restrictions due to beam failure detection based on CSI-RS as BFD-RS in FR2.
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