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1 Introduction
In last meeting, a WF on beam failure recovery has been agreed [1]. In this paper, some views on beam failure detection configuration for SCell and core requirement impact are provided. 
2 Discussion
In FR2, for the serving cells on the same band, UE applies one RX beam at a time and it also assumes the same downlink spatial domain transmission filter are applied. As a result, for a given time point, it can observe that if a beam failure has been detected on one serving cell, very likely the beam failure would also occur on other serving cells on the same FR2 band, since the same beamforming will be applied. Therefore, it is not necessary to simultaneously perform BFD on multiple serving cells on the same FR2 band. 
Observation 1: It is sufficient to perform BFD procedure on one serving cell on the same FR2 band, since UE assumes the same downlink spatial domain transmission filter for the serving cells on the same FR2 band. 
Proposal 1: In FR2, UE is assumed to measure BFD-RS transmitted on only one serving cell per FR2 band. 

There are two manners to configure BFD-RS for SCell: one is explicit and the other is implicit, and the corresponding R1 agreements are shown as below.
<RAN1 96bis>
	Agreement
At least for explicit configuration, downlink RS for BFD is in current CC 


<RAN1 97>
	Agreement
When SCell BFD RS is configured in an implicit manner, BFD RS can be transmitted in active BWP of either current CC or another CC.



Based on the agreements, the BFD-RS configured in explicit and implicit manner are further discussed as follows. As illustrated in Fig.1, for the serving cell transmitting BFD-RS within its active BWP (noted as Type A cell), the BFD-RS can be configured in explicit or implicit manner; for the serving cell without BFD-RS transmitted on it (noted as Type B cell), the BFD-RS can only be configured in an implicit manner.  
[image: ]
Fig. 1 Relation between implicit BFD-RS configurations 

Therefore, based on Proposal 1 and RAN1 agreements, there are only two valid scenarios are observed: 
1) All BFD-RS for serving cell are configured in implicit manner.
2) For one serving cell (Type A), the BFD-RS is configured in explicit manner; for the other serving cells, the BFD-RSs are configured in an implicit manner, and the BFD-RS should be the same resource as the BFD-RS explicitly configured on the first one Type A serving cell.  
Based on the observation, it proposes: 
Proposal 2: For one FR2 band, only one serving cell is transmitting BFD-RS(s), which can be implicitly configured to other serving cells on the same FR2 band for BFD procedure. 
If SpCell is configured in a band, the SpCell should transmit BFD-RS, since the UE shall continuously measure SpCell in order to avoid radio link failure. If one FR2 band is without SpCell, only one of SCell in that band should transmit BFD-RS.
Proposal 3: If SpCell is on a FR2 band, BFD-RS should be transmitted on the SpCell. For the FR2 band without SpCell, BFD-RS should be transmitted on only one of SCells in that band.
Besides, because only one serving SCell transmits BFD-RS , the sharing factor for multiple SCell is not required for one FR2 band. As a result, the evaluation periods for SSB/CSI-RS based BFD and CBD on SCell are same as those of SSB/CSI-RS based BFD and CBD on PCell/PSCell.
Proposal 4: For one FR2 band, the evaluation periods for SSB/CSI-RS based BFD and CBD on SCell can reuse R15 BFD and CBD requirements, provided UE is assumed to measure BFD-RS transmitted on only one serving cell per FR2 band. FFS SCell BFR for multiple FR2 bands. 
The core requirement impact of R16 BFRQ has been discussed in the last meeting. The procedure of the BFRQ is illustrated in Fig.2. In R15, the PRACH transmission triggered by BFR was considered as the ending point for the delay requirement. Similarly, by following the R15 principle, the requirement for R16 BFRQ procedure can consider the PUCCH transmission triggered by BFRQ as the ending point for delay requirement. As a result, the core requirement will not be impacted by the new procedure of informing gNB beam failure and reporting detailed information. 
[image: ]
Fig. 2 Beam failure recovery for SCell 
 
Proposal 5: No core requirement impact for R16 BFRQ. 

By following Proposal 2, the BFD-RS transmitted on one serving cell can be implicitly configured for other serving cell, and there are some scenarios can be further clarified, e.g. whether BFD should be performed for SCell when BFD-RS is transmitted on deactivated SCell. The scenarios with implicit BFD-RS configuration are listed as the following table for discussion, in the combinations of activated/deactivated cells and SpCell/SCells. 
To clarify the scenario involved implicit configuration, the definitions are given:
1. Perform BFD for a cell: UE is performing BFD to reflect the serving quality of the cell
2. Perform BFD on a cell: UE is performing measurement on the RS transmitted by the cell


	Scenario
	Description

	1
	[image: ]
	In scenario 1, both of two CC are SCell. By implicit manner, SCell#1’s TCI is associated to the BFD-RS transmitted on SCell#2. According to Proposal 3, UE is required to perform BFD procedure on SCell#2 for SCell#1 if beam failure.

	2
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	In scenario 2, SCell with Type B and SpCell with Type A are configured. According to Proposal 3, UE is required to perform BFR on SpCell for SCell with Type B if beam failure.

	3
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	In scenario 3, SpCell with Type B and SCell with Type A are configured. According to Proposal 3, this scenario should be excluded.

	4
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	[bookmark: _GoBack]In scenario 4, SCell with Type B and deactivated SCell with Type A are configured. In order to save power, UE is not required to perform BFR procedure proposed on deactivated SCell for SCell with Type B if beam failure. Besides, network can avoid this case by configuring another SCell to transmit BFD-RS. 

	5
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	In scenario 5, deactivated SCell with Type B and SCell with Type A are configured. UE is not required to perform BFR procedure on SCell for Type B deactivated Cell due to the deactivated SCell has no data transmission requirement.

	6
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	In scenario 6, SpCell with Type B and deactivated SCell with Type A are configured. According to Proposal 3, This scenario should be excluded.

	7
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	In scenario 7, deactivated SCell with Type B and SpCell with Type A is configured. UE is not required to perform BFR procedure on SpCell for Type B deactivated Cell due to deactivated SCell has no data transmission requirement. 

	8
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	In scenario 8, both of two CC are deactivated Cell. UE is not required to perform BFR procedure proposed in R-16 for Type B deactivated Cell due to RAN4 agreement.



The BFD is not required to perform in these scenario 4, 6, 8, where BFD-RS is transmitted on deactivated SCell. Based on the agreement in the last meeting that UE is not required to perform BFD and CBD on a deactivated SCell. 
<RAN4 93>
	Agreement
UE is not required to perform BFD and CBD on a deactivated SCell 



Scenario 1 and 2 are the valid scenarios according Proposal 3, where UE is required to perform BFD for the SCell, and the BFD-RS is implicitly configured and transmitted on the other SCell/SpCell. 
Scenario 3 are considered as error configurations, since the BFD-RS for a SpCell should not be implicitly configured and transmitted on the other SCell, as proposed in Proposal 3. 
Scenario 5, 7, deactivated SCell and SCell are configured. UE is not required to perform BFR procedure on SCell for deactivated Cell due to the deactivated SCell has no data transmission requirement.
Proposal 6: UE is not required to monitor BFD-RS transmitted on a deactivated SCell, as the BFD-RS is implicitly configured for another activated cell. 
Proposal 7: UE is not required to monitor BFD-RS explicitly or implicitly configured for a deactivated SCell, even though the BFD-RS is transmitted on an activated cell. 
3 Summary
In this paper, the update of BFR on SCell are provided. We have the following proposals:
Observation 1: It is sufficient to perform BFD procedure on one serving cell on the same FR2 band, since UE assumes the same downlink spatial domain transmission filter for the serving cells on the same FR2 band. 
Proposal 1: In FR2, UE is assumed to measure BFD-RS transmitted on only one serving cell per FR2 band.
Proposal 2: For one FR2 band, only one serving cell is transmitting BFD-RS(s), which can be implicitly configured to other serving cells on the same FR2 band for BFD procedure.
Proposal 3: If SpCell is on a FR2 band, BFD-RS should be transmitted on the SpCell. For the FR2 band without SpCell, BFD-RS should be transmitted on only one of SCells in that band.
Proposal 4: For one FR2 band, the evaluation periods for SSB/CSI-RS based BFD and CBD on SCell can reuse R15 BFD and CBD requirements, provided UE is assumed to measure BFD-RS transmitted on only one serving cell per FR2 band. FFS SCell BFR for multiple FR2 bands. 
Proposal 5: No core requirement impact for R16 BFRQ. 
Proposal 6: UE is not required to monitor BFD-RS transmitted on a deactivated SCell, as the BFD-RS is implicitly configured for another activated cell. 
Proposal 7: UE is not required to monitor BFD-RS explicitly or implicitly configured for a deactivated SCell, even though the BFD-RS is transmitted on an activated cell. 
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