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Introduction
In RAN4#93 meeting, the RRM requirements for SCell BFR have been discussed and the progress has been captured in [1]. In this contribution, we provide discussion on the remaining issues for SCell BFR requirements.
Discussion
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In RAN4, the followings have been achieved for SCell BFD
	· RS within a deactivated SCC is implicitly configured as the BFD-RS for another activated SCell:
· Option-1: UE is not required to perform BFD on RS within a deactivated SCC which is implicitly configured as the BFD-RS for another activated SCell
· Option-2: FFS 
· RS within an activated SCC is implicitly configured as the BFD-RS for another deactivated SCell:
· Option-1: UE is not required to perform BFD on RS within an activated SCC which is implicitly configured as the BFD-RS for another deactivated SCell
· Option-2: FFS
· When more than 2 BFD-RSs are transmitted on a CC for current SCell and (implicitly configured for) other SCell
· Option-1: UE is allowed to only perform BFD on BFD-RSs for current SCell.
· Option-2: FFS


In TS38.321, the followings are defined for Activation/Deactivation of SCells:
	1>	else if an SCell Activation/Deactivation MAC CE is received deactivating the SCell; or
1>	if the sCellDeactivationTimer associated with the activated SCell expires:
2>	deactivate the SCell according to the timing defined in TS 38.213 [6];
2>	stop the sCellDeactivationTimer associated with the SCell;
2>	stop the bwp-InactivityTimer associated with the SCell;
2>	deactivate any active BWP associated with the SCell;
2>	clear any configured downlink assignment and any configured uplink grant Type 2 associated with the SCell respectively;
2>	clear any PUSCH resource for semi-persistent CSI reporting associated with the SCell;
2>	suspend any configured uplink grant Type 1 associated with the SCell;
2>	flush all HARQ buffers associated with the SCell.
…
1>	if the SCell is deactivated:
2>	not transmit SRS on the SCell;
2>	not report CSI for the SCell;
2>	not transmit on UL-SCH on the SCell;
2>	not transmit on RACH on the SCell;
2>	not monitor the PDCCH on the SCell;
2>	not monitor the PDCCH for the SCell;
2>	not transmit PUCCH on the SCell.


UE perform beam failure detection to monitor the quality of PDCCH. For a deactivated SCell, the UE is not required to monitor the PDCCH for the SCell. Hence, UE could not be required to perform BFD for this deactivated SCell. When UE receives MAC-CE command to deactivate a SCell, UE will deactivate any active BWP on this SCell. Both RAN1 and RAN4 achieved the agreements that UE is only required to perform BFD within active BWP. Then, UE shall not be required to perform BFD on a deactivated SCC for another
Proposal 1: It is suggested that UE is not required to perform BFD on RS within an activated SCC which is implicitly configured as the BFD-RS for another deactivated SCell.
Proposal 2: It is suggested that UE is not required to perform BFD on RS within a deactivated SCC which is implicitly configured as the BFD-RS for another activated SCell.
Based on RAN1’s specification, without explicit configuration parameter failureDetectionResources, the BFD RS resources can be implicitly indicated by the TCI-State of PDCCH CORESETs. For the implicit configuration manner, BFD RS can be transmitted in active BWP of either current CC or another CC. The BFD RS resource(s) of a serving cell will always be indicated either by explicit configuration or by implicit configuration.
In RAN1, it was agreed that UE supports up to 2 BFD RS configured for SCell BFD per BWP. However, due to the implicit manner, it may occur that more than 2 BFD RSs are transmitted on a CC for current serving cell and other SCell. In this case, the rules of selecting the BFD RSs to be measured need to be studied.
The BFD RS for current CC can be either explicitly configured or implicitly indicated and the number of BFD RS for current CC will not exceed two RSs. The BFD RS for other CC can only be implicitly indicated. It is suggested that the UE is allowed only to perform beam failure detection on the BFD-RS for current SCell.
Proposal 3: When more than 2 BFD-RSs are transmitted on a CC for current serving cell and other SCell, the UE is allowed only to perform beam failure detection on the BFD-RSs for current serving cell.
BFD/CBD on SCell
In RAN4, it has been agreed that the current BFD and CBD evaluation period requirements for PCell/PSCell will be reused for SCell BFD and CBD measurements. However, whether to introduce a sharing factor for BFD and CBD measurement period is still FFS. 
Whether to introduce another sharing factor for BFD and CBD evaluation period requirements depends on whether new measurement conflict is identified.
In current BFD and CBD evaluation period requirements for PCell/PSCell, the sharing factor P is defined due to measurement conflict between BFD-RS/CBD-RS and measurement gap ( in both FR1 and FR2) /SMTC (only in FR2). The same measurement conflict exists for SCell BFD and CBD measurements. The definition of sharing factor P can be reused for SCell BFR.
In Rel-15, measurement restriction requirements for BFD and CBD are defined to clarify the UE behaviour when a BFD or CBD measurement on one CC is conflicted with another layer 1 measurement on the same CC or different CCs in the same band, UE is required to perform layer 1 measurement on only one of these two conflicted layer 1 RS resources and there is no requirements for the other layer 1 measurement. When BFD or CBD measurement on SCell is conflicted with another layer 1 measurement on the same CC or different CCs in the same band, the same principles can also be reused for SCell BFR.
Proposal 4: It is suggested not to introduce a new sharing factor for BFD and CBD evaluation period requirements.
BFRQ procedure on SCell
For beam failure recovery request procedure on SCell, RAN4 has achieved the following agreements.
	· Step-1 for BFRQ on SCell with DL only: UE reports beam failure event through a dedicated SR like PUCCH resource
· Option-1: RAN4 requirement is defined for step 1 of BFR, UE reports beam failure event through a dedicated SR like PUCCH resource, in SCells with DL only.
· Option-2: No RRM core requirement impact by SCell BFRQ mechanism
· Step-2 for BFRQ on SCell with DL only: UE conveys new beam information and failed CC index(es) via MAC-CE
· Option-1: FFS Defining requirement for step 2
· Option-2: No RRM core requirement impact by SCell BFRQ mechanism



For Step-1, UE shall report beam failure event through a dedicated SR-like PUCCH resource, which is related to PUCCH transmission. For Step-2, UE shall convey new beam index and failed CC index. Step-1 is a reaction for BFD measurements and Step-2 is performed according to CBD measurement results. Both Step-1 and Step-2 have no measurement related behaviour. RAN4 does not define RRM core requirements for SCell BFRQ procedure. The definition of Step-1 and Step-2 is a procedure issue which shall be captured in RAN1 specification. However, the SCell BFRQ procedure can be verified in the link recovery test.
Observation 1: There is no RRM core requirement impact by SCell BFRQ procedure.
Proposal 5: Step-1 and Step-2 of SCell BFRQ procedure which shall be defined in RAN1 specification can be verified in SCell link recovery test.

UE Capability of Number of SCells for BFR
RAN1 has the following agreements on the number of CBD-RS for SCell BFR.
	RAN1 Agreement
Support the configuration of up to 64 candidate beams for BFR by RRC signalling, without introducing additional MAC CE signalling for down-selecting a subset of beams.
· The total number of RSs for new beam identification and layer 1 RSRP measurement are part of UE capability signaling
This applies per BWP.

RAN1 Agreement
· The new beam RS is mandatorily configured if SCell BFR is configured


It can be observed that CBD RS resource shall be mandatorily configured to a SCell for BFR. So, a SCell without configuring CBR-RS resources can be considered not to perform BFR procedure.
Observation 2: A SCell with CBD-RS configuration can be considered as a SCell configured for BFR.
Proposal 6: It is suggested that UE is not required to perform BFD and CBD for a SCell which is not configured with CBD-RS resources.
For the maximum number of SCell BFR, it has been agreed as a UE capability in RAN1. When the number of SCell configured for BFR is no larger than the maximum number of SCell BFR by UE capability signalling. Then, UE shall be able to perform BFR procedure on each SCell configured for BFR. When the number of SCell configured for BFR exceeds the maximum number of SCell BFR by UE capability signalling, UE shall down-select the SCells for BFR. In section 2.1, we suggest only to perform BFR on activated SCCs. UE is not required to perform BFR on deactivated SCCs. When the number of activated SCell for BFR exceeds the maximum number of SCell BFR by UE capability signalling, it is left to UE implementation on how to further down-select the activated SCells for BFR.
Proposal 7: It is left to UE implementation on how to down-select the activated SCell for BFR when the configured activated SCell for BFR exceeds the maximum number of SCell BFR by UE capability signalling.

Conclusions
This contribution provides our analysis on SCell BFR requirements for NR eMIMO. The following are provided:
Proposal 1: It is suggested that UE is not required to perform BFD on RS within an activated SCC which is implicitly configured as the BFD-RS for another deactivated SCell.
Proposal 2: It is suggested that UE is not required to perform BFD on RS within a deactivated SCC which is implicitly configured as the BFD-RS for another activated SCell.
Proposal 3: When more than 2 BFD-RSs are transmitted on a CC for current serving cell and other SCell, the UE is allowed only to perform beam failure detection on the BFD-RSs for current serving cell.
Proposal 4: It is suggested not to introduce a new sharing factor for BFD and CBD evaluation period requirements.
Observation 1: There is no RRM core requirement impact by SCell BFRQ procedure.
Proposal 5: Step-1 and Step-2 of SCell BFRQ procedure which shall be defined in RAN1 specification can be verified in SCell link recovery test.
Observation 2: A SCell with CBD-RS configuration can be considered as a SCell configured for BFR.
Proposal 6: It is suggested that UE is not required to perform BFD and CBD for a SCell which is not configured with CBD-RS resources.
Proposal 7: It is left to UE implementation on how to down-select the activated SCell for BFR when the configured activated SCell for BFR exceeds the maximum number of SCell BFR by UE capability signalling.
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