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Introduction
In RAN4#92bis 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
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]In RAN4, the requirements on link recovery procedures specified in Rel-15 is only applied for PCell/SCell. In last RAN4 meeting, it was agreed that the scenario of SCell BFD needs to be added for the introduction part of link recovery in TS38.133. However, there are still several open issues need to be further studied.
	· Link recovery procedure general: 
· FFS UE is required to perform BFD and CBD on a deactivated SCell;
· FFS UE is required to perform BFD and CBD SCell within active BWP of the configured CC.
· Beam failure detection: 
· FFS for whether only CSI-RS based BFD is applied for SCell BFD. 
· FFS RRM core requirement impact by BFD on SCell
· Candidate beam detection: 
· FFS RRM core requirement impact by CBD on SCell
· SCell BFRQ mechanism: 
· FFS RRM core requirement impact by SCell BFRQ mechanism
· UE Capability of Number of SCells for BFR:
· FFS whether/how to capture UE capability of number of SCell for BFR in RRM requirement


The purpose of UE performing beam failure detection and candidate beam detection is to ensure that the UE can transmit data with the serving cell using a reliable beam. When a SCell is deactivated, the UE have no data transmissions with the deactivated SCell. Besides, according to the requirements on SCell activation delay, a L1-RSRP measurement delay will be included for activating an unknown SCell. The L1-RSRP measurement delay allows UE to perform beam sweeping for beam selection. So, there is no reason to request the UE to perform beam failure detection and candidate beam detection for the deactivated SCell.
Proposal 1: It is suggested that UE is not required to perform beam failure detection for a deactivated SCell.
Based on RAN1’ agreements, the BFD-RS for a SCell configured in an implicit manner can be transmitted another CC. When a RS within a deactivated SCC is implicitly configured as the BFD-RS for a SCell, the UE shall be allowed not to perform beam failure detection on the deactivated SCC for power saving.
Proposal 2: It is suggested that UE is not required to perform beam failure detection on a deactivated SCC for another SCell.
In RAN1, it was agreed that UE supports up to 2 BFD-RSs configured for SCell BFD per BWP. However, when 2 BFD-RSs for a SCell (SCell 1) is transmitted on the current CC (CC1) and a BFD-RS implicitly configured for another SCell (SCell 2) is also transmitted on CC1, then there will be 3 BFD-RSs are transmitted on CC1 for current SCell and other SCell. In this case, the UE shall be allowed to only 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 SCell and other SCell, the UE is allowed to only perform beam failure detection on the BFD-RSs for current SCell.
According to RAN1’s agreement, BFD-RS can be transmitted of the CC which is configured to be monitored or another CC within the same band. When a BFD-RS is transmitted outside active BWP of the configured CC, the UE needs to perform RF tuning/re-tuning for BFD measurements, which will cause frequent interruptions on the active serving cells. For PCell or PSCell, the UE is not required to perform BFD measurements outside active BWP. Hence, the same principles can be applied for SCell BFD. UE only need to perform BFD measurements based on the BFD-RS transmitted in active BWP of the CC.
Proposal 4: It is suggested that UE is required only to perform BFD measurements for SCell within active BWP of the configured CC.
In TS38.213, the following has been specified for link recovery procedure for a serving cell.
	





A UE can be provided, for each BWP of a serving cell, a set  of periodic CSI-RS resource configuration indexes by failureDetectionResources and a set  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList for radio link quality measurements on the BWP of the serving cell. If the UE is not provided failureDetectionResources, the UE determines the set  to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-State for respective CORESETs that the UE uses for monitoring PDCCH and, if there are two RS indexes in a TCI state, the set  includes RS indexes with QCL-TypeD configuration for the corresponding TCI states. The UE expects the set  to include up to two RS indexes. The UE expects single port RS in the set . 
……


In non-DRX mode operation, the physical layer in the UE provides an indication to higher layers when the radio link quality for all corresponding resource configurations in the set  that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. The physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity among the periodic CSI-RS configurations and/or SS/PBCH blocks in the set  that the UE uses to assess the radio link quality and 2 msec. In DRX mode operation, the physical layer provides an indication to higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined as described in [10, TS 38.133].


From the first paragraph, it can be seen that only CSI-RS can be configured as BFD-RS. However, according to the second paragraph, both SSB and CSI-RS can be configured as BFD-RS. The link recovery procedure defined in TS38.213 are applied for a serving cell which could be either PCell or SCell. The misalignment issue exist for both PCell/PSCell beam failure detection and SCell beam failure detection.
Proposal 5: It is suggested to keep the same principle on whether only to apply CSI-RS based BFD requirements for both PCell/PSCell and SCell.
In RAN1, it was agreed to reuse beam failure detection procedure specified in Rel-15 for SCell BFR, which includes the procedure on beam failure detection for each beam failure instance, interval for beam failure instance and corresponding parameter, i.e. beamFailureInstanceMaxCount.
The UE measurement procedures for beam failure instance evaluation and new beam identification on SCell can be same as that on PCell/PSCell.
Observation 1: The UE perform the same BFD and CBD evaluation procedure on both PCell/PSCell and SCell.
There is no related measurement behaviour during beam failure recovery request procedure. RAN4 does not define RRM requirement for SCell beam failure recovery request.
Observation 2: There is no RRM core requirement impact by SCell BFRQ mechanism.

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 and CBD measurements on a deactivated SCell.
Proposal 2: It is suggested that UE is not required to perform beam failure detection on a deactivated SCC for another SCell.
Proposal 3: When more than 2 BFD-RSs are transmitted on a CC for current SCell and other SCell, the UE is allowed to only perform beam failure detection on the BFD-RSs for current SCell.
Proposal 4: It is suggested that UE is required only to perform BFD measurements for SCell within active BWP of the configured CC.
Proposal 5: It is suggested to keep the same principle on whether only to apply CSI-RS based BFD requirements for both PCell/PSCell and SCell.
Observation 1: The UE perform the same BFD and CBD evaluation procedure on both PCell/PSCell and SCell.
Observation 2: There is no RRM core requirement impact by SCell BFRQ mechanism.
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