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[bookmark: OLE_LINK272][bookmark: OLE_LINK273]Introduction
The relationship between RLM and beam failure recovery (BFR) has been discussed in previous R1 meetings. In this paper, we provide our view and analysis on the inter-working between RLM and BRF. 
[bookmark: OLE_LINK52][bookmark: OLE_LINK53]Discussion
Relationship between RLM-RS and Beam Failure Detection (BFD) RS
RAN1 has discussed and agreed in RAN1#92 meeting that maximum number of BFD RS is 2 per BWP. And the maximum number of RLM RS is 2/4/8, depending on the frequency range.
[bookmark: _Ref510824587]Observation 1: The maximum number and number of configured BFD RS and RLM RS could be different.
We observe that the RS sets of RLM-RS and BFD RS could be different. In our opinion, beam failure recovery deals with a beam level synchronization and requires a shorter reaction time compared to RLM. In this sense, periodic signal used for BFD is beneficial to have a shorter periodicity. Additionally, since RLM monitors control channel quality in cell level, it is sensible that RLM RS resources correspond to a wider beam. On the other hand, BFD RS resource corresponds to specific PDCCH channels. It is possible that a specific PDCCH channel is associated with a narrower beam.
[bookmark: _Ref510824596]Observation 2: BFD RS and RLM RS resources can be different due to: 1) BFD RS needs shorter periodicity for prompt reaction to beam failure recovery, and 2) BFD RSs can be associated with narrow beams while RLM RSs are likely to be associated with wider beams.
[bookmark: _Ref510824624]Proposal 1: RS resources for BFD and RLM can be completely orthogonal (disjoint).
However, it is also expected to avoid frequent RLF, so when UE is able to recover the link connection to the serving cell through BFR, RLF should not be triggered. Therefore, an aperiodic successful indication to RRC layer can help UE to avoid the false-alarmed RLM when BFR successes. When BFR fails, it can rely on normal RLM to declare RLF.   
[bookmark: _Ref510824630]Proposal 2: RLF should not be declared when BFR successes.
[bookmark: _Ref510824635]Proposal 3: NR supports aperiodic indication for BFR success.

Relationship between RLM-RS and serving PDCCH monitoring
To properly monitor the link quality of configured PDCCH CORESET by RLM-RS, the RLM-RS should be QCLed to the PDCCH DMRS, which reflects the channel quality of PDCCH CORESET. Otherwise, if any DMRS of configured CORESETs is not QCLed to any RLM-RS, some CORESET will not be monitored by RLM. Therefore, it expects all DMRS of configured PDCCH CORESs will be QCLed to a RLM RS.
Besides, from UE implementation’s point of view, the QCL information between RLM RS and PDCCH DMRS is beneficial. If the QCL information is provided, UE is able to estimate BLER for RLM by reusing the UE modules for PDCCH, to simplify UE’s implementation. 
[bookmark: _Ref510824602]Observation 3: If and configured PDCCH CORESET is not QCLed to RLM-RS, it may fail to properly declare RLF 
[bookmark: _Ref503550183][bookmark: _Ref510824640]Proposal 4: All DMRS of configured PDCCH CORESs will be QCLed to a RLM RS.
Conclusion
Based on the discussion, the following proposals are given.
Observation 1: The maximum number and number of configured BFD RS and RLM RS could be different.
Observation 2: BFD RS and RLM RS resources can be different due to: 1) BFD RS needs shorter periodicity for prompt reaction to beam failure recovery, and 2) BFD RSs can be associated with narrow beams while RLM RSs are likely to be associated with wider beams.
Proposal 1: RS resources for BFD and RLM can be completely orthogonal (disjoint).
Proposal 2: RLF should not be declared when BFR successes.
Proposal 3: NR supports aperiodic indication for BFR success.
Observation 3: If and configured PDCCH CORESET is not QCLed to RLM-RS, it may fail to properly declare RLF
Proposal 4: All DMRS of configured PDCCH CORESs will be QCLed to a RLM RS.
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