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1. Introduction

At the last RAN1 meeting, RAN1 made following agreements and conclusion related to radio link monitoring (RLM) and radio link failure (RLF) [1].
	Agreements:

· Confirm the working assumption of 2-port CSI-RS is not supported for RLM.

· The corresponding TP is adopted (section 5 of 38.213)

============= start of text proposal ==============

A UE can be configured for each SpCell [11, TS 38.321] with a set of resource indexes for radio link monitoring by higher layer parameter RLM-RS-List. The UE is provided by higher layer parameter RLM-RS an association between a resource index, from the set of resource indexes, with either a CSI-RS resource configuration or a SS/PBCH block. For a CSI-RS resource configuration, the UE is provided a corresponding index by higher layer parameter RLM-CSIRS. 2 port CSI-RS configuration is not applicable for RLM. For a SS/PBCH block, the UE is provided a corresponding index by higher layer parameter RLM-SSB. 
============= End of text proposal ==============

Agreements:

· In Section 5 of 38.213, update the specs as follows:

· If the UE is configured with a SCG, as described in [12, TS 38.331], and the parameter rlf-TimersAndConstantsSCG is provided by the higher layers and is not set to release, the downlink radio link quality of the PSCell of the SCG shall be monitored by the UE for the purpose of indicating out-of-sync/in-sync status to higher layers. The UE is not required to monitor the downlink radio link quality in DL BWPs other than the active DL BWP on the PSCell.
Agreements:

· In addition to agreements made in RAN1 #91, the following parameters of CSI-RS configuration is not applicable for CSI-RS for RLM

· CDM-pattern 
· Pc
· Pc_SS
Conclusion:

· UE behavior for re-configuration of RLM-RS is up to RAN2

Agreements:

· The IS/OOS indication interval when the periodicities are different for different RLM-RS resources is determined by the shortest periodicity of the different RLM-RS resources, which is also lower bounded by 10ms

· Send an LS to RAN4 regarding the above (to be prepared in R1-1801123, which is approved and final LS is in R1-1801191)

Agreements:

· Confirm working assumption of maximum of 8 RLM-RSs for FR2 that can be configured for a UE

Agreements:

· Remove “FFS: QCL-info-CSI-RS” from agreement in RAN1 #91 regarding applicability of CSI-RS parameters to CSI-RS based RLM.

· Agree on the following text proposal for section 5 of 38.213

======== start of text proposal =======

For a CSI-RS resource configuration, the UE is provided a corresponding index by higher layer parameter RLM-CSIRS. The following parameters, CSI-IM-RE-pattern, CSI-IM-Resource, CSI-IM-ResourceId, CSI-IM-timeConfig, CSI-IM-FreqBand, CSI-IM-ResourceMapping, CDM-pattern, CDM-pattern, Pc, and Pc_SS, in the CSI-RS configuration are not applicable.
======== End of text proposal =======

Agreements:

· At most X RLM RS resources can be configured per each BWP.

· Note: X is the maximum number of RLM-RS resources and RAN1 has already agreed on this value.




In this contribution, we discuss the remaining issues on RLM-RS configuration and relationship between RLM and beam failure recovery. 
2. Relationship between RLM-RSs and serving PDCCH beams 
The RLM-RS resources are UE-specifically configured by RRC signaling. RLM on the configured RLM-RS resources is supposed to be able to reflect the quality of serving PDCCH. Even though RLM-RS configuration seems to be an implementation issue, some clarification on the relationship between RLM-RS and serving PDCCH beam is needed in order to avoid improper RLF declaration.

It is beneficial if configured RLM-RSs include the serving PDCCH QCL-ed SSB/CSI-RS resources. Because in that case, IS/OOS indication based on configured RLM-RSs can reflect UE control channel quality well. For CONNECTED UE, the serving PDCCH beam is indicated by RRC only or RRC with MAC CE signaling. Therefore, if serving PDCCH beam is indicated by RRC only, RLM-RS configuration should include the serving PDCCH beam QCL-ed SSB/CSI-RS resources. If MAC CE is used to activate QCL indication by TCI state for serving PDCCH beam, the RLM-RS configuration should be updated based on the latest activated TCI state indicated SSB/CSI-RS resource accordingly. 
Proposal 1:

· RLM-RS configuration should be updated based on the latest activated TCI state indicated SSB/CSI-RS resource for PDCCH monitoring.
3. Relationship between RLM and beam failure recovery 
In the previous RAN1 meetings, aperiodic IS/OOS indication and relationship between RLM and beam failure recovery were discussed. To ensure the consistence between RLF and beam failure recovery, the use of aperiodic IS/OOS indications based on beam failure recovery procedure can be considered to assist the RLF procedure. There are three sub-options for aperiodic indication(s) based on beam recovery procedure. 

In Option 1, only aperiodic IS indication is provided based on beam recovery success. The aperiodic IS indication means that there is at least one available PDCCH beam for the UE, and thus the indication would be beneficial to stop/reset T310 timer so as to avoid unnecessary RLF declaration. On the other hand, just stopping/resetting T310 timer may be too aggressive in some cases, for example, if only one narrow beam is identified in beam recovery procedure. 

In Option 2, only aperiodic OOS indication is provided based on beam recovery failure. However, it may be difficult to specify the proper UE behavior for the aperiodic OOS indication as it may not mean that there is no available PDCCH beam at all for the UE. For example, if the configured RS resource(s) for new candidate beam monitoring is a subset of all available beams for PDCCH transmission, there may still exist possible PDCCH beam for the UE even in case of beam recovery failure.

In Option 3, both aperiodic IS and aperiodic OOS indications are provided based on beam recovery success or failure.
For the three options, as the meaning of beam recovery success/failure (especially beam recovery failure) depends on beam recovery configuration, it may be difficult to specify a single UE behavior when beam recovery success/failure happens. In order to achieve flexible beam recovery configuration, whether aperiodic IS based on beam recovery success or aperiodic OOS based on beam recovery failure is applied or not can be configurable by gNB. In addition, how to utilize the aperiodic IS/OOS indication can be also configurable if multiple UE behaviors, i.e., different implications of aperiodic IS/OOS indication in terms of RLM procedure, are defined. 

Proposal 2:
· NR supports to configure whether aperiodic IS indication based on beam recovery success and/or aperiodic OOS indication based on beam recovery failure is/are applied to RLM procedure or not.
4. Conclusion 

In this contribution, we discussed the remaining issues on RLM-RS configuration and relationship between RLM and beam failure recovery.  Based on the discussion, we made following proposals.
Proposal 1:

· RLM-RS configuration should be updated based on the latest activated TCI state indicated SSB/CSI-RS resource for PDCCH monitoring.
Proposal 2:

· NR supports to configure whether aperiodic IS indication based on beam recovery success and/or aperiodic OOS indication based on beam recovery failure is/are applied to RLM procedure or not.
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