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1. Introduction
In last meeting, the agreements were made for the most of issues related to RLM [1], but some values (the number of port, the maximum number of configured RLM-RS) remain as working assumption or temporary value. In this contribution, we discuss these values in order to finalize RLM operation in NR system. In addition, we need to start a discussion about the deprioritized item of RLM, the relationship between RLM and beam management (e.g. aperiodic IS/OOS), and it is discussed in this contribution.

2. RLM-RS resource configuration 
The number of port for CSI-RS resources
In last meeting, it was determined as working assumption that the number of port is fixed to one. Since only the single port is supported as the number of port for PDCCH transmission, more than one port is not needed for RLM. Therefore, it is proposed that the working assumption for the number of port is confirmed.
Proposal 1. Confirm working assumption on the number of the port for RLM-RS.

RRC signalling overhead for configuration of RLM-RS resources
In last meeting, a lot of discussion were held about the maximum number of configured RLM-RS, which is directly related to the complexity of UE receiver, and it was determined that the maximum number of configured RLM-RS is 2, 4 and [8] according to frequency band. With the limited number of configured RLM-RS resources, RLM-RS resources might be re-configured whenever serving beam is updated if the number of configured RLM-RSs (candidate beams) is less than the number of total beams and it could not cover all beam directions for the cell. It might occur large signalling overhead and we need to discuss how to reduce the signalling overhead for RLM-RS reconfiguration. So, the simplest way we consider is that the serving beam information has the direct information on the RLM-RS resource, which can be described, for example, as follows: 1) when RLM-RS resource set is configured, gNodeB informs UE of the information on RLM-RS resource sets linked to all the possible serving beams or the information on grouping of RLM-RS resources. 2) When the RS resource set for serving beam is updated, RLM-RS resource set pre-linked to RS resource for serving beam is used as the configured RLM-RS resources or RLM-RS resource group index is indicated together with serving beam information.
Proposal 2. Confirm working assumption on the maximum number of the configured RLM-RS
Proposal 3: Discuss about reduction scheme of RRC signalling overhead.

3. Relation with beam failure recovery
In NR system, the resource of RLM-RS and RS for beam management are separately configured while the RLM-RS resources can be partially overlapped with beam management RS resource set. In case the configured RS set for new candidate beams does not fully include the configured RLM-RS set, in-sync might be indicated to higher layer for RLM status even if new candidate beam(s) is/are not detected for beam failure recovery after beam failure event. Therefore, in order to reduce the redundant measurement operation by avoiding the mis-aligned status between RLM and BM, and re-establish the radio link to the suitable beam or cell as fast as possible, the failure of beam recovery procedure needs to be indicated to higher layer, at least for the case that the new candidate beams are not detected. Based on the discussion, it is proposed that the following indication scheme is defined for radio link monitoring in NR system.
· Radio link problem is indicated to higher layer when the beam recovery procedure is not successfully completed (e.g. new beam is not detected, the channel quality of the new best beam is worse than the pre-defined or pre-configured threshold after beam failure or network does not respond to beam recovery operation). The condition is used in only multi-beam scenario, and RRC layer might need to re-establish RRC connection as soon as the event is indicated by Layer 1 or 2 (detail procedure will be discussed by RAN2)

Proposal 4. Additional condition for radio link problem indication is defined : When the beam recovery procedure is failed (e.g. new beam is not detected, the channel quality of the new best beam is worse than the pre-defined or pre-configured threshold after beam failure or network does not respond to beam recovery operation). 

4. Conclusion
In this contribution, it is discussed about resource configuration of RLM-RS and RLM operation, and we provide the following proposals.
Proposal 1. Confirm working assumption on the number of the port for RLM-RS.
Proposal 2. Confirm working assumption on the maximum number of the configured RLM-RS.
Proposal 3: Discuss about reduction scheme of RRC signalling overhead.
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