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1. Introduction
BWP is newly introduced as a new unit for low end terminals which cannot access the whole bandwidth for NR. RAN2 discussed on the RLM/RLF operation for BWP and got the following conclusion:

=>	We leave to RAN1 to concluded (From RAN2 point of view it does not matter how the IS/OOS indications are derived.)
=>	RRC timers and counters related to RLM are not reset when the active BWP is changed.

However still, RLM-RS signalling made so far from RAN1 is unclear especially for the BWP operation. Since signalling structure is in the RAN2 scope, in this contribution, we discuss on necessity of further RLM-RS signalling enhancement and corresponding RLF operation. 

2. RLM-RS configuration and UE operation for RLF 
In RAN1#90b, the following was agreed:
Agreements:
· NR supports configuration of at most X number of RLM-RS (CSI-RS and/or SSB) resources for a UE
· final value of X to be determined in the next meeting and (X <= [8])
· Note: in the deployment scenario where BM is needed, the BM processing and reporting are a pre-requisite for the network to select up to X RLM-RSs.
· FFS: whether to have different number for sub 6 and above 6 GHz

The main motivation of the agreements was to limit the UE complexity, and it is mandating for UE to measure RLM metrics for maximum of X RLM-RS resources. However, as the UE complexity is mainly determined by the number of “monitored” resources rather than the number of “configured” resources, the number X does not need to be small, but the number Y, which is the number of “monitored” resources should be maintained small.
Observation 1. Current RAN1 agreement on RLM-RS number is the ones for configured RLM-RS.
Observation 2. The number of monitoring RLM-RS needs to be specified rather than that of configured RLM-RS.
Small X indeed likely to incur problem for the network implementations, especially for over6GHz where narrow beams are used for the cell/TRP coverage and when CU-DU split is taken place in which RRC is in CU and MAC is in DU. In our view, RRC reconfiguration should be minimized except for the very necessary occasions like TRP-level mobility. For a single TRP coverage, it can be considered by implementation by using up to 256 beams for 120 degrees in azimuth angle direction and 40 degrees in elevation direction. In this regard, X = 8 is definitely insufficient number for the single TRP coverage, and would require RRC reconfiguration to support the intra-TRP mobility, which must be frequent. 
Also for the BWP operation, it is inappropriate to configure maximum of only 8 RLM-RS. This number is actually for per cell RLM operation. However, there is multiple BWPs in a cell, and each BWP should have enough RLM-RS such as original number of 8. There is no guarantee that scheduled BWP has all the necessary number of RLM-RS when only 8 RLM-RS is configured per a cell. RLM-RS is configured in RRC reconfiguration, but BWP is moving through DCI, which is faster than RRC messaging. It is hard to configure RLM-RS dedicated to each BWP on every BWP switching through RRC message. 

Observation 3. 8, the maximal number of RLM-RS configured per cell is insufficient for both beam operation perspective and BWP operation perspective. 

This will be discussed in RAN1 in this meeting. And it is expected to have relative large number for X, e.g., 256, and introduce a new number, Y, which defines the number of monitored RLM-RS, and to limit the number to be small, e.g., 8.

Observation 4. It is expected that the maximum number of configured RLM RS resources is X=256, while the number of monitored RLM RS resources should be limited to be less than Y=8.

Based on the above observations, it is expected that RAN1 signals to UE X number of RLM-RS configured for a cell which is through RRC message as in current RAN1 agreement. However, Y number of RLM-RS to be monitored also should be indicated to UE in any possible ways by reflecting current UE condition. There are several possibilities on this.
Option 1. RLM-RS (X) is configured in RRC message, and the index of the monitoring RLM-RS (Y) which is the subset of X RLM-RS is indicated through MAC CE further for scheduled BWP.
Option 2. RLM-RS (X) is configured in RRC message, and the index of the monitoring RLM-RS (Y) which is the subset of X RLM-RS is indicated through DCI further for scheduled BWP.
Option 3. RLM-RS (X) is configured in RRC message, and only the number (Y) itself for RLM-RS to be monitored is indicated together in RRC message. How to chooses Y RLM-RS which is the subset of X RLM-RS is up to UE implementation, and UE monitors them.

Since signaling method i.e., using MAC CE or RRC message on the Y is in the scope of RAN2, we propose the following.
Proposal 1. RAN2 discusses the above method of RLM-RS signaling after RAN1 agrees to expand the number of RLM-RS configured, and to define the number of RLM-RS to be monitored.


3. Conclusion 
Based on above discussion, we conclude with the following observations and proposals.
Observation 1. Current RAN1 agreement on RLM-RS number is the ones for configured RLM-RS.
Observation 2. The number of monitoring RLM-RS needs to be specified rather than that of configured RLM-RS.
Observation 3. 8, the maximal number of RLM-RS configured per cell is insufficient for both beam operation perspective and BWP operation perspective. 
Observation 4. It is expected that the maximum number of configured RLM RS resources is X=256, while the number of monitored RLM RS resources should be limited to be less than Y=8.
Proposal 1. RAN2 discusses the above method of RLM-RS signaling after RAN1 agrees to expand the number of RLM-RS configured, and to define the number of RLM-RS to be monitored.
