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1. Introduction
In this contribution we present proposals for RRM enhancements related to RAN4 led items in Rel-19.
At the last RAN plenary there were brief presentations which were followed by question/answer sessions for selected set of Rel-19 proposals. The presentation also covered our Rel-19 proposal in [1]. Based on the contributions from other companies our observation is that several companies have also expressed their support for RRM enhancement proposals in our contribution [2-7].
The aim of this contribution is to collect further feedback on our proposals related to RRM enhancements in Rel-19 and propose way forward on the organization of these items. 
2. RRM Enhancements
In the area of RRM generally there are very large number of proposals. Therefore, our aim is to focus on those areas which are urgent and have substantial practice significance and cannot be covered in work items led by other working groups. Based on the arguments we have the following two proposals for RRM.
· FR2 Layer-3 measurement delay reduction
· UE power saving enhancements
4.1 FR2 measurement delay reduction
The FR2 measurement delay for layer-3 measurements (e.g. cell search, RSRP/RSRQ/SINR period) is much longer than in FR1 due to UE RX beam sweeping. The existing Rel-18 WI on RRM enhancement covering FR2 delay reduction is limited to only SCell activation delay reduction. The consequence is that the FR2 measurement delay increases execution of mobility procedures (e.g. cell reselection, handover etc) which rely on Layer-3 measurements as well as RLM/link recover procedures, which rely on Layer-1 measurements. Furthermore, longer measurement delay causes more scheduling restriction resulting in throughput loss. Currently wide range of UEs are expected to support simultaneous reception of reference signals (e.g. SSB, CSI-RS) from multiple beams and cells by means of utilizing multi-Rx chain/multi-panel implementation.
Therefore, our proposal is to reduce the FR2 measurement delay for layer-1 measurements related to the link recovery and RLM procedures and for layer-3 measurements for RRM procedures. More specifically the FR2 delay can be reduced at least for the following Layer-1 and Layer-3 measurements (intra/inter-frequency/inter-RAT NR/CA/DC) applicable in all the relevant RRC states: RRC Idle, RRC inactive and RRC connected states:
· RRC idle/inactive: cell re-selection, including idle mode CA/DC measurements etc.
· RRC connected: RLM, beam management/link recovery procedure, cell search, RSRP/RSRQ/SINR, SSB index acquisition, CGI reading etc.
The RAN4 work on FR2 measurement delay may also require some support from RAN2 in terms of defining new signaling for the UE to meet the reduced FR2 delay requirements. 
Due to similar views from several companies and large scope of the work it is worthwhile to put all aspects of the FR2 measurement delay reduction under one umbrella work item in Rel-19.
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Figure 1: Mobility procedures rely on layer-3 measurements.

4.2 UE power saving enhancements
The eDRX and relaxed RLM/BFD measurements enable substantial UE power saving without impacting network performance when used in certain scenarios. In LTE the eDRX requirements are specified for all types of UEs and in all RRC states. But in NR, the eDRX requirements are specified for Redcap UE in RRC idle and RRC inactive states since Rel-17. For non-RedCap UEs the eDRX requirements are specified for only in RRC idle. RAN2 signalling  procedures support eDRX for all types of UEs since Rel-17. There are also ongoing eDRX enhancements in Rel-18 primarily for RedCap UEs in RRC inactive under Rel-18 eRedCap WI. 
The RLM/BFD measurements for NR UEs can be relaxed under certain conditions e.g. low mobility, high SNR etc. However, the relaxed RLM/BFD requirements are specified for all types of UEs except the Redcap UEs.  RAN2 signally procedures support relaxed RLM/BFD measurement procedures for all types of UEs since Rel-17.
Therefore, our first proposal on UE power saving is to specify the missing eDRX measurement requirements for all type of NR UEs (except RedCap UEs for which they already exist) in RRC idle state and RRC inactive state. 
Our second proposal on UE power saving is to specify relaxed RLM/BFD requirements for Redcap UE for SSB/CSI-RS based RLM/BFD procedures. 
None of these UE power saving enhancements are expected to impact RAN2 procedures. 
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Figure 2: Paging time window (PTW) of eDRX contains multiple DRX cycles.
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Figure 3: UE sparsely uses configured SSBs for relaxed RLM/BFD measurements to conserve its power. 

3. Summary of proposals
The summary of observations and proposals related to the RRM enhancement in Rel-19 are provided below:
FR2 measurement delay reduction:
· Observation # 1: FR2 measurement delay for layer-1 and layer-3 measurements are considerably long compared to FR1 due to the UE Rx beam sweeping factor in FR2.
· Observation # 2: Several companies have identified the need to reduce FR2 measurement delay for layer-1 and layer-3 measurements in Rel-19.
· Proposal # 1: Due to large scope, the FR2 measurement delay work for layer-1 and layer-3 measurements in Rel-19 can be organized under one umbrella work item.
UE power saving enhancement:
· Observation # 3: Introduction of eDRX and relaxed RLM/BFD measurements enable substantial UE power saving without impacting network performance when used in certain scenarios.
· Observation # 4: So far eDRX requirements are specified only for RedCap UEs in both RRC idle and inactive states. 
· Observation # 5: eDRX requirements are specified for non-RedCap UEs only in RRC idle state; but rhey are missing in other relevant scenarios e.g. under RRC inactive state, small data transmission (SDT) etc.
· Observation # 6: There are also on going enhancements of eDRX requirements in Rel-18 mainly for the RedCap UEs in RRC inactive state under Rel-18 WI on enhanced RedCap.
· Observation # 7: So far relaxed RLM/BFD measurements requirements are specified only for non-RedCap UEs and therefore missing for RedCap UEs.
· Proposal # 2: Specify eDRX requirements for non-RedCap UEs in Rel-19 for all the missing cases based on Rel-17 and Rel-18 eDRX procedures e.g. under RRC inactive state, SDT etc.
· Proposal # 3: Specify relaxed RLM/BFD measurements requirements for RedCap UEs in Rel-19.
· Proposal # 4: Both eDRX requirements for non-RedCap UE and relaxed RLM/BFD measurements requirements for RedCap UEs can be part of RAN4 led RRM enhancement work item in Rel-19.
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