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Introduction
In RAN#102 meeting, the candidate RRM topics for Rel-19 were discussed and the following summary is captured in [1] based on the discussion. In this paper, we provide our views on potential RAN4-led RRM topics and give our proposals on the organization of the work item. 
	Summary/conclusions for RRM topics:

From moderator point of view, these below high level descriptions can be used as starting point 

· FR2 L3/L1 measurement delay reduction with reduced Rx beam sweeping and enhanced CSSF for connected mode 
· FFS on applied scenarios, justification and feasibility on reduced number of Rx beam sweeping 
· Parallel measurement with NCSG
· Pre-configured NCSG 
· HO with PScell for scenarios for NR SA to NR DC
· Extend the R17 RLM/BFD relaxation requirements to RedCap UEs
· Enhancements to maintain the UE reception and transmission during the period (or part of period) of DL, UL and joint DL/UL active TCI state switching
· Specify the requirements for inter-frequency and intra-frequency L1 measurement based on NCSG 
· Further study on RAN1/2 impact 
· A-TRS based TCI switch delay and Scell activation 
· Scell with UL only transmission with study on RAN1/2 impact 
· Dynamic RTD/TTD status update
· FFS on the applied scenario and also the performance gain for network and UE 
· FFS on RAN2 impact on designing the report, e.g. event triggered report 
· Further check with RAN1 MIMO item if the reporting has been already included 
· Fast Scell activation with EMR with both delay requirements for Scell activation and enhanced measurement accuracy requirements. 
· Combination of different gap types, e.g., Pre-MG and NCSG and combination of gap enhancement and other features, e.g., NTN, POS, MUSIM



Discussion
Referring to Rel-17/18 RRM package discussion, the scope can include the leftovers from previous release and new identified enhancements. Based on the discussion in last RAN plenary meeting, many topics are raised and companies has different preference. From our perspective, we think the essential aspects are the operator requests and the improvement of the system performance, e.g., new scenarios support for handover, interruption/delay reduction and measurement/transmission efficiency improvement by gap enhancement, etc.  Based on such principle, we give the motivation for prioritized topics in this section. 
FR2 L3/L1 measurement delay reduction 
In FR2, due to the impact of beam sweeping, the measurement delay is usually long and the delay reduction is always necessary and beneficial to the network performance. For general RRM measurement, some approaches to reduce the delay can be considered. E.g., in Rel-17, reduced number of Rx beam was introduced for PRS measurement. We think it can also be reused in RRM measurement to reduce the measurement delay considering the similar implementation. Also in Rel-18, the requirements for FR2-1 UE with simultaneous DL reception were defined but the requirements for L3 measurement are not included. To reduce the L3 measurement delay and make full use of the multiple Rx chains, some further enhancement on L3 measurement based on simultaneous reception can be studied in Rel-19. 
Proposal 1: Consider the following enhancement for FR2 L3/L1 measurement in Rel-19: 
· [bookmark: OLE_LINK2]Reduced number of Rx beams in FR2. 
· L3 measurement based on simultaneous DL reception. 
[bookmark: OLE_LINK3]Enhancement for inter-cell L1 measurement
In Rel-18, some mobility enhancements are introduced, e.g., inter-cell L1 measurement. Due to limited time, some aspects are not considered and can be enhanced in Rel-19. E.g. in Rel-18, only type-1 MG is considered for the inter-frequency L1-RSRP measurement with gap. But in Rel-17/18, some gap enhancements have been introduced, e.g., Pre-MG, concurrent MG, NCSG and the combination of them. To reduce the measurement latency and align the gap configuration for different measurements, we think the enhanced gap configuration can also be used for inter-cell L1 measurement. 
Secondly, there are some UE capabilities for measurement without gap e.g., NeedForGap defined in the existing L3 measurement, which can also be considered for inter-cell L1 measurement. To reduce the measurement delay and extend the applicable cases for inter-cell L1 measurement, it is proposed to consider the inter-cell L1 measurement without gap. 
 Proposal 2: Consider the following enhancement for inter-cell L1 measurement in Rel-19: 
· Inter-cell L1 measurement based on enhanced gap configuration ( Pre-MG, concurrent MG or NCSG). 
· Inter-cell L1 measurement without measurement gap. 
HO with PSCell for new scenarios
For HO with PSCell requirements in R17 RRM enhancement, only the following scenarios are defined:
· from NR SA to EN-DC
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
But from the discussion, there can be other scenarios that operators are interested in (e.g. from NR SA to NE-DC, from NR SA to NR-DC and from LTE SA to EN-DC etc.). Considering the market demand and commercial deployment, these scenarios can be considered in Rel-19. 
Moreover, for HO with PSCell requirements in R17, considering the timeline and urgency, only FR1+LTE NE-DC scenario was considered and FR2+LTE NE-DC scenario was deprioritized. In our understanding, this scenario can be considered in Rel-19. 
During the discussion in RAN plenary, operator commented to prioritize the scenario from NR SA to NR DC. Considering operator’s request, it is suggested to define requirement for the case from SA to NR-DC in Rel-19. 
Proposal 3: Further study and specify the following new scenarios for HO with PSCell requirements in Rel-19. 
· From NR SA to NR-DC
TCI switching enhancement
In Rel-16 TCI switching requirement, there was a time gap from “slot n+ THARQ +(3 ms) / NR slot length” to “slot n+ THARQ +(3 ms+TOk*(Tfirst-SSB + TSSB-proc)) / NR slot length”. UE is not required to receive DL data during this time gap which probably impact the throughput performance in case the first SSB arrives 160ms later. Due to limited scope of RRM requirements in R18, this enhancement was not included. In our understanding, RAN4 can further discuss if UE behavior can be enhanced to receive DL data during the time gap of Tfirst-SSB in Rel-19. 
In above procedure, SSB is used for AGC and T/F tracking during switching. And in Rel-17 and Rel-18, periodic TRS and A-TRS have been investigated and used for reduction of SCell activation delay. Similar solution can also be used for reducing TCI state switch delay. 
Proposal 4: Further study and specify the RRM requirements for TCI witching enhancement in Rel-19 including: 
· Enhancements to maintain the UE reception and transmission during the period
· A-TRS based TCI switching 
Gap related enhancements
In Rel-17 NR and MR-DC measurement gap enhancements WI, three objectives pre-configured MG (pre-MG), concurrent MGs and Network Controlled Small Gap (NCSG) were defined. And in Rel-18, some combinations of these features are discussed and introduced. But due to the limited time, there are still some aspects not considered which can be further improved in further release, e.g., the combination of Pre-MG and NCSG. 
Also for each individual feature, some enhancements can be further considered, e.g., the collision handling of concurrent MG and the parallel measurements for concurrent NCSG. For the collision handling of concurrent MG, priority rule is used for existing requirements and only different priorities are considered. To accommodate more use cases, equal priority can be further considered and the keep solution in MUSIM can also be considered for some high capability UE. 
For the configuration of concurrent NCSGs, the requirements are defined in Rel-18 with the assumption that the parallel measurements upon two NCSGs are not supported and the same dropping rule as concurrent MG is used for NCSG collision. But considering that the concurrent NCSG can be supported based on the different RF chains, it is possible to support parallel measurement upon NCSG collisions and this implementation is beneficial on measurement delay reduction. It is proposed to define parallel NCSG measurement in Rel-19. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Proposal 5: Further study and specify the following gap related enhancements in Rel-19: 
· Combination of different gap types e.g., Pre-MG and NCSG. 
· The enhancement for each individual gap feature, e.g., parallel measurement upon NCSGs. 
Fast SCell activation with EMR
In last RAN plenary, the proposal on fast SCell activation with EMR was discussed. It was proposed to use early measurement reporting to enhance the measurement delay and accuracy requirements for SCell activation procedure. Based on the contributions and discussions, there are proposals for different aspects. Some of the proposals are based on Rel-16 EMR while the others are based on Rel-18 enhanced solution for UE not supporting Rel-16 EMR. The scope needs to be clarified in this meeting. In our understanding, the baseline should be Rel-16 EMR. Also in last meeting, both delay requirements and accuracy requirements are mentioned to be enhanced. But if the baseline is Rel-16 EMR, the reporting is still based on the existing measurements. Only delay requirements can be enhanced while there is no impact on the accuracy requirements. 
Proposal 6: The scope for fast SCell activation with EMR needs to be clarified e.g., on the following aspects: 
· Whether it is based on Rel-16 EMR or Rel-18 enhanced measurement solution. 
· Whether accuracy requirements can be enhanced. 

Conclusion
In this contribution, we provide our views on potential RAN4-related Rel-19 RRM topics and the following proposals are given: 
Proposal 1: Consider the following enhancement for FR2 L3/L1 measurement in Rel-19: 
· Reduced number of Rx beams in FR2. 
· L3 measurement based on simultaneous DL reception. 
Proposal 2: Consider the following enhancement for inter-cell L1 measurement in Rel-19: 
· Inter-cell L1 measurement based on enhanced gap configuration ( Pre-MG, concurrent MG or NCSG). 
· Inter-cell L1 measurement without measurement gap. 
Proposal 3: Further study and specify the following new scenarios for HO with PSCell requirements in Rel-19. 
· From NR SA to NR-DC
Proposal 4: Further study and specify the RRM requirements for TCI witching enhancement in Rel-19 including: 
· Enhancements to maintain the UE reception and transmission during the period
· A-TRS based TCI switching 
Proposal 5: Further study and specify the following gap related enhancements in Rel-19: 
· Combination of different gap types e.g., Pre-MG and NCSG. 
· The enhancement for each individual gap feature, e.g., parallel measurement upon NCSGs. 
Proposal 6: The scope for fast SCell activation with EMR needs to be clarified e.g., on the following aspects: 
· Whether it is based on Rel-16 EMR or Rel-18 enhanced measurement solution. 
· Whether accuracy requirements can be enhanced. 
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