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Introduction
Based on Rel-19 timelines, RAN4 related Rel-19 topics will be approved in March 2024. In this paper, we provide our views on potential RAN4-led topics and mainly focus on RRM and gap enhancements. 
Discussion
RRM related topics
Referring to Rel-17/18 RRM package discussion, the scope can include the leftovers from previous release and new identified enhancements. In this part, we give our initial views on the interested RRM topics based on the existing Rel-18 progress and new identified scenarios. 
Enhancement for L3 measurement 
In R16, CSI-RS based L3 measurement requirements were defined under some conditions e.g., single FFT assumption, time domain restriction of 5ms time window etc. These conditions eventually restrict the applicable scenarios and deployments of CSI-RS based measurements. During the RRM discussion for most of the features, we can see that the measurement requirements are always defined based on the configured time window, e.g., SSB measurement based on SMTC, PRS measurement based on PPW and inter-RAT LTE measurement without gap based on configured time window. As the CSI-RS based measurement is used widely, to have a systematic solution for CSI-RS based measurement and align with other measurements, it is proposed to also define configured time window for CSI-RS. Actually there are already extensive support for this configured time window during WI stage and later release, but due to lack of RAN2 involvement and limited scope, it was not introduced. To make the solution available as soon as possible, we think it is time to specify this configured time window in Rel-19 and define the corresponding requirements including the collision between CSI-RS based L3 measurement and SSB/CSI-RS based L1 measurement. 
In summary, the CSI-RS based measurement enhancements need to be further considered in Rel-19 at least for the following aspects: 
· Introduce the configured time window for CSI-RS based measurement and specify the corresponding signaling support and RRM requirements. 
· RRM requirements for the collision case between CSI-RS based L3 measurement and SSB or CSI-RS based L1 measurement. 
Proposal 1: Further study and specify the RRM requirements for CSI-RS based L3 measurement in Rel-19, including but not limited to: 
· Introduce the configured time window for CSI-RS based measurement and specify the corresponding signaling support and RRM requirements. 
· RRM requirements for the collision case between CSI-RS based L3 measurement and SSB or CSI-RS based L1 measurement. 
The other enhancement for L3 measurement is FR2 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 2: Consider the following enhancement for L3 measurement in Rel-19: 
· Reduced number of Rx beams in FR2. 
· L3 measurement based on simultaneous DL reception. 
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. Firstly, only SSB based measurements are considered for L1 measurement of neighbor cell in Rel-18. Considering the L1 measurement for serving cell can be SSB based or CSI-RS based, the same principle can also be used for neighbor cell. It is proposed to consider CSI-RS based inter-cell L1 measurement in Rel-19 and specify the support of CSI-RS based inter-cell L1 measurement in all the RAN working groups. 
Secondly, due to the tight timeline 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. 
Thirdly, 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 3: Consider the following enhancement for inter-cell L1 measurement in Rel-19: 
· RRM requirements for CSI-RS based L1 measurement. 
· 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. 
Proposal 4: Further study and specify the following new scenarios for HO with PSCell requirements in Rel-19. 
· From NR SA to NE-DC
· From NR SA to NR-DC
· From LTE SA to EN-DC
Proposal 5: Further study and specify the HO with PSCell requirements for FR2+LTE NE-DC scenario in Rel-19. 
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. 
Proposal 6: Further study and specify the RRM requirements for TCI witching enhancement in Rel-19. 
RLM requirement enhancement
The function of RLM is to monitor the DL signal quality of the primary cell for the purpose of determining UE out-of-sync or in-sync status. The RLM design has been extensively discussed in RAN1. One of the most important aspects discussed for RLM is whether to support multiple IS/OOS PDCCH BLER pairs for supporting RLM optimization of VoNR and URLLC. Finally RAN1 agreed to support configurability between two pairs of IS/OOS BLER values for RLM purposes for VoNR and a LS was also sent to RAN4 to let RAN4 to decide the second BLER pair. 
From the LS in R1-1809853, very clear background information on the purpose of the second IS/OOS BLER pair was included. It has been observed in LTE, when semi-persistent scheduling is used, the service quality can be adequate also when the SINR is below the level corresponding to a PDCCH BLER of 10%. The most prominent example is for VoLTE. In these cases, it has been observed that the UE triggers RLF also when the voice quality is quite adequate. In other words, RLF may be triggered prematurely. We think RLM is a very important feature which impact operators’ network performance and deployment cost. The second BLER pair should be introduced based on RAN1 LS. In R18 RRM scope discussion, companies also showed the broad interest of this topic. We propose to have some discussion on this feature in Rel-19. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 7: Study on how to introduce the second IS/OOS BLER pair for VoNR in Rel-19. 
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. On the other hand, the gap enhancements are always discussed separately with other WIs, but after the other WIs are stable, the use of enhanced gaps can be extended to the other features such as NTN, MUSIM etc. 
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 8: Further study and specify the following gap related enhancements in Rel-19: 
· Combination of different gap types e.g., Pre-MG and NCSG. 
· Combination of gap enhancement and other features e.g., NTN, POS, MUSIM. 
· The enhancement for each individual gap feature, e.g., parallel measurement upon NCSGs. 
From Rel-17, many gap related features and enhancement are introduced and the scaling factors for L1/L3 measurements are updated accordingly in many clauses in the specification. Due to the different baseline measurement requirements and styles of different editors, the descriptions among clauses are not totally aligned and may cause some misleading for the readers who are not familiar with the standardization discussion. During the discussion in Rel-19, after specifying the further enhancement related measurement gaps, it is better to go through the corresponding clauses and align the gap related scaling factors and terminologies to make the specification clear. 
[bookmark: OLE_LINK11]Proposal 9: Study and work on the specification alignment for gap related scaling factors and terminologies. 
Conclusion
In this contribution, we provide our initial views on potential RAN4-related Rel-19 topics and the following proposals are given: 
Proposal 1: Further study and specify the RRM requirements for CSI-RS based L3 measurement in Rel-19, including but not limited to: 
· Introduce the configured time window for CSI-RS based measurement and specify the corresponding signaling support and RRM requirements. 
· RRM requirements for the collision case between CSI-RS based L3 measurement and SSB or CSI-RS based L1 measurement. 
Proposal 2: Consider the following enhancement for L3 measurement in Rel-19: 
· Reduced number of Rx beams in FR2. 
· [bookmark: _GoBack]L3 measurement based on simultaneous DL reception. 
Proposal 3: Consider the following enhancement for inter-cell L1 measurement: 
· RRM requirements for CSI-RS based L1 measurement. 
· Inter-cell L1 measurement based on enhanced gap configuration ( Pre-MG, concurrent MG or NCSG). 
· Inter-cell L1 measurement without measurement gap. 
Proposal 4: Further study and specify the following new scenarios for HO with PSCell requirements in Rel-19. 
· From NR SA to NE-DC
· From NR SA to NR-DC
· From LTE SA to EN-DC
Proposal 5: Further study and specify the HO with PSCell requirements for FR2+LTE NE-DC scenario in Rel-19. 
Proposal 6: Further study and specify the RRM requirements for TCI witching enhancement in Rel-19. 
Proposal 7: Study on how to introduce the second IS/OOS BLER pair for VoNR in Rel-19. 
Proposal 8: Further study and specify the following gap related enhancements in Rel-19: 
· Combination of different gap types e.g., Pre-MG and NCSG. 
· Combination of gap enhancement and other features e.g., NTN, POS, MUSIM. 
· The enhancement for each individual gap feature, e.g., parallel measurement upon NCSGs. 
Proposal 9: Study and work on the specification alignment for gap related scaling factors and terminologies. 
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