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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Following WID [1] is accepted in RAN#96 meeting. 
1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· [bookmark: _Hlk110926868]Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized

2. To specify mechanism and procedures of NR-DC with selective activation of the cell groups (at least for SCG) via L3 enhancements:
· To allow subsequent cell group change after changing CG without reconfiguration and re-initiation of CPC/CPA [RAN2, RAN3, RAN4]
Note 4: A harmonized RRC modelling approach for objectives 1 and 2 could be considered to minimize the workload in RAN2.

3. To specify CHO including target MCG and target SCG [RAN3, RAN2]. 
Note 5: This is already being targeted for Rel-17, so this objective will be reviewed at RAN#97-e.

4. To specify CHO including target MCG and candidate SCGs for CPC/CPA in NR-DC [RAN3, RAN2]
· CHO including target MCG and target SCG is used as the baseline

5. To specify RRM core requirements for the following, as necessary [RAN4]:
· L1/L2-based inter-cell mobility
· Enhanced CHO configurations addressed by this WI

6. To specify RF requirements to cover inter-frequency L1/L2-based mobility, as necessary [RAN4].

7. To study the following, with completion targeted by RAN#98 meeting [RAN4]:
· The impact of FR2 RRM mobility measurement acquisition and reporting on FR2 SCell/SCG setup/resume delay for a UE connecting from idle/inactive mode. 
· The level of feasible improvement in FR2 SCell/SCG setup delay from defining new UE measurement procedures and RRM core requirements, and whether additional information from the network would help the UE to perform those measurements effectively. The following sequence of events should be assumed.
· The UE initiates and performs improved measurements when it requests RRC connection setup/resume.
· After acquiring those improved measurements, the UE subsequently reports those measurements to the network to support SCell/SCG setup.
 
[bookmark: _Hlk110923768]In this contribution, we provide our views on the RAN4 aspects to support L1/L2 based inter-cell mobility for mobility latency reduction. 
Discussion
[bookmark: _Toc5952573]In Rel-17, due to time budget constraints, L1/L2 based inter-cell mobility were excluded by RAN1/RAN2 from the FeMIMO WID and RAN4 specified requirements for inter-cell beam management (BM), unified TCI state switching and TRP specific link recovery procedures. We think the RAN4 aspects in this WI to be extension of inter-cell BM part of the discussions.
In general, while discussing any extension to the previous release’s topics in RAN4, it is a common tendency to consider the previous release topic’s requirements as the baseline or the principles followed in deriving the previous release topic’s requirements as the baseline. We think this general approach may not work well in this topic of L1/L2 inter-cell mobility. This is mainly because, many scenarios are excluded in inter-cell BM requirements due to lack of consensus among companies and the resultant requirements are quite limiting for the L1/L2 based inter-cell mobility. 
Proposal 1: L1/L2 mobility shall be discussed as a new feature compared to inter-cell BM and do not consider inter-cell BM requirements as baseline for L1/L2 mobility.
One such example of the limitations of inter-cell BM is maximum number of TRPs UE can measure in FR2 as part of inter-cell BM. 
In Rel-17, RAN4 agreed that, if number of TRPs configured for L1-RSRP measurements is more than 1 in FR2, UE do not need to need to meet the requirements. One of the reason behind this agreement was UE do not support simultaneous reception (at least from RAN4 perspective) using different QCL type-D in Rel-17 and therefore UE can receive from only one TRP. However, in Rel-18, there is a WI to define requirement for UE capable of multi-RX chain, and UE is capable of supporting simultaneous reception from different QCL Type-D or different direction. We think the enhancements that are going to be introduced in multi-RX chain WI can be reused in L1/L2 mobility WI.
Proposal 2: UE capability of supporting multi-RX chain and simultaneous RX from different QCL type-D should be considered in L1/L2 mobility. 
In Rel-17, for inter-cell BM, RAN4 agreed that L3 mobility shall not impacted due to L1-RSRP measurement on other TRP. However, in Rel-18, since the L1-RSRP computation is for mobility purpose and not BM purpose, that agreement may not hold or at least should be revisited for some of the scenarios.
Proposal 3: RAN4 to study L1-RSRP measurement on L1/L2 mobility candidate cells impact to L3 mobility measurements. 
In Rel-17, inter-cell BM, target TRPs are considered as only intra-frequency carriers with same SCS and same active BWP. However, the L1/L2 mobility supports both intra-frequency and inter-frequency measurements (please see highlighted text below) from the scope of the WID. 
  Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized

Since L1/L2 mobility is a kind of alternative to L3 mobility (to achieve better interruption downtime) for some scenarios, we think HO to an inter-frequency cell is a highly possible scenario and shall be considered to define L1-RSRP measurement requirements for an inter-frequency candidate cell.
Proposal 4: RAN4 to consider both intra-frequency and inter-frequency candidate cells for defining the requirements for L1 measurements. 
Inter-frequency measurements
Inter-frequency measurements for L3 mobility are defined with both with gap and without gap. In Rel-17, RAN4 agreed some new type of gaps, such as Pre-MG, NCSG. RAN4 shall discuss the design principles to follow for L1 measurements in inter-frequency with all possible gap types.
Proposal 5: RAN4 to study of the possibility to use any type of gaps for inter-frequency L1 measurements. 
RAN4 requirements scope for L1/L2 mobility
Following requirements may need to be defined in RAN4 after the design principles are finalised in other WI (RAN1/2). Based on the 
· L1/L2 mobility delay requirements
· L1/L2 mobility interruption requirements
· Measurement’s requirements and measurement accuracy requirements
· Timing requirements
· MRTD and MTTD
Proposal 6: RAN4 to study and define the following requirements 
· L1/L2 mobility delay requirements
· L1/L2 mobility interruption requirements
· Measurement’s requirements and measurement accuracy requirements
· Timing requirements
· MRTD and MTTD

Summary and Conclusion
In this contribution we have analysed RAN4 aspects for L1/L2 based inter-cell mobility and made following proposals. 
Proposal 1: L1/L2 mobility shall be discussed as a new feature compared to inter-cell BM and do not consider inter-cell BM requirements as baseline for L1/L2 mobility.
Proposal 2: UE capability of supporting multi-RX chain and simultaneous RX from different QCL type-D should be considered in L1/L2 mobility.
Proposal 3: RAN4 to study L1-RSRP measurement on L1/L2 mobility candidate cells impact to L3 mobility measurements.
Proposal 4: RAN4 to consider both intra-frequency and inter-frequency candidate cells for defining the requirements for L1 measurements.
Proposal 5: RAN4 to study of the possibility to use any type of gaps for inter-frequency L1 measurements.
Proposal 6: RAN4 to study and define the following requirements 
· L1/L2 mobility delay requirements
· L1/L2 mobility interruption requirements
· Measurement’s requirements and measurement accuracy requirements
· Timing requirements
· MRTD and MTTD
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