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1	Introduction
A WF on Rel-18 Mobility enhancement [1] was approved in RAN4#105 meeting. In this contribution, we discuss the leftover issues on general aspects and scenarios of L1/L2 based inter-cell mobility.
2	Discussion
Inter-frequency Cell switch 
	Issue 1-3-1: Whether to cover inter-frequency cell switch 
< Agreement >:t 
· Introduce requirements for inter-frequency cell switch
· Which scenarios to define cell switch requirements is up to RAN4 discussion.
· FFS: whether to support inter-frequency L1-RSRP measurement.
[bookmark: _Hlk127382014]Issue 1-3-2: Definition of inter-frequency cell switch
[bookmark: _Hlk119568214]< Wayforward >: FFS the following options
· Option 1 (CATT, vivo): where the SSBs of active serving cell(s) and the corresponding candidate target cell(s) are on different frequency layers
· [bookmark: _Hlk127382009]Option 2 (Apple): where the SSBs of SpCell and the target cell are on different frequency layers.
· [bookmark: _Hlk127382101]Option 3 (OPPO): From the point of cell switch, inter-frequency L1/L2-based mobility is considered assuming a current Scell is the target cell with different frequency layers from the SSBs of SpCell.
· Other options not precluded.


As discussed in last meeting, most companies think inter-frequency cell switch is assumed that the SSBs of SpCell and the target cell are on different frequency layers. 
Rel-18 L1/L2 mobility includes both non-CA (PCell only) and CA scenarios (PCell and SCell). RAN2 assumes it is feasible at least for the case that the target cell is already an active serving cell. For L1/L2 mobility, target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates. 
Since L1/L2 based mobility is aiming to reduce the delay requirements, it is better not to consider the inter-frequency cell switch with too much additional interruption or even gap. To simplify the discussion of requirements, we propose to narrow down the scenarios of inter-frequency cell switch as a compromise, for example, a current Scell is the target cell with different frequency layers from the SSBs of SpCell. In this case, the inter-frequency cell switch can be performed without gap. 
Proposal 1: Inter-frequency cell switch is assumed that where the SSBs of SpCell and the target cell are on different frequency layers. 
Proposal 2: As compromise, RAN4 considers to only define cell switch requirements without gap.
Inter-frequency L1-RSRP measurement
	Issue 1-3-3: Whether to cover inter-frequency L1-RSRP measurement
< Wayforward >: FFS the following options 
· Option 1 (MTK): deprioritize the discussion on L1 inter-frequency measurement
· Option 2 (Intel): Don’t define inter-frequency L1-RSRP measurement with MG requirement.
· Option 3 (CATT, OPPO): Further study whether to cover inter-frequency L1-RSRP measurement from the perspective of reducing measurement delay
· give priority to the inter-frequency without gap case, if inter-frequency L1-RSRP measurement needed.
· A measurement is regarded as a inter frequency L1-RSRP measurement without gap provided the center frequency and SCS of the SSB of the neighbor cell are different from the SSB of the serving cell, but the SSB of the neighbor cell is in the active BWP of serving cell.
· FFS: inter-frequency L1-RSRP measurement with gap
· Option 4 (CTC, Xiaomi, ZTE, Huawei, Nokia, Ericsson, CMCC): cover inter-frequency L1-RSRP measurement
· Option 4a (Apple): using MG for inter-frequency L1-RSRP can be considered as a baseline.
· Option 5 (vivo): 
· For inter-frequency measurement, further discuss how to avoid making the L1 measurement delay too long for fast cell switch in LTM if it is supposed to be performed within measurement gaps.
· For inter-frequency measurement, further discuss whether in R18 to support using intermediate results from L3 measurements in L1-RSRP reporting for both serving cells and candidate cells. 


In our view, to enable fast and efficient L1 measurement, gap should be avoided to introduce. For the case inter-frequency cell that is not a current serving cell and the target SSB of neighbor cell is not within any active BWP, gap and interruption usually needs to be introduced which is not the motivation of L1/L2 based inter-cell mobility. We have the concern that inter-frequency measurement within gaps would lead  to too long L1 measurement delay for fast cell switch in LTM.
Thus, we suggest to only support intra-frequency and inter-frequency L1-RSRP measurement without gap in this WI in R18. For the case inter-frequency target cell is not a current serving cell, or the target cell’s SSB is not completely contained in the DL active BWP, L1/L2 triggered mobility should be avoided to be configured. There are no requirements for these inter-frequency L1-RSRP measurements. 
If inter-frequency L1-RSRP measurement is agreed, we need to study how to achieve comparable measurement delay as intra-frequency L1-RSRP. And if companies want to introduce inter-frequency with MG, NCSG or NFG, they can be discussed after requirements without gap is completed, e.g., later phase/releases.
Proposal 3: Suggest to support intra-frequency and inter-frequency L1-RSRP measurement without gap in this release, and consider requirements with MG or NCSG at later phase or releases.

Sync & Async
	Issue 1-5-1: Definition of synchronous and non-synchronous
< Wayforward >: FFS the following options
· Option 1 (CATT): define synchronous and non-synchronous from the network perspective.
· The definition of synchronous and non-synchronous shall be consistent with the definition of the cell phase sync in Clause 7.4 of TS 38.133.
·  Option 2 (Xiaomi): For synchronous scenario, the timing offset between source cell and target cell defined in Rel-17 inter-cell BM requirement can be reused, e.g. timing offset between source cell and target cell is smaller than CP.
· Option 3 (ZTE): Reuse the legacy definition of sync and async for L3 HO into synchronous and non-synchronous
· Option 4 (Huawei): When Rx time difference between serving cell and non serving cell is with [x]us, the scenario is regarded as intra-frequency synchronous LTM.
· Option 5 (Ericsson): RAN4 not to define sync and async scenarios for LTM requirements.
Issue 1-5-2: Whether to support non-synchronous
< Wayforward >: FFS the following options
· Option 1 (Apple, Xiaomi): whether to support sync and async can be discussed after L1 measurement procedure become clearer and more stable.
· Option 3 (Huawei): depend on UE capability
· Option 4: Depends on issue 1-5-1 conclusion



RAN2 is also considering whether to perform DL synchronization to candidate/target cell before receiving the cell switch command. This issue is also related to the definition of synchronous and non-synchronous. We think cell detection or DL synchronization by L3 procedure needs long duration, at least tens of ms. In order to support L1/L2 based mobility, DL synchronization should be guaranteed. Furthermore, if timing offset is smaller than CP between source cell and target cell, we think the cell detection can be skipped. We suggest start from the RTD between serving cell and neighbour cell within CP at first. Whether to support sync and async can be discussed after L1 measurement procedure become clearer and more stable.
Proposal 4: RAN4 to focus on the case RTD between serving cell and neighbour cell within CP firstly.
Proposal 5: Whether to support sync and async can be discussed after L1 measurement procedure become clearer and more stable.
[bookmark: _GoBack]
3	Conclusion
Proposal 1: Inter-frequency cell switch is assumed that where the SSBs of SpCell and the target cell are on different frequency layers. 
Proposal 2: As compromise, RAN4 considers to only define cell switch requirements without gap.
Proposal 3: Suggest to support intra-frequency and inter-frequency L1-RSRP measurement without gap in this release, and consider requirements with MG or NCSG at later phase or releases. 
Proposal 4: RAN4 to focus on the case RTD between serving cell and neighbour cell within CP firstly.
Proposal 5: Whether to support sync and async can be discussed after L1 measurement procedure become clearer and more stable.
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