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1. Introduction
In RAN4#105 meeting, RAN4 has some initial discussion on L1/L2 based inter-cell mobility, and the related WF was approved in [1]. In this contribution, we would like to discuss the general aspects and scenarios for L1/L2 based inter-cell mobility and provide our proposals.
2. Discussion
Simultaneous data Rx/Tx
	Issue 1-2-1: Whether to consider simultaneous data Rx/Tx with both source cell and target cell during cell switch delay
< Wayforward >: FFS the following options 
· Option 1 (MTK, Ericsson): UE does not receive or transmit data on source cell after ACK transmission on cell switch command during cell switch delay. In other words, RAN4 to agree that DAPS plus LTM is not supported in Rel-18.
· Option 2 (Apple, ZTE): UE is not required to perform simultaneous data Rx or Tx with both source cell and target cell during LTM for both intra-frequency and inter-frequency scenario.
· Option 3 (xiaomi): For inter-frequency L1/L2 mobility,
· RAN4 not to consider simultaneous reception with both source cell and target cell during L1/L2 inter-cell mobility delay in non-CA case, 
· RAN4 to consider simultaneous reception with both source cell and target cell during L1/L2 inter-cell mobility delay in CA case.
· Option 4 (Huawei): For inter-frequency L1/L2 mobility, not to consider simultaneous RX/TX on serving cell and target cell, except: 
· For the case that inter-frequency target cell is a current serving SCell (i.e., role change), there is almost zero interruption during cell switch procedure.
· Option 5 (vivo):
· For R18 LTM, RAN4 assumes that UE needs not to set up 2 RLC entities with different DUs in the inter-DU cell switch, and the corresponding discussion should be done in RAN2.
· RAN4 should discuss the ‘simultaneous data Rx/Tx’ in a case-by-case manner. RAN4 not to discuss the simultaneous data Rx/Tx unless for some cases where the impact to RRM/RF/demod requirements is clear.
· UE is able to simultaneous Rx with both source cell and target cell for the scenarios at least when
· the RTD between source cell and intra-band target cell is within CP in FR1, or
· the RTD between source cell and inter-band target cell is within MRTD for inter-band CA in FR1, or
· considering single UE panel per FR2 band, the RTD between source cell and inter-frequency target cell is within MRTD for inter-band CA in FR2, and IBM is assumed
· UE is able to simultaneous Tx with both source cell and target cell for the scenarios at least when
· the Tx timing difference (TTD) between source cell and inter-frequency target cell is within MTTD for inter-band CA in FR1, or
· considering single UE panel per FR2 band, the TTD between source cell and inter-frequency target cell is within MTTD for inter-band CA in FR2, and IBM is assumed


In our understanding, simultaneous date Rx/Tx with both source cell and target cell means UE is required to support DAPS which requires higher UE complexity, e.g. dual protocol stacks and enhanced RF/baseband capability. And according to the WID description in [2], DAPS is not supported in Rel-18 LTM.
Proposal 1: RAN4 not to consider simultaneous reception with both source cell and target cell during LTM for both intra-frequency and inter-frequency L1/L2 mobility.
Intra-frequency & inter-frequency
	Issue 1-3-1: Whether to cover inter-frequency cell switch
< Agreement >: 
· 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.
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
· Option 2 (Apple): where the SSBs of SpCell and the target cell are on different frequency layers.
· 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.
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. 


According to the scope of Rel-18 mobility enhancement WI, the procedure of L1/L2 based inter-cell mobility are applicable to both intra-frequency and inter-frequency scenarios. In addition, in RAN1 incoming LS [3], RAN1 has agreed to support L1 inter-frequency measurement in Rel-18 LTM. Thus, from RAN4 perspective, inter-frequency L1-RSRP measurement should be supported and RAN4 can consider inter-frequency L1-RSRP measurement with MG as a baseline.
	Agreement
· For Rel-18 LTM, L1 inter-frequency measurement is supported from RAN1 point of view.


Proposal 2: RAN4 to support inter-frequency L1-RSRP measurement in Rel-18 LTM.
Proposal 3: RAN4 to consider inter-frequency L1-RSRP measurement as a baseline in Rel-18 LTM.
Synchronous & non-synchronous
	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


Regarding the synchronous scenario and asynchronous scenario, according to the scope of WI, we think RAN4 should define requirements for both synchronous and asynchronous scenarios. Considering UE needs to acquire DL synchronization of candidate cell(s) before performing L1-RSRP measurement, the asynchronous case can be supported from RAN4 perspective. And from UE reception perspective, the timing offset between source cell and target cell defined in Rel-17 inter-cell BM requirement can be reused as sync condition, e.g. timing offset between source cell and target cell is smaller than CP. 
	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


Proposal 4: RAN4 to support synchronous and asynchronous scenarios for LTM.
Proposal 5: 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.
3. Conclusion
In this contribution, we discuss the general aspects and scenarios for L1/L2 based inter-cell mobility and provide our proposals as follows.
Proposal 1: RAN4 not to consider simultaneous reception with both source cell and target cell during LTM for both intra-frequency and inter-frequency L1/L2 mobility.
Proposal 2: RAN4 to support inter-frequency L1-RSRP measurement in Rel-18 LTM.
Proposal 3: RAN4 to consider inter-frequency L1-RSRP measurement as a baseline in Rel-18 LTM.
Proposal 4: RAN4 to support synchronous and asynchronous scenarios for LTM.
Proposal 5: 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.
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