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1. Introduction
During last RAN4 #105 meeting, the discussion about general aspects and scenarios had some progresses but there are many remaing issues. They are copied from approved WF [1] as follows.
· Simultaneous data Rx/Tx
· Whether to consider simultaneous data Rx/Tx with both source cell and target cell during cell switch delay
· Intra-frequency & inter-frequency
· Definition of inter-frequency cell switch
· Whether to cover inter-frequency L1-RSRP measurement
· RTD of serving cell and neighbour cell
· Whether to consider RTD of serving cell and neighbour cell larger than one CP for intra-frequency L1-RSRP measurement
· Sync & Async
· Definition of synchronous and non-synchronous
· Whether to support non-synchronous
· FR2-2 related
· Whether to consider FR2-2
· Others
· Downlink synchronisation requirements before cell switch
· interruption requirements due to PRACH transmission before cell switch
· Uplink synchronisation requirements before cell switch
· the number of searchers supported for LTM
· RACH-less LTM
This contribution proposes the views of remaining issues.
2. Discussion
2.1. Simultaneous data Rx/Tx
During last meeting, various cases were raised as options and companies proposed necessity and feasibility for each case as follows. 
===
< 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
===
According to RAN2 time chart conclusion in R2-2209256, the overall cell switch duration can be classified for 3 parts, configuration part after cell switch command reception, DL synchronization part, and UL synchronization part. Clearly the UE cannot Rx/Tx data simultaneously from source and target cell during DL synchronization part and UL synchronization part. Therefore the possible duration that the UE attempt to do simultaneous data Rx/Tx with both source cell and target cell is Tcmd + Tprocessing,2.
Observation 1: UE cannot Rx/Tx data simultaneously from source and target cell during DL synchronization part and UL synchronization part
Proposal 1: The possible duration that the UE attempt to do simultaneous data Rx/Tx with both source cell and target cell is Tcmd + Tprocessing,2.
And if the UE needs synchronization part to switch the cell, simultaneous data Rx/Tx with both source cell and target cell is infeasible even if during Tcmd + Tprocessing,2. The possible scenario without synchronization part is that the target cell is a current serving SCell (i.e., role change).
Proposal 2: The possible scenario which can achieve simultaneous Rx/Tx is the scenario without synchronization part which is the target cell is a current serving SCell (i.e., role change).
2.2. Intra-frequency & inter-frequency
During last meeting, there are two remaining issues for this sub topic.
===
Issue 1-3-2: Definition of inter-frequency cell switch
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· 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.
===
About definition of inter-frequency cell switch, in order to cover various scenario, option 1 is preferable. However it is better to start the case that the SSBs of SpCell and the target cell are on different frequency layers as an example scenario.
Proposal 3: Inter-frequency cell switch should be defined where the SSBs of active serving cell(s) and the corresponding candidate target cell(s) are on different frequency layers.
Proposal 4: It is better to start the case that the SSBs of SpCell and the target cell are on different frequency layers for inter-frequency cell switch study.
As stated from many companies, to reduce HO delay, the case without measurement gap should be specified first. In other words, it is firstly specified that 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.
Proposal 5: It is firstly specified that 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.
2.3. RTD of serving cell and neighbour cell
The consideration of RTD larger than CP length was discussed and there were 5 options as follows.
===
< Wayforward >: FFS the following options
· Option 1 (MTK, Xiaomi, OPPO, vivo): Start the discussion from RTD of serving cell and neighbour cell within one CP for SSB based L1-RSRP measurement. FFS impact to UE complexity, measurement delay and interruptions for RTD>CP.
· Option 2 (Intel, Ericsson, QC): No need to restrict the RTD between serving cell and neighbour cell to be within CP for SSB-based L1-RSRP measurement
· Option 3 (Apple): FFS after L1 measurement procedure become clearer and more stable.
· Option 4 (CATT, vivo): depends on UE implementation
· FFS: Whether to relax the RTD< CP restriction can be an optional capability of UE.
· Option 5(Huawei): For SSB based L1-RSRP, discuss whether Rx time difference between serving cell and non serving cell is larger than [x]us. Whether UE supports out of [x]us depends on UE capability.
===
According to the definition of SS-RSRP measurement specified in 38.215, the measurement value is SSS power.
SS reference signal received power (SS-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals.
Thus, RTD is not needed to be restricted by CP length because demoduration is not needed. However, at least RTD should be less than symbol duration of smaller SCS between source and target cell.
Proposal 6: According to the definition of SS-RSRP measurement specified in 38.215, the measurement value is SSS power. Thus, RTD is not needed to be restricted by CP length. However, at least RTD should be less than symbol duration of smaller SCS between source and target cell.
2.4. Sync & Async
===
< 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.
===
The existing cell phase synchronization accuracy is for the phase synchronization of TDD cells. In this study, synchronous and non-synchronous is the problem whether UE can measure L1-RSRP correctly or not. Therefore it should be defined by RTD value.
Proposal 7: Synchronous and non-synchronous is the problem whether UE can measure L1-RSRP correctly or not. Therefore it should be defined by RTD value.
3. Conclusion
In this contribution, we proposed our views on L1/L2 based inter-cell mobility requirements.
Observation 1: Clearly the UE cannot Rx/Tx data simultaneously from source and target cell during DL synchronization part and UL synchronization part
Proposal 1: The possible duration that the UE attempt to do simultaneous data Rx/Tx with both source cell and target cell is Tcmd + Tprocessing,2.
Proposal 2: The possible scenario which can achieve simultaneous Rx/Tx is the scenario without synchronization part which is the target cell is a current serving SCell (i.e., role change).
Proposal 3: Inter-frequency cell switch should be defined where the SSBs of active serving cell(s) and the corresponding candidate target cell(s) are on different frequency layers.
Proposal 4: It is better to start the case that the SSBs of SpCell and the target cell are on different frequency layers for inter-frequency cell switch study.
Proposal 5: It is firstly specified that 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.
Proposal 6: According to the definition of SS-RSRP measurement specified in 38.215, the measurement value is SSS power. Thus, RTD is not needed to be restricted by CP length. However, at least RTD should be less than symbol duration of smaller SCS between source and target cell.
Proposal 7: Synchronous and non-synchronous is the problem whether UE can measure L1-RSRP correctly or not. Therefore it should be defined by RTD value.
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