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1. Introduction
L1/L2 based inter-cell mobility - General aspects and scenarios were widely discussed during the previous RAN4 meetings. The last agreements can be found in [1], in which there are still some open issues. In this contribution, we continue discussing the open issues.
2. Discussion
The first issue is about definition of inter-frequency cell switch:
[bookmark: _Hlk128491638][bookmark: _Hlk127794791]Issue 2-2-1: Definition of inter-frequency cell switch
< Wayforward >: FFS the following options
· Option 1 (Apple, CTC, CATT, MTK, DOCOMO, OPPO, vivo, Huawei, Nokia, Ericsson): Inter-frequency cell switch is defined where the SSB of Pcell and/or PScell and the candidate target cell are on different frequency layers.
· Option 2 (CATT, DOCOMO, CMCC, vivo): Inter-frequency cell switch is defined where the SSBs of active serving cell(s) and the corresponding candidate target cell(s) are on different frequency layers
· Option 3 (CMCC): no need to have the definition of inter-frequency cell switch if cell switch delay requirements are agnostic for intra-frequency and inter-frequency, same as existing HO delay requirements.
· Option 4 (Ericsson): Follow legacy procedure and do not define any explicit definition in the spec

Since only SSB based L1-RSRP measurement on neighbour cell is confirmed, we suggest RAN4 considers definition based on SSB. The potential impact, from RRM requirements point of view, at least is on Tsearch. Note that in legacy handover requirements, Tsearch for unknown case is different between intra and inter-frequency case.
Option 1 and 2 are quite similar. The only difference is that case that target cell is on same frequency layer as one of the SCells in source gNB. Note that sometimes NW may not configure MO on SCC. In case no MO is configured on the SCC and the SCell has been deactivated for a long time, UE may not have AGC info on that carrier. Therefore, additional time in Tsearch is needed, similar to inter-frequency. Considering this worst case, we suggest to go with option 1.
[bookmark: _Ref131171610]Proposal 1: Inter-frequency cell switch is defined where the SSB of Pcell and/or PScell and the candidate target cell are on different frequency layers.

Next issue is whether to specify requirements for downlink/uplink synchronisation before cell switch:
[bookmark: _Hlk128141053]Issue 2-4-1: Whether to specify requirements for downlink/uplink synchronisation before cell switch
< Wayforward >: FFS the following options
· Option 1 (Apple): No need to define specific requirements for downlink synchronisation before cell switch since it has already been covered by existing L3 measurement requirements.
· Option 2 (Intel): If TCI state switch command can be sent before cell switch, depending on progress of RAN1, RAN4 may need to further discuss how to update current requirement for TCI activation, e.g. timing offset, active BWP.
· Option 3 (QC): RAN4 to discuss whether and how to define delay and interruption requirements for PDCCH ordered PRACH transmission to LTM cell for which UE needs additional processing to build and load RF scripts. It is also up to decisions from other working groups.
· Option 4 (Ericsson): 
· RAN4 to study interruption requirements due to PRACH transmission
· RAN4 to discuss the DL synchronization requirements and the number of cells for which DL pre-synchronization can be maintained at the UE.
· RAN4 to discuss downlink synchronisation requirements for UE before receiving cell switch command.
In RRM requirements design, UE is assumed to use fine beam for L1 measurement. Without L3 measurement to roughly know the direction of the RS, it is challenging for UE to try all the fine beams within the spherical coverage.
In order to reduce the L1 measurement delay, NW shall configure L3 measurement first and configure L1 measurement only for the most possible candidate cell for handover/cell switch. Both downlink synchronisation and rough beam training can be done in L3 measurement procedure.
Regarding UL synchronization, RAN1 is discussing PDCCH ordered PRACH transmission to neighbour cell before cell switch command for network to calculate TA to be used in neighbor cell. During PRACH to neighbour cell procedure, UE may not be able to continue DL/UL data with serving cell. Corresponding interruption requirements need to be introduced. Note that procedure design for PDCCH ordered PRACH on neighbor is still under discussion in RAN1, e.g. whether RAR is expected to be received via serving or neighbor cell, which has impact on RAN4 interruption design. Thus RAN4 requirements can be discussed once the procedure design is stable.
[bookmark: _Ref131171613]Proposal 2: assuming NW shall configure L3 measurement before configuring L1 measurement, no need to define specific requirements for DL synchronisation before cell switch since it has already been covered by existing L3 measurement requirements.
[bookmark: _Ref131171615]Proposal 3: RAN4 needs to introduce interruption requirements for PDCCH ordered PRACH on neighbour cell. Detailed requirements can be discussed once corresponding RAN1 design is stable.



3. Conclusion
In this contribution, we provide further discussion on general aspects and scenarios for LTM. After discussion, the following conclusions are provided:
Proposal 1: Inter-frequency cell switch is defined where the SSB of Pcell and/or PScell and the candidate target cell are on different frequency layers.
Proposal 2: assuming NW shall configure L3 measurement before configuring L1 measurement, no need to define specific requirements for DL synchronisation before cell switch since it has already been covered by existing L3 measurement requirements.
Proposal 3: RAN4 needs to introduce interruption requirements for PDCCH ordered PRACH on neighbour cell. Detailed requirements can be discussed once corresponding RAN1 design is stable.
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