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Introduction
L1/L2 based inter-cell mobility was discussed in last meeting [1]. This contribution provides further analysis on some general aspects and scenarios on L1/L2 based inter-cell mobility from RRM perspective.
Discussion
· [bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]Definition of Inter-frequency cell switch
In RAN2, the term “cell switch” is the procedure of triggering change of cells via LTM. From handover perspective, the mobility focus on PCell only. LTM based cell switch is supposed to follow the same way. Therefore in theory, inter-frequency cell switch is considered that the SSBs of SpCell (Pcell and/or PScell) and the target cell are on different frequency layers.
	Terminology
RAN2 to use “LTM” as term for the L1/L2-triggered mobility. 
Use the term “cell switch” for the procedure of triggering change of cells via the LTM feature
Use the term “Subsequent” LTM for the case when cell switch between L1/L2 mobility candidates is done without RRC reconfiguration in between.




	· For SSB L1-RSRP measurement, follow the definition of L3 measurement:
· A measurement is defined as a SSB based intra-frequency L1 measurement provided the center frequency and SCS of the SSB of the neighbor cell is the same as SSB of the serving cell indicated in ServingCellConfigCommon 
· Note: RAN4 will revisit the definition based on RAN1/2 conclusion.


It shall be noted that L3 measurement is always performed as the cell detection is always needed. The possible L1/L2 mobility procedure is that the limited number of candidate cells selected through L3 measurement and then network configure L1/L2 measurements related with the candidate cells and then UE reports corresponding L1/L2 measurement results. Therefore in our understanding, there is no unknown target cell for LTM based cell switching. According to current handover requirements, requirements are agnostic for known target cell case for intra-frequency and inter-frequency. In this sense, it is no need to further discuss the intra-frequency/inter-frequency cell switch definition.
Observation 1: Network configures L1 measurement on a neighbour cell after receiving L3 measurement report on that cell. 
Proposal 1: Inter-frequency cell switch is the case that the SSBs of SpCell and the target cell are on different frequency layers. However if RAN4 agree target cell is always known, there is no need to further discuss this definition as cell switch delay requirements are agnostic to known intra-frequency and inter-frequency cell.
· Role change requirements
In RAN2, role change is explicitly supported. The agreements in RAN2#120 meeting are duplicated as below,
	· For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.




	· Inter-freq L1L2 mobility: R2 Confirms that For L1L2 mobility inter-freq scenarios in general should be supported (including mobility to inter-frequency cell that is not a current serving cell), including the support of inter-frequency L1 measurements, if feasible by R4 and R1.




The first case listed above is regarded as “role change” case, and the latter one listed above is general case. Both scenarios can be considered when defining requirements.
Proposal 2: Introduce requirements for the following cell switch scenario:
· Target Pcell/SCell is current SCell/PCell, i.e., current SCell/Pcell is configured as candidates.
· Switch to inter-frequency cell that is not a current serving cell
· Downlink/uplink synchronisation before cell switch
In legacy handover requirements, the interruption time is specified as below.
Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
In LTM, to reduce the interruption time after cell switch, i.e., T∆, RAN1 and RAN2 agreed to support DL sync before cell switch. It means that UE can acquire and track DL fine timing of candidate cells based on SSB before cell switch. 
	RAN1 Agreement
· Regarding the potential RAN1 enhancements to reduce the handover delay / interruption for Rel-18 LTM
· Support at least DL synchronization for candidate cell(s) based on at least SSB before cell switch command
· Further study the necessary mechanism, e.g. signaling and UE capability




	RAN2 agreements
· R2 assumes that the following items may be discussed by RAN1 and RAN4 (and may be scenario specific): 
- Whether to perform DL synchronization to candidate/target cell before receiving the cell switch command. R2 assumes this is feasible at least for the case that the target cell is already an active serving cell.
- Whether to support of performing TRS tracking and CSI measurement of candidate/target cell before/by cell switch command


Proposal 3: UE can acquire and track DL fine timing of candidate cells based on SSB before cell switch.
Regarding UL synchronization, PDCCH-order based RACH for TA measurement for candidate cells before cell switch is supported in RAN1. Regardless without RAR or with RAR scheme, UE shall transmit preamble to multiple candidate non-serving cells. During the procedure, the uplink transmission of serving cell may be interrupted. One solution is RAN1 define priority between PRACH TX to non-serving cells and UL TX of serving cell, the other solution is RAN4 to discuss the interruption impact.
	Agreement
For PDCCH ordered-RACH for candidate cell(s), RAR reception can be configured/indicated
· If reception of RAR is not configured/indicated (without RAR)
· TA value of candidate cell is indicated in cell switch command
· FFS: whether UE should re-transmit PRACH when reception of RAR is not configured/indicated
· FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order
· If reception of RAR is configured/indicated (with RAR), FFS
· whether RAR is received from serving cell or candidate cell
· if RAR is received from candidate cell, whether Type1-PDCCH CSS of the candidate cell is configured to the UE
· content of RAR
· FFS: signaling for configuration/indication of whether RAR needs to be received
· UE can report the support combination of with RAR only and without RAR only, where support of one default scheme is the baseline UE approach for LTM
· Send LS to RAN2 and RAN3 to check the feasibility about this agreement
· Note: Definition of candidate cells is up to RAN2



Proposal 4: For PDCCH-order based RACH for TA measurement for candidate cells before cell switch, priority between PRACH TX to non-serving candidate cells and UL TX of serving cell or interruption impact due to PRACH TX to non-serving candidate cells needs to be studied.
Conclusions
This contribution provides further analysis on L1/L2 based inter-cell mobility for mobility latency reduction. The following proposals are provided:
Observation 1: Network configures L1 measurement on a neighbour cell after receiving L3 measurement report on that cell. 
Proposal 1: Inter-frequency cell switch is the case that the SSBs of SpCell and the target cell are on different frequency layers. However if RAN4 agree target cell is always known, there is no need to further discuss this definition as cell switch delay requirements are agnostic for known intra-frequency and inter-frequency cell.
Proposal 2: Introduce requirements for the following cell switch scenario:
· Target Pcell/SCell is current SCell/PCell, i.e., current SCell/Pcell is configured as candidates.
· Switch to inter-frequency cell that is not a current serving cell
Proposal 3: UE can acquire and track DL fine timing of candidate cells based on SSB before cell switch.
Proposal 4: For PDCCH-order based RACH for TA measurement for candidate cells before cell switch, priority between PRACH TX to non-serving candidate cells and UL TX of serving cell or interruption impact due to PRACH TX to non-serving candidate cells needs to be studied.
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