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1	Introduction
A WF on Rel-18 Mobility enhancement [1] was approved in RAN4#104bis-e meeting. An LS [2] was also sent from RAN2 on the progress of L1/L2-triggered mobility.
	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.

Target performance enhancements
No security update support in Rel-18 with L1/L2 based mobility.
FFS whether ASN.1 decoding and validity/compliance check of candidate cell configuration are performed upon reception of the candidate cells configuration. FFS if this need to be specified. 
For UE processing, the following (not exhaustive) is assumed to be performed after receiving the cell switch command:
MAC/RLC reset (when configured) 
RF retuning (e.g. needed for inter-frequency), baseband retuning 
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
L1L2 based mobility supports the following CA scenarios:
PCell change without SCell change
PCell change with SCell change
Support NR-DC scenario in L1L2 based mobility, at least for the PSCell change without MN involvement case, i.e. intra-SN. 

L1 measurements and beam indication
RAN2 assumes that RAN1 will drive discussions on L1 measurement enhancements, if any. If RAN1 identifies the need for e.g. event reporting, filtering etc, RAN2 can then be involved if needed. 
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.
RAN2 assumes that whether to use the unified TCI framework as the baseline for beam indication for L1L2 mobility is up to RAN1 (RAN2 observes that L1/L2 mobility need to support inter-freq cases). 

RRC
A L1/L2 inter-cell mobility candidate (target) configuration is received within an RRC message before the L1/L2 dynamic switch is triggered.
For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.
RAN2 assumes that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported. 

Dynamic cell switching
RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, FFS if the MAC CE or a DCI is used for the actual triggering. 
RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index. 
FFS if it should be possible to perform SCell activation/deactivation (amongst SCells associated with the candidate configuration) simultaneously with L1 L2 mobility trigger MAC CE (if so, FFS how this is determined).
RAN2 assumes that both RACH-based (CFRA, CBRA) and RACH-less procedures for L1 L2 mobility switch may be supported. RACH-less if the UE doesn’t need to acquire TA during the cell switch. RAN2 understands that the feasibility of RACH-less may depend on RAN1, and expect that RAN1 is working on this. 
RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS). 
FFS if the MAC CE can indicate TCI state(s) (or other beam info) to activate for the target Cell(s), dep on RAN1 progress.
R2 assumes that at L1L2 cell switch: Whether the UE performs partial or full MAC reset (FFS what partial reset is, e.g. to avoid data loss), re-establish RLC, perform data recovery with PDCP is explicitly controlled by the network. R2 assumes that this can be configured by RRC. FFS if MAC CE indication(s) is/are needed.



In this contribution, we discuss the issues on general aspects and scenarios of L1/L2 based inter-cell mobility.
2	Discussion
	< Agreement>: Issue 1-1-4: Definition of L1 intra-frequency/inter-frequency measurement
Agreement on GTW
· 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. 

	RAN2 agreements:
For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.


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 intra-frequency and inter-frequency measurement are in the scope, we think target PCell could be SCell which could be the same frequency as Spcell. Therefore, we suggest RAN4 consider to revisit the definition based on RAN1/2 conclusion based on current agreements.
· A measurement is defined as an SSB based intra-frequency L1 measurement provided the center frequency and SCS of the SSB of target Pcell is the same as SSB of Spcell indicated in ServingCellConfigCommon. Otherwise it is inter-frequency L1 measurement. 
Proposal 1: Update the definition of L1 intra-frequency/inter-frequency measurement for mobility based on RAN2 conclusion:
· A measurement is defined as an SSB based intra-frequency L1 measurement provided the center frequency and SCS of the SSB of the neighbor cell are the same as SSB of Spcell indicated in ServingCellConfigCommon. Otherwise it is inter-frequency L1 measurement. 

	<Way forward >: Issue 1-1-5: Whether to cover inter-frequency L1-RSRP measurement
	RAN2 agreement in RAN2#119bis-e
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.


· Option 1 (Intel): focus on inter-frequency L1-RSRP measurement without gap first
· Option 2 (MTK, OPPO): deprioritize the discussion on L1 inter-frequency measurement 
· Option 3 (Huawei, Xiaomi, Ericsson, CMCC, Apple, Nokia, CTC, CATT): cover inter-frequency L1-RSRP measurement
· FFS: the number of supported inter-frequency layers
· FFS: MG can be used for inter-frequency L1 measurements.
· Option 4 (QC, vivo): wait for RAN1/2 progress
<Way forward >: Issue 1-1-6: Whether to cover inter-frequency cell switch 
The difference is 1-1-5 is from the point of measurement, 1-1-6 is from the point of cell switch. The definitions of intra-frequency and inter-frequency may be different from the point of measurement and the point of cell switch. Take the scenario “the target PCell is a current Scell” as an example, from the point of measurement, the SCC is still an intra-frequency. But from the point of cell switch, this is inter-frequency cell switch.
· Option 1 (Intel, MTK, Huawei, Xiaomi, CMCC, vivo, CTC): support inter-frequency L1/L2-based mobility, where the SSBs of active serving cell(s) and the corresponding candidate target cell(s) are on different frequency layers
· Option 2 (QC, Apple, OPPO): support inter-frequency L1/L2-based mobility, where the SSBs of SpCell and the target cell are on different frequency layers
· Option 3 (Ericsson, CATT): Further clarify the intention and impact of such agreement.


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, the L1/L2 triggered mobility should be avoided to be configured. 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/L1 based inter-cell mobility. Thus, we suggest to support intra-frequency and inter-frequency L1-RSRP measurement without gap.
Proposal 2: RAN4 to define requirements for intra-frequency and inter-frequency L1-RSRP measurement without gap.
As clarified, the definitions of intra-frequency and inter-frequency may be different from the point of measurement and the point of cell switch.
The SSBs of Spcell (as reference cell for cell switch) and the candidate target cell(s) are on different frequency layers, but the target PCell is a current Scell. From the point of measurement, the SCC is still an intra-frequency. But from the point of cell switch, this is inter-frequency cell switch.
Proposal 3: 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.
	<Way forward >: Issue 1-1-7: Definition of synchronous and non-synchronous
· Option 1 (MTK, OPPO): From the point of measurement, synchronous scenario will refer to timing offset smaller than CP between source cell and target cell.
· Option 2 (CATT): take the following into consideration
· Whether the time offset between the serving cell and the adjacent cell under test is within CP?
· Whether the time offset between the serving cell and the adjacent cell under test is within MRTD/MTTD?
· Whether the UE needs to do RACH to obtain TA in the target cell?
· Whether some information is synchronized between the source cell and target cell in the interface?
· Option 3 (vivo): From RAN4 perspective, non-synchronous scenario refers to the case when slot boundary between serving cell and neighbour cell is not aligned, i.e. larger than TAE, from gNB perspective, e.g. FDD. All other cases are called synchronous.
· Option 4 (Ericsson, Nokia): reuse the legacy definition of sync and async for L3 HO
· Option 5 (Intel, MTK, Huawei, QC, Ericsson, Apple, Xiaomi, CMCC, CATT): FFS



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. And further discuss RTD larger than CP case based on RAN2 progress.
Proposal 4: DL synchronization should be guaranteed before receiving L1/L2 triggered cell switch command. 
Proposal 5: RAN4 to focus on the case RTD between serving cell and neighbour cell within CP firstly.
3	Conclusion
Proposal 1: Update the definition of L1 intra-frequency/inter-frequency measurement based on RAN2 conclusion:
· A measurement is defined as an SSB based intra-frequency L1 measurement provided the center frequency and SCS of the SSB of the neighbor cell are the same as SSB of Spcell indicated in ServingCellConfigCommon. Otherwise it is inter-frequency L1 measurement. 
Proposal 2: RAN4 to define requirements for intra-frequency and inter-frequency L1-RSRP measurement without gap.
Proposal 3: 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.
Proposal 4: DL synchronization should be guaranteed before receiving L1/L2 triggered cell switch command.
Proposal 5: RAN4 to focus on the case RTD between serving cell and neighbor cell within CP firstly.
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