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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 for mobility latency reduction from RRM perspective.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]RAN2 made the following agreements and assumptions at RAN2#119bis meeting on the terminology. In the following the terminology will be used in RAN4 discussion.
	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.



It is agreed in last RAN4 meeting that for intra-frequency L1/L2 mobility, not consider simultaneous data Rx/Tx with both source cell and target cell during L1/L2 inter-cell mobility delay. Although the term “simultaneous data Rx/Tx” may be not accurate, the intention of this issue is to discuss whether to consider simultaneous RX/TX on serving cell and target cell after cell switch handover is received. For inter-frequency cell switch, there is a special case: inter-frequency target cell is a current serving SCell (i.e., role change). In this case, the coarse timing and fining timing of the target cell are maintained, and TA is also known to UE, therefore UE can quickly switch to target cell (i.e., previous SCell). There is almost no interruption during the cell switch procedure. Except the role change scenario, we think for inter-frequency L1/L2 mobility, simultaneous RX/TX on serving cell and target cell is not preferred, as the DAPS-like behaviour requires high UE capability (e.g., dual protocol stacks, enhanced RF/baseband capability).
Proposal 1: 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.
In R18 mobility enhancement WI, both intra-frequency and inter-frequency L1/L2 mobility are explicitly supported in the work scope. 
	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


To support intra-frequency and inter-frequency L1/L2 based inter-cell mobility, intra-frequency and inter-frequency L1/L2 measurement shall be supported. Moreover inter-frequency is a typical scenario for handover. Not supporting inter-frequency would loss a part of essential deployment scenario from network deployment perspective.
Moreover in RAN2, the following agreements are achieved in last meeting [2],
	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.



Proposal 2: RAN4 confirms that inter-frequency L1/L2 measurement are supposed to be supported.
In last meeting, the definition of SSB based L1-RSRP intra-frequency reached consensus in RAN4 [1] 
	· 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 if NCD-SSB is to be supported, the above concept shall use the intra-frequency definition for RedCap. As the non-RedCap UE supporting NCD-SSB is still under discussion and would be decided in RANP, RAN4 can wait for the progress and then revisit the above intra-frequency definition for L1/L2 mobility.
There is an incoming LS from RAN1 [3],
	Agreement 
· For Rel-18 L1/L2 mobility, further study the potential RAN1 spec impact of L1 inter-frequency measurement 
· The definition and scenarios of L1 inter-frequency measurement is determined by RAN4, and RAN1 assumes at least the following until receiving their confirmation
· The scenarios not included in intra-frequency are regarded as inter-frequency, which includes at least the following scenarios:
· The frequency of the measured RS not covered by any of the active BWPs of SpCell and Scells configured for a UE, but covered by some of the configured BWPs of SpCell and Scells configured for a UE.
· The frequency of the measured RS not covered by any of the configured BWPs of SpCell and Scells configured for a UE
· At least the following aspect is studied:
· Commonality with L1 intra-frequency measurement for measurement configuration

	Question 2 (to RAN4): As mentioned in this agreement, RAN1 would like to ask RAN4 to confirm our understanding that the supported scenarios not included in intra-frequency are regarded as inter-frequency for L1 measurement, which includes at least the following scenarios:
· The frequency of the measured RS not covered by any of the active BWPs of SpCell and Scells configured for a UE, but covered by some of the configured BWPs of SpCell and Scells configured for a UE.
· The frequency of the measured RS not covered by any of the configured BWPs of SpCell and Scells configured for a UE 

Also, RAN1 would like to inform RAN4 of our understanding that the introduction of measurement gap and SMTC for L1 inter-frequency measurement, if any, is expected to be a RAN4 issue. 



According to the current RAN4 agreement, when the SSB center-frequency of the L1-RSRP resource of the target cell is not the same as the center frequency of CD-SSB of serving cell, the target cell is regarded as inter-frequency. The scenarios mentioned in RAN1 LS are included in inter-frequency L1 measurement. Whether measurement gap is needed depends on whether the measured RS is in the active BWP. When measured RS is in active BWP, gap is not needed.
Proposal 3: RAN4 confirms the supported scenarios not included in intra-frequency are regarded as inter-frequency for L1 measurement, and the scenarios listed in RAN1 incoming LS are also confirmed.
L3 measurement shall be 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 related measurements related with the candidate cells and then UE reports corresponding L1/L2 measurement results. The procedure of L1/L2 inter-cell mobility is under discussion in RAN2, and this will be captured in RAN2 spec.
Proposal 4: Network configures L1 measurement on a neighbour cell after receiving L3 measurement report on that cell. 
Conclusions
This contribution provides further analysis on L1/L2 based inter-cell mobility for mobility latency reduction. The following proposals are provided:
Proposal 1: 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.
Proposal 2: RAN4 confirms that inter-frequency L1/L2 measurement are supposed to be supported.
Proposal 3: RAN4 confirms the supported scenarios not included in intra-frequency are regarded as inter-frequency for L1 measurement, and the scenarios listed in RAN1 incoming LS are also confirmed.
Proposal 4: Network configures L1 measurement on a neighbour cell after receiving L3 measurement report on that cell. 
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