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1. Introduction

In RAN #96 meeting, the revised WID on further NR mobility enhancements was approved [1]. One of the objectives is about L1/L2 based inter-cell mobility, the details are duplicated as following:
	To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:

· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]

· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]

· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]

· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet

· Timing Advance management [RAN1, RAN2]

· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.

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




In last meeting, there is discussion on L1/L2 based inter-cell mobility, and a WF was approved [2]. This contribution provides discussion on general aspects and scenarios for this topic.

2. Discussion 
One of the open issues is whether to cover inter-frequency L1-RSRP measurement. In RAN2#119bis-e, it is confirmed that L1/L2 mobility inter-frequency 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. 

According to the WID, it is clearly stated that both intra-frequency and inter-frequency are included. According to the discussion, some companies mention that measurement gap will be in use measurement which may complex the discussion. We have different view. Firstly, for L3 measurement, we already have the requirements for inter-frequency with measurement gaps, which can be used as baseline to discuss L1 measurement. Secondly, whether measurement gap is needed or not is pending on whether SSB is within active BWP or not, even for intra-frequency measurement, it is also possible that measurement gap will be used. Taking above consideration into account, it is proposed to consider inter-frequency scenario.
Proposal 1: for L1/L2 based inter-cell mobility, it is proposed to consider inter-frequency case.

For the relation between L3 measurement and L1 measurement, some companies suggest that network shall configure L1 measurement on a neighbor cell after receiving L3 measurement report on that cell. We have different view. It is up to network configuration. L3 measurement report is not the prerequisite of L1 measurement configuration on a neighbor cell. On the other hand, this is more like a RAN1/2 issue, it is better to wait for RAN1/2 progress.
Proposal 2: for the relation between L3 measurement and L1 measurement, it is proposed to wait for RAN1/2 progress.

RAN1 sent LS to RAN4 in last meeting [3]. The content about inter-frequency measurement was duplicated as following:
	RAN1 LS (R1-2210727)

2. L1 Inter-frequency measurement

In addition, RAN1 made the following agreements for L1 inter-frequency measurement:

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 RAN 1 LS, the definition and scenarios of L1 inter-frequency measurement is determined by RAN4, and RAN4 is asked to check RAN1’s understading. In last RAN4 meeting, RAN4 has agreed that for SSB L1-RSRP measurement, follow the definition of L3 measurement. In detail, 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. It is preferred to follow this RAN4 agreements. It is bettter to align the definition between L1 and L3, otherwise, it will result in complex situation that one layer is intra-frequency measurement for L1 measurement while turn out to be inter-frequency measurement for L3 measurement, or vise verse.
Proposal 3: for RAN1 LS on inter-frequency measurement, it is proposed to follow previous RAN4 agreements and response as following:

· 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. Otherwise, it is inter-frequency measurement.
3. Conclusion
This contribution provides discussion on general aspects for L1/L2 based inter-cell mobility. The proposals are:
Proposal 1: for L1/L2 based inter-cell mobility, it is proposed to consider inter-frequency case.

Proposal 2: for the relation between L3 measurement and L1 measurement, it is proposed to wait for RAN1/2 progress.

Proposal 3: for RAN1 LS on inter-frequency measurement, it is proposed to follow previous RAN4 agreements and response as following:

· 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. Otherwise, it is inter-frequency measurement.
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