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1 Introduction
[bookmark: OLE_LINK6]In RAN#96e meeting, the work item [1] on study on on further NR mobility enhancements was approved as one of Rel-18 RAN4 package. During last RAN4 #105 meeting, we have lot reached lots of consensus on L1/L2 inter-cell mobility delay requirements in [2] for inter-cell mobility. In this contribution, we want to share further considerations on these issues. 
2 Discussion
2.1 General principles
	Issue 2-1-1: Whether L1 measurement configured after receiving L3 measurement report on that cell
< Wayforward >: FFS the following options
· Option 1 (CTC, Apple, MTK, Xiaomi, Huawei): Network shall configure L1 measurement on a neighbor cell after receiving L3 measurement report on that cell
· Option 2 (CATT, Ericsson): L3 measurement report is not the prerequisite of L1 measurement configuration on a neighbor cell.
· Option 3 (CMCC): wait for RAN1/2 progress
· Option 4 (vivo): Pending on whether intermediate results from L3 measurements is used in L1-RSRP reporting for both serving cell and candidate cell


In legacy L3 mobility, when the service signal quality of the source cell becomes poor, the source side selects a proper target cell for UE according to L3 measurement results and radio resource management information that are reported by UE, and send a handover request to the target base station. And different from L3 mobility, L1/L2 mobility has faster handover decision which is based on the L1 measurement report. Procedures like L3 filtering are not required and the conditions for triggering events are respected. What’s more, if L3 measurement is reported , the candidate cell is called as a known cell, otherwise it can be called as an unknown cell. From the relation of L1 measurement and L3 measurement, L3 measurement report is not the prerequisite of L1 measurement configuration.
Proposal 1. L3 measurement report is not the prerequisite of L1 measurement configuration.
	Issue 2-1-2: Whether candidate cell L1-RSRP measurements can be measured within SMTC? 
< Wayforward >: FFS the following options and more clarification on the applicable scenarios
· [bookmark: _Hlk118528879]Option 1 (Ericsson, ZTE): Candidate cell L1-RSRP measurements can be measured within SMTC
· Option 2 (CATT): If the restrictions on the requirements of the L1-RSRP measurements of the neighbor cell can be relaxed, candidate cell L1-RSRP measurements may need to be measured within SMTC.


Generally, we believe that L1-RSRP candidate cell measurements can be measured in SMTC. In Rel-17, RAN4 agreed that UE shall be able to perform L1-RSRP measurements of configured measurement resources from a cell with different PCI not to impact the L3 mobility. As the objective of the L1 measurement is to perform L1/L2 mobility, so candidate cell L1-RSRP measurements could be measured within SMTC. 
Proposal 2. Candidate cell L1-RSRP measurements could be measured within SMTC.
	Issue 2-1-3: How to get L1-RSRP measurement results? 
< Wayforward >: FFS the following options
· Option 1 (vivo, Ericsson): For both intra-frequency and inter-frequency L1 measurement, RAN4 to discuss using L3 measurement framework as baseline for LTM HO
· RAN4 to assume same RX beam (rough beam) for L3 measurement and L1 measurement 
· RAN4 to reuse intermediate results of L3 measurement for L1 measurement.
· Option 2 (Huawei): SSB based inter-frequency L1-RSRP measurement can be simultaneously performed with inter-frequency L3 measurement on the same frequency layer in FR1.


For this issue, we believe that the L1 measurement can use the L3 measurement framework as a baseline for LTM HO. In Rel-18, our purpose is to study the mobility based on L1/L2 layer to reduce the delay caused by handover and more flexible signalling indication. In general, L3 measurement is the average results based on multiple sample values, and the result is relatively accurate. The number of samples for L1 measurements is small, and the results are primarily used for channel state information and beam management. 
[bookmark: _GoBack]Proposal 3. Proposal to use L3 measurement framework as a baseline for LTM HO for intra-frequency and inter-frequency L1 measurement.
2.2 L1-RSRP measurement delay requirement
	[bookmark: _Hlk119570953]< Wayforward >: FFS the following options
· Option 1 (MTK, Nokia): For intra-frequency L1-RSRP measurement on neighbor cell, use the requirements for L1 measurement on NSC in R17 as a baseline:
· FFS: whether to consider multiple neighbor cells in a frequency layer,
· FFS: whether to consider timing difference between neighbor cell and serving cell larger than a CP.
· Option 2 (Huawei): For intra-frequency inter-cell L1-RSRP measurement, if there are more than 1 neighbour cell, the sharing factor (PSC and PCDP) in R17 ICBM shall be modified.
· Option 3 (OPPO, ZTE): FFS
· Option 4 (Ericsson): 
· RAN4 to reuse intermediate results of L3 measurement for L1 measurement.
· Measurement requirements of ICBM shall not be taken as baseline for L1 measurement requirements of LTM
· RAN4 to discuss L1 measurement delay requirements considering same measurement occasion of L3 measurement can be used for L1 measurement


In R17, intra-frequency requirements in FR1 and FR2 for L1-RSRP measurement has been defined in section 9.13 of 38.133, which covers L1-RSRP measurements for a cell with different PCI from serving cell. But this L1-RSRP measurements specification simply focuses on one cell, which means a neighbour cell. In addition, if more than one cell must be measured by L1-RSRP, measurement delay requirements for L1 measurement on NSC can not satisfy this scenario.Thus, combined with the above analysis, L1-RSRP measurement delay requirements need more further discussion.
Proposal 4. L1-RSRP measurement delay requirements need more further discussion.
2.3 L1-RSRP measurement accuracy
	Issue 2-3-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
< Wayforward >: FFS the following options
· Option 1 (MTK, OPPO, vivo, Huawei): Reuse legacy value SNR= -3dB
· Option 2 (ZTE, Ericsson): SNR =-6dB (same as L3 measurement) 
· Option 2a (vivo): SNR =-6dB if intermediate results from L3 measurements is used in L1-RSRP reporting for both serving cell and candidate cell.
· Option 3 (ZTE): FFS


Another issue is whether L1-RSRP measurement accuracy requirements, which only used for beam managements can be applicable to L1/L2 mobility. In TS 38.133, side condition Ês/Iot in intra-frequency L1-RSRP measurement accuracy requirement is specified -3dB. And in legacy mobility, side condition Ês/Iot in intra-frequency and inter-frequency L3-RSRP accuracy requirement is -6dB. Based on our understanding, we could reuse legacy value of L3 measurement for L1/L2 mobility, at least -6 dB can be identical to legacy RRM.
Proposal 5. Proposal to use legacy value of L3 measurement for L1/L2 mobility.
3 Conclusion
In this contribution, we give some discussions on L1/L2 inter-cell mobility delay requirements mobility, The conclusions are:
Proposal 1. L3 measurement report is not the prerequisite of L1 measurement configuration.
Proposal 2. Candidate cell L1-RSRP measurements could be measured within SMTC.
Proposal 3. Proposal to use L3 measurement framework as a baseline for LTM HO for intra-frequency and inter-frequency L1 measurement.
Proposal 4. L1-RSRP measurement delay requirements need more further discussion.
Proposal 5. Proposal to use legacy value of L3 measurement for L1/L2 mobility.
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