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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution, we provide our views on LS response to RAN1. 
Discussion
[bookmark: _Toc5952573]In last meeting RAN4 received LS from RAN1. Following agreements and questions are asked to RAN4.
1. L1 Intra-frequency measurement

Regarding L1/L2-based inter-cell mobility for Rel-18 NR further mobility enhancement, RAN1 made the following agreements for L1 intra-frequency measurement:

Agreement
· For Rel-18 L1/L2 mobility, L1 intra-frequency measurement for candidate cell is supported
· At least the following aspects are for RAN1 further study:
· RAN1 assumes Rel-17 ICBM CSI measurement as starting point.
· Whether and how to apply relaxation for the restrictions imposed on the Rel-17 intra-frequency L1 non-serving cell measurement defined in 9.13.2 of TS38.133, where RAN4 impact is foreseen, e.g.
· SFN offset alignment compared with serving cell
· BWP setting, i.e. non-serving cell SSB should be covered by serving cell active BWP
· Introduction of symbol level gap or SMTC for larger Rx timing difference (i.e. larger than CP length) 
· Commonality with intra-frequency L3 measurement
· Commonality with L1 inter-frequency measurement for measurement configuration

[bookmark: _Hlk116971447][bookmark: _Hlk116971433]Question 1 (to RAN4): As mentioned in this agreement, while RAN1 assumes Rel-17 ICBM CSI measurement as starting point for L1 intra-frequency measurement for Rel-18 L1/L2 mobility, RAN1 wonders if the restriction on e.g., SFN offset alignment, BWP setting, i.e. non-serving cell SSB should be covered by serving cell active BWP, and Rx timing difference, etc, described in 9.13.2 of TS38.133 for intra-frequency L1 non-serving measurement can be relaxed or not.


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. 

In our understanding L1-RSRP for ICBM is specified for beam management. That means NW uses these measurement results for switching UE from one beam to another beam. General assumption is data is scheduled on finer beams and hence the L1-RSRP is assumed to be performed on finer beams. Further, UE is assumed to measures L1-RSRP outside SMTC and since UE need to receive data outside SMTC, the restrictions referred by RAN1 are introduced so that UE can receive data and measurement RS for L1-RSRP measurements (so that many scheduling restrictions can be avoided). 
In LTM, L1-RSRP is for mobility decisions and the ICBM assumption of measuring L1-RSRP on finer beams do not need to be kept. Further since L1-RSRP for LTM is for mobility purpose, UE can measure L1-RSRP within SMTC along with L3 measurement (in our understanding, in some cases intermediate results of L3 measurement can be used for L1 measurement). 
In summary, the restrictions mentioned by RAN1 do not apply for L3 measurement. If same measurement framework as L3 measurements is assumed for L1 measurements, these restrictions can be relaxed or removed.
Proposal 1:  [bookmark: _Hlk118481576]RAN4 to adapt L3 measurement framework for L1 measurements for LTM
Proposal 2:  Assuming proposal 1 is agreed, RAN4 to reply to RAN1 saying these restrictions can be relaxed or removed as L3 measurement framework is used for L1 measurements. 
Summary and Conclusion
In this contribution we have analysed RAN4 aspects for L1/L2 based inter-cell mobility and made following proposals. 
Proposal 1: 	RAN4 to adapt L3 measurement framework for L1 measurements for LTM
Proposal 2: 	Assuming proposal 1 is agreed, RAN4 to reply to RAN1 saying these restrictions can be relaxed or removed as L3 measurement framework is used for L1 measurements.
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1. Overall description:
RAN4 thanks RAN1 for the LS on L1 intra- and inter- frequency measurement and configurations for L1/L2-based inter-cell mobility. RAN4 discussed LS and would like to make following response to RAN1. 

RAN4 would like to bring to RAN1 attention that the restrictions quoted by RAN1 do not apply for L3 measurement. Further RAN4 agreed to use same measurement framework as L3 measurements for L1 measurements. With same framework as L3 measurements, the restrictions quoted by RAN1 can be relaxed or removed.

2. Actions:
To RAN4:
RAN4 kindly requests RAN1 and RAN2 to consider the response above into their future specification work. 

3. Date of Next RAN1 Meetings:
TSG RAN WG4 Meeting #106                   27 Feb. – 03 Mar. 2023                             Athens, Greece
TSG RAN WG4 Meeting #106-bis-e          17 Apr.  – 26 Apr. 2023                             Online
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