3GPP TSG-RAN4 Meeting #106-bis-e		R4-2304766
E-meeting, 17th Apr. – 26th Apr., 2023
Title:	Discussion on L1-RSRP measurement requirements for LTM
Source:	Xiaomi
Agenda Item:	5.25.2.2
Document for:	Discussion
1. Introduction
In RAN4#106, RAN4 had some discussion on L1-RSRP measurement requirement for LTM, and the related WF was approved in [1]. In this contribution, we would like to discuss L1-RSRP measurement requirements for LTM and provide our proposals.
2. Discussion
General principles
	[bookmark: _Hlk127863944][bookmark: _Hlk127864068]Issue 3-1-3: Whether to use intermediate L3 measurement results in L1 measurement reporting
<Agreement>: 
· In FR2:
· Fine beam can be assumed for L1 measurement on intra-frequency neighbor cell. FFS on inter-frequency neighbor cell.
· FFS whether to consider rough beam also for L1 measurement on neighbor cell (including intra and inter-frequency).
<Wayforward>: FFS on the following for FR1:
· Which measurement framework(s) to use for L1 measurement reporting


In legacy L1 measurement framework, fine beam is assumed for L1-RSRP measurement, and RAN4 agreed that fine beam is assumed for L1-RSRP measurement on intra-frequency neighbour cell. FFS on inter-frequency neighbour cell. The intention of using rough beam for both L3 measurement and L1 measurement is to reduce serving cell interruption due to the neighbour cell measurement, however, as rough beam and fine beam have different Rx beam gain, the measurement result would not be comparable if fine beam is used for serving cell L1 measurement and rough beam is used for neighbour cell L1 measurement, which would result the worse mobility performance. In addition, L3 measurement and L1 measurement are two independent measurement procedure, UE may not always be configured with L3 measurement and L1 measurement simultaneously.  
Proposal 1: RAN4 assumes fine beam is used for L1-RSRP measurement on inter-frequency neighbour cell.
	Issue 3-1-4: Whether L1 measurement configured after receiving L3 measurement report on that cell
< Wayforward >: FFS the following Options
· RAN4 assumes UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell
· L3 measurement report is not the prerequisite of L1 measurement configuration
[bookmark: _Hlk127802603]Issue 3-1-5: Whether to define L1-RSRP measurement delay requirement for unknown cell?
< Wayforward >: FFS the following Options
· Option 1 (QC, Apple, Intel, Xiaomi): RAN4 to define L1 measurement requirements for known cell case only.
· Option 2 (Nokia): RAN4 waits for RAN2 agreements on LTM timer before defining L1-RSRP measurement delay requirement for unknown cells.
· Option 3 (Ericsson): RAN4 to define L1 measurement requirements for both known and unknown cells.
[bookmark: _Hlk127802379]Issue 3-1-6: known cell condition for L1-RSRP measurement
< Wayforward>: FFS on following option
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has sent a valid L3 measurement report during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown


According to signalling procedure in RAN2 running CR in [2], UE needs to send the L3 measurement report before configuring LTM candidate configuration during the LTM preparation stage. And when the candidate cell appears, firstly, the UE needs to perform DL synchronization on the candidate cell, and   then the UE is required to perform L1-RSRP measurement and report the L1 measurement result on the candidate cell. In addition, Rel-17 inter-cell L1-RSRP measurement requirement is defined under known cell condition where the UE has sent a valid L3 measurement report during the last 5 seconds. We think the same assumption can be used to define L1-RSRP measurement requirement in Rel-18 LTM.


Figure 1: Signaling procedure for LTM
Proposal 2: RAN4 assumes UE performs L1 measurement on a candidate neighbour cell after UE has performed DL synchronization on that candidate cell.
Proposal 3: RAN4 to define the requirements of L1-RSRP measurement under known cell condition. 
[bookmark: _GoBack]Proposal 4: The existing cell known condition is applied to the target cell in LTM.
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement.
· The UE has sent a valid L3 measurement report during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown
Intra-frequency L1-RSRP measurement
	Issue 3-2-1: Intra-frequency L1-RSRP measurement requirements
< Wayforward>: FFS on the following
· Option 1: 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 how to define requirements when RTD between neighbor cell and serving cell larger than a CP.
· Option 2: For intra-frequency L1-RSRP measurement on neighbor cell, the requirements are designed based on measurement framework agreement. 


For intra-frequency L1-RSRP measurement without gap, the requirement of Rel-17 L1-RSRP measurement for NSC can be used as a baseline.
Proposal 5: For intra-frequency L1-RSRP measurement without gap, the requirement of L1-RSRP measurement for Rel-17 NSC can be used as a baseline.
	Issue 3-2-5: Whether to specify requirements for SSB for intra-frequency L1 measurement not covered by serving cell active BWP
< Wayforward>: FFS on the following 
· The requirements for the case that target SSB is not within active BWP can be hold on after the conclusion of BWP operation without restriction
· FFS Whether to define intra-frequency L1-RSRP measurement requirements if the cell to measure is neighbor cell of deactivated Cell after checking with RAN1/2 whether L1-RSRP measurement is supported on deactivated SCell or PSCell.


For intra-frequency L1-RSRP measurement, it is possible that the target SSB for intra-frequency L1-RSRP measurement is not within serving cell active BWP, and measurement gap is needed. Considering the UE complexity and work load, it is not preferred to define requirement for intra-frequency L1-RSRP measurement with gap.
Proposal 6: RAN4 not to define the requirement for intra-frequency L1-RSRP measurement with gap in Rel-18.
For the neighbour cell of deactivated SCell, the intra-frequency L1-RSRP measurement requirements can be defined with interruption and/or with NCSG.
Proposal 7: RAN4 to define the requirement for intra-frequency L1-RSRP measurement with interruption and/or NCSG for the neighbour cell(s) of deactivated SCell.
Inter-frequency L1-RSRP measurement
	Issue 3-3-1: Whether to cover inter-frequency L1-RSRP measurement
<Agreement>: 
· Introduce inter-frequency L1-RSRP measurement requirements in Rel-18 LTM
· Option 1: Inter-frequency L1-RSRP measurements without gap
· Option 2: Inter-frequency L1-RSRP measurements with gap
· Option 3: Inter-frequency L1-RSRP measurements with gap and without gap
Issue 3-3-2: inter-frequency L1-RSRP measurement with MG
< Wayforward >: FFS the following proposals
· Proposal 1 (xiaomi): 
· RAN4 to consider whether to use the gap shared with L3 measurement or to configure a dedicated gap for L1-RSRP measurement.
· RAN4 to define the requirement for inter-frequency L1-RSRP measurement with type 1 MG in first phase.
· RAN4 to consider to define the requirement for inter-frequency L1-RSRP measurement with NCSG or ‘needforgap’ or type2 MG in late phase/release.
· Proposal 2 (Huawei): For SSB based L1-RSRP inter-frequency measurement with legacy gap:
· In FR1, SSB based L1-RSRP can be performed simultaneously with L3-RSRP measurement;
· In FR2, either L1 measurement sharing with L3 gap, or a dedicated measurement gap for L1-RSRP can be considered.
Issue 3-3-3: inter-frequency L1-RSRP measurement with NCSG
< Wayforward >: FFS the following proposals
· Proposal 1 (Huawei): For SSB based L1-RSRP inter-frequency measurement with NCSG:
· In FR1, SSB based L1-RSRP measurement can be performed simultaneously with L3-RSRP measurement;
· In FR2, SSB based L1-RSRP measurement is to be shared with L3 measurement with NCSG. The measurement delay with NCSG is the same as that with shared legacy gap.


For inter-frequency L1-RSRP measurement, the scenarios of inter-frequency L1-RSRP measurement can be categorized as follows:
· Inter-frequency L1-RSRP measurement without gap
· The SSB of the target cell is within the active BWP of serving cell;
· For UEs reporting‘NeedForGapsInfoNR’ with ‘nogap’ indication;
· For UEs reporting‘NeedForGapNCSG-InfoNR’ with ‘nogap-noncsg’ indication
· Inter-frequency L1-RSRP measurement with gap
· With type 1 MG;
· With type 2 MG, e.g. Concurrent MG, pre-MG and NCSG;
Since this is the first stage to introduce the inter-frequency L1-RSRP measurement, RAN4 can start to define the basic requirement for the essential functionality, e.g. inter-frequency measurement with gap, and considering the discussion of inter-frequency L1-RSRP measurement with NeedforGapNCSG and Needforgap is overlapped with the ongoing Rel-18 MG enhancement WI. It is proposed to define the requirement for inter-frequency L1-RSRP measurement with type 1 MG in first phase, and the requirements for inter-frequency L1-RSRP measurement with NeedforGapNCSG or ‘needforgap’ or type2 MG can be defined in late phase.
Proposal 8: RAN4 to define the requirement for intra-frequency L1-RSRP measurement with type 1 MG in first phase.
Proposal 9: RAN4 to consider to define the requirement for intra-frequency L1-RSRP measurement with NeedforGapNCSG or ‘needforgap’ or type2 MG in late phase.
For inter-frequency L1-RSRP measurement with gap, RAN4 need to consider whether to use the gap shared with L3 measurement or to configure a dedicated gap for L1 measurement.
Proposal 10: RAN4 to consider whether to use the gap shared with L3 measurement or to configure a dedicated gap for L1-RSRP measurement.
3. Conclusion
In this contribution, we discuss the intra-frequency and inter-frequency L1-RSRP measurement for L1/L2 based inter-cell mobility and provide our proposals as follows.
Proposal 1: RAN4 assumes fine beam is used for L1-RSRP measurement on inter-frequency neighbour cell.
Proposal 2: RAN4 assumes UE performs L1 measurement on a candidate neighbour cell after UE has performed DL synchronization on that candidate cell.
Proposal 3: RAN4 to define the requirements of L1-RSRP measurement under known cell condition. 
Proposal 4: The existing cell known condition is applied to the target cell in LTM.
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement.
· The UE has sent a valid L3 measurement report during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown
Proposal 5: For intra-frequency L1-RSRP measurement without gap, the requirement of L1-RSRP measurement for Rel-17 NSC can be used as a baseline.
Proposal 6: RAN4 not to define the requirement for intra-frequency L1-RSRP measurement with gap in Rel-18.
Proposal 7: RAN4 to define the requirement for intra-frequency L1-RSRP measurement with interruption and/or NCSG for the neighbour cell(s) of deactivated SCell.
Proposal 8: RAN4 to define the requirement for intra-frequency L1-RSRP measurement with type 1 MG in first phase.
Proposal 9: RAN4 to consider to define the requirement for intra-frequency L1-RSRP measurement with NeedforGapNCSG or ‘needforgap’ or type2 MG in late phase.
Proposal 10: RAN4 to consider whether to use the gap shared with L3 measurement or to configure a dedicated gap for inter-frequency L1-RSRP measurement.
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