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Introduction
As no contributions under AI 8.21 and 8.21.1, this document summarizes the contributions under AI 8.21.3 L1/L2 based inter-cell mobility.
Topic #1: General aspects and scenarios (AI 8.21.3.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218070
	China Telecom
	Observation 1: Both intra-frequency and inter-frequency are in the scope of WID.
Proposal 1: Inter-frequency L1-RSRP measurement should be covered, and it is important and necessary to support the network deployment.
Proposal 2: Inter-frequency cell switch should be covered.
Proposal 3: L3 measure is important to indicate the candidate cell(s) for L1 measurement before UE performs L1 measurement.

	R4-2218155
	Apple
	Proposal 1: as baseline, UE is not required to perform simultaneous Rx or Tx with both source cell and target cell during LTM for both intra-frequency and inter-frequency scenario.
Proposal 2: inter-frequency L1-RSRP measurement shall be supported.
Proposal 3: using MG for inter-frequency L1-RSRP can be considered as a baseline.
Observation 1: measurement requirements for intra-frequency and inter-frequency may be different. However, it doesn’t mean RAN4 needs to differentiate intra/inter-frequency cell switch requirements. Similarly, RAN4 doesn’t differentiate intra and inter-frequency in handover requirements.
Proposal 4: inter-frequency L1/L2-based mobility shall be supported, where the SSBs of SpCell and the target cell are on different frequency layers.
Proposal 5: whether to support sync and async can be discussed after L1 measurement procedure become clearer and more stable.

	R4-2218156
	Apple
	Proposal 3: Transmit timing accuracy requirements for any uplink transmission should follow existing requirements as a starting point.

	R4-2218338
	Intel
	Observation 1: For  inter-frequency L1/L2 mobility, it can still be based on L3 inter-frequency measurement, while the cell switch is triggered by L1/L2. L1 inter-frequency measurement is not mandatory.
Observation 2: If gap is introduced for L1 inter-frequency measurement, it will have many negative impacts:
· More complex confliction scenario
· Extended delay for L1-RSRP of serving cell
· Redundancy measurement purpose
Proposal 2: Don’t define inter-frequency L1-RSRP measurement with MG requirement.
Observation 3: For L1/L2 mobility, the target for L1 measurement is for mobility, it’s hard to guarantee that the timing offset is within CP for all candidate cells.
Proposal 4: For mobility purpose, timing offset relaxation is necessary. Further discuss the impact to L1 measurement.

	R4-2218400
	CMCC
	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.

	R4-2218477
	CATT
	Proposal 1: It is suggested to give priority to the inter-frequency without gap case, if inter-frequency L1-RSRP measurement needed.
· A measurement is regarded as a inter frequency L1-RSRP measurement without gap provided the center frequency and SCS of the SSB of the neighbor cell are different from the SSB of the serving cell, but the SSB of the neighbor cell is in the active BWP of serving cell.
Proposal 2: According to the progress of RAN1/RAN2, RAN4 can further discuss whether to study the inter-frequency L1-RSRP measurement with gap case.
Observation 1: L1/L2 mobility may replace L3 mobility in some cases, but this does not mean that L1 measurement can replace L3 measurement, which needs further discussion.
Proposal 3: RAN4 should further study whether to cover inter-frequency L1-RSRP measurement from the perspective of reducing delay.
Proposal 4: If RAN4 will study different L1/L2 mobility delay requirements for the case of inter-frequency cell switch, it is suggested to specify relevant definitions and requirements.
Proposal 5: For the definition of inter frequency L1/L2 based mobility, both option 1 and option 2 are feasible. Option 1 may be more universal.
Observation 2: The definition of inter-frequency L1/L2 based mobility in option 2 is based on RAN2 agreed to focus on PCell mobility first at the previous meeting.
Proposal 6: RAN4 should first clarify the purpose of discussing synchronous and non-synchronous and reach a consensus on from UE perspective or gNB perspective to define synchronous and non-synchronous.
Proposal 7: If the purpose is related to the restrictions defined for L1-RSRP measurement in the current spec, it is reasonable to consider from the perspective of L1 measurement. 
· Define synchronous and non-synchronous according to whether timing offset between source cell and target cell is within the CP.
Observation 3: From the perspective of mobility, it is generally difficult to guarantee the assumption of timing offset smaller than CP between source cell and target cell on the UE side. Although this assumption makes the measurement simple, its applicability will be greatly reduced.
Observation 4: In RAN4's view, the initial definition and requirements of synchronous and non-synchronous are used for networking and deployment.
Proposal 8: In order to avoid confusion, it is more reasonable to define synchronous and non-synchronous from the network perspective.
· The definition of synchronous and non-synchronous shall be consistent with the definition of the cell phase sync in Clause 7.4 of TS 38.133.
Proposal 9: It seems that there is no legacy definition of sync and async for L3 HO, and companies supporting option 4 need to further clarify.

	R4-2218569
	Xiaomi
	Proposal 1: RAN4 to use the following terminologies in L1/L2 based inter-cell mobility:
· 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.
Observation 1: ‘simultaneous data Rx/Tx’ does not mean DAPS operation.
Observation 2: For CA capable UE, the ‘simultaneous data Rx/Tx’ means the simultaneous reception on serving cell and target cell.
Proposal 2: for inter-frequency L1/L2 mobility,
· RAN4 not to consider simultaneous reception with both source cell and target cell during L1/L2 inter-cell mobility delay in non-CA case, 
· RAN4 to consider simultaneous reception with both source cell and target cell during L1/L2 inter-cell mobility delay in CA case.
Proposal 3: RAN4 confirm that inter-frequency L1-RSRP measurement is supported for L1/L2 based inter-cell mobility.
Proposal 4: RAN4 confirm that inter-frequency cell switch is supported for L1/L2 based inter-cell mobility.
Proposal 5: RAN4 to define requirements for synchronous and asynchronous scenarios.
Proposal 6: For synchronous scenario, the timing offset between source cell and target cell defined in Rel-17 inter-cell BM requirement can be reused, e.g. timing offset between source cell and target cell is smaller than CP.

	[bookmark: _Hlk118806540]R4-2218600
	ZTE
	Proposal 1: For L1/L2 based inter-cell mobility, simultaneous Rx/Tx with both source cell and target cell is not considered.
Proposal 2: For L1/L2 based inter-cell mobility, inter-frequency measurement need to be considered.
Proposal 3: Reuse the legacy definition of sync and async for L3 HO into synchronous and non-synchronous.

	R4-2218729
	MTK
	Proposal 1: UE is not required to receive or transmit data on source cell(s) after ACK transmission for cell switch command during the cell switch delay.
Observation 1: The measurement delay of L1 inter-frequency measurement may be longer than L3 measurement.
Observation 2: In FR1, the measurement results of L3-RSRP and L1-RSRP of the same beam would be almost the same.
Proposal 2: Deprioritize the discussion on inter-frequency L1-RSRP measurement.
Proposal 3: Start the discussion from RTD of serving cell and neighbour cell within one CP for SSB based L1-RSRP measurement. FFS impact to UE complexity, measurement delay and interruptions for RTD>CP.
Proposal 4: For R18 L1/L2 mobility, Network shall configure L1 measurement on a neighbor cell after receiving L3 measurement report on that cell.
Proposal 5: For SSB based intra-frequency L1-RSRP measurement, SFN offset is the same among the cells of the same frequency layer.
Proposal 6: For intra-frequency L1-RSRP measurement, only define measurement requirements for the case that SSB for L1-RSRP measurement is in the active BWPs.
Proposal 7: Not consider FR2-2 in LTM.

	R4-2218986
	OPPO
	Proposal 2: RAN4 to define requirements for intra-frequency and inter-frequency L1-RSRP measurement without gap.
Proposal 3: From the point of cell switch, inter-frequency L1/L2-based mobility is considered assuming a current Scell is the target cell with different frequency layers from the SSBs of SpCell.
Proposal 4: DL synchronization should be guaranteed before receiving L1/L2 triggered cell switch command.
Proposal 5: RAN4 to focus on the case RTD between serving cell and neighbor cell within CP firstly.

	R4-2219179
	vivo
	Proposal 1  For R18 LTM, RAN4 assumes that UE needs not to set up 2 RLC entities with different DUs in the inter-DU cell switch, and the corresponding discussion should be done in RAN2.
Proposal 2  RAN4 should discuss the ‘simultaneous data Rx/Tx’ in a case-by-case manner. RAN4 not to discuss the simultaneous data Rx/Tx unless for some cases where the impact to RRM/RF/demod requirements is clear.
Proposal 3  UE is able to simultaneous Rx with both source cell and target cell for the scenarios at least when
· the RTD between source cell and intra-band target cell is within CP in FR1, or
· the RTD between source cell and inter-band target cell is within MRTD for inter-band CA in FR1, or
· considering single UE panel per FR2 band, the RTD between source cell and inter-frequency target cell is within MRTD for inter-band CA in FR2, and IBM is assumed
Proposal 4 UE is able to simultaneous Tx with both source cell and target cell for the scenarios at least when
· the Tx timing difference (TTD) between source cell and inter-frequency target cell is within MTTD for inter-band CA in FR1, or
· considering single UE panel per FR2 band, the TTD between source cell and inter-frequency target cell is within MTTD for inter-band CA in FR2, and IBM is assumed
Proposal 5  R17 known cell condition is also the perquisite of inter-cell L1 measurements in R18, except the case when intermediate results from L3 measurements is used in L1-RSRP reporting for both serving cell and candidate cell, if supported in R18.

	R4-2219180
	vivo
	Observation 6  In R17, only ‘intra-frequency’ ICBM, i.e. the case when SSBs of serving cell and the cell with additional PCI are on the same frequency layer, is supported. However, in R18, both ‘intra-frequency’ and ‘inter-frequency’ LTM, i.e. the cases when SSBs of serving cell and the corresponding candidate target cell are either on the same frequency layer or on different frequency layers, need to be supported according to the WID.
Proposal 2  In R18 FeMob WI, inter-frequency L1L2-triggered mobility should be supported according to the WID, where the SSBs of active serving cell(s) and the corresponding candidate target cell(s) are on different frequency layers. 
· For inter-frequency PCell mobility, the corresponding candidate target cell(s) are candidate PCell(s), which can be either current SCell(s) or not.
Observation 7  If L1 measurement is to be performed within measurement gaps, and UE needs to perform measurement on each L1 layer and each L3 layer one-by-one, the L1 measurement delay will be increased significantly and the intention to shorten cell switch delay cannot be achieved.
Proposal 6  For inter-frequency L1 measurements, RAN4 further discuss how to avoid making the L1 measurement delay too long for fast cell switch in LTM if it is supposed to be performed within measurement gaps.
Proposal 7  For inter-frequency L1 measurements, RAN4 further discuss whether in R18 to support using intermediate results from L3 measurements in L1-RSRP reporting for both serving cells and candidate cells, if UE has such capability and network enables such reporting. In this case inter-frequency L1 measurements are performed within SMTC.

	R4-2219397
	Huawei, HiSilicon
	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 4: Network configures L1 measurement on a neighbour cell after receiving L3 measurement report on that cell.

	R4-2219400
	Huawei, HiSilicon
	Proposal 3: When Rx time difference between serving cell and non serving cell is with [x]us, the scenario is regarded as intra-frequency synchronous LTM. Whether UE supports intra-frequency asynchronous LTM depends on UE capability.

	R4-2219443
	Nokia
	Proposal 1: RAN4 to adopt LTM, cell switch, and subsequent LTM terminology to align with RAN2.
Proposal 2: RAN4 to assume that Figure 1 sequence diagram is the baseline for LTM discussions

	R4-2219444
	Nokia
	Observation 2: Inter-frequency L1-RSRP measurement requirements on non-serving cell need to be defined.
Observation 3: Intra- and Inter-frequency are clearly both within the WID scope.
Proposal 8: Intra-frequency is included in the WID scope and ready for RAN4 work

	R4-2219446
	Nokia
	Proposal 1: RACH-less approaches where network knows TA beforehand, and where TA is acquired before the LTM cell switch command is FFS.
Proposal 2: As a baseline, transmit timing accuracy requirements for any uplink transmission after cell switch should follow existing requirements.

	R4-2219955
	Ericsson
	Proposal 1: 	RAN4 to agree that DAPS plus LTM is not supported in Rel-18.
Proposal 2: 	RAN4 to confirm the number searchers supported for LTM. 
Proposal 3: 	RAN4 to define requirements for intra-frequency and inter-frequency LTM.
Proposal 5: 	RAN4 not to define sync and async scenarios for LTM requirements.

	R4-2219958
	Ericsson
	Proposal 1: 	RAN4 to consider RTD>CP for L1/L2 mobility candidate cell measurements. 
Proposal 2: 	If RAN1 agreed to support RACH transmission before receiving cell switch command, RAN4 to discuss downlink synchronisation requirements for UE before receiving cell switch command.
Proposal 3: 	UE to meet the same transmit timing requirements as legacy HO after receiving the cell switch command.

	R4-2219957
	Ericsson
	Proposal 4:  RAN4 to study interruption requirements due to PRACH transmission 
Proposal 5:  RAN4 to discuss the UL synchronisation requirements if RAN1 agreed to perform UL synchronisation before cell switch command.  


Open issues summary
Moderator: To save time for everyone, proposals to confirm agreements or procedures from other WGs are not treated.
Sub-topic 1-1 Teminology
Issue 1-1-1: Terminology of L1/L2 based inter-cell mobility
Agreement in RAN2 (from LS R2-2211061).
	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.



· Proposals
· Option 1 (Xiaomi, Nokia): RAN4 to adopt LTM, cell switch, and subsequent LTM terminology to align with RAN2.
· Recommended WF
· Follow RAN2’s agreement. No RAN4 discussions are expected.
Sub-topic 1-2 Simultaneous data Rx/Tx?
Issue 1-2-1: Whether to consider simultaneous data Rx/Tx with both source cell and target cell during cell switch delay
Background：based on chair’s guidance, more clarification on “simultaneous data Rx/Tx” is needed.
Clarification from MTK: 
[image: ]
Clarification from Huawei: 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.
Clarification from Ericsson:‘simultaneous data Rx/Tx’ refers to “DAPS plus LTM”
Clarification from xiaomi:
	‘simultaneous data Rx/Tx’ does not mean DAPS operation.
For CA capable UE, the ‘simultaneous data Rx/Tx’ means the simultaneous reception on serving cell and target cell.


· Proposals
· Option 1 (MTK, Ericsson): UE does not receive or transmit data on source cell after ACK transmission on cell switch command during cell switch delay. In other words, RAN4 to agree that DAPS plus LTM is not supported in Rel-18.
· Option 2 (Apple, ZTE): UE is not required to perform simultaneous data Rx or Tx with both source cell and target cell during LTM for both intra-frequency and inter-frequency scenario.
· Option 3 (xiaomi): For inter-frequency L1/L2 mobility,
· RAN4 not to consider simultaneous reception with both source cell and target cell during L1/L2 inter-cell mobility delay in non-CA case, 
· RAN4 to consider simultaneous reception with both source cell and target cell during L1/L2 inter-cell mobility delay in CA case.
· Option 4 (Huawei): 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.
· Option 5 (vivo):
· For R18 LTM, RAN4 assumes that UE needs not to set up 2 RLC entities with different DUs in the inter-DU cell switch, and the corresponding discussion should be done in RAN2.
· RAN4 should discuss the ‘simultaneous data Rx/Tx’ in a case-by-case manner. RAN4 not to discuss the simultaneous data Rx/Tx unless for some cases where the impact to RRM/RF/demod requirements is clear.
· UE is able to simultaneous Rx with both source cell and target cell for the scenarios at least when
· the RTD between source cell and intra-band target cell is within CP in FR1, or
· the RTD between source cell and inter-band target cell is within MRTD for inter-band CA in FR1, or
· considering single UE panel per FR2 band, the RTD between source cell and inter-frequency target cell is within MRTD for inter-band CA in FR2, and IBM is assumed
· UE is able to simultaneous Tx with both source cell and target cell for the scenarios at least when
· the Tx timing difference (TTD) between source cell and inter-frequency target cell is within MTTD for inter-band CA in FR1, or
· considering single UE panel per FR2 band, the TTD between source cell and inter-frequency target cell is within MTTD for inter-band CA in FR2, and IBM is assumed
· Recommended WF
· Discuss whether UE is required to maintain 2 links for source and target cells during cell search under ‘non role change’ scenario. 
· If yes, further discuss whether simultaneous Rx-Tx is needed.
· FFS the ‘role change’ scenario
Sub-topic 1-3 Intra-frequency & inter-frequency 
Issue 1-3-1: Whether to cover inter-frequency cell switch
For information
RAN2 agreement on inter-frequency (LS R2-2211061).
	L1 measurements and beam indication
RAN2 assumes that RAN1 will drive discussions on L1 measurement enhancements, if any. If RAN1 identifies the need for e.g. event reporting, filtering etc, RAN2 can then be involved if needed. 
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.
RAN2 assumes that whether to use the unified TCI framework as the baseline for beam indication for L1L2 mobility is up to RAN1 (RAN2 observes that L1/L2 mobility need to support inter-freq cases). 



· Proposals
· Option 1 (CTC, Apple, CMCC, Xiaomi, vivo, Nokia, Ericsson): Inter-frequency cell switch should be covered. 
· Recommended WF
· Recommend agree on:
· Introduce requirements for inter-frequency cell switch
· Note: whether to support inter-frequency L1-RSRP measurement is discussed separately in Issue 1-3-3.
Issue 1-3-2: Definition of inter-frequency cell switch
· Proposals
· Option 1 (CATT, vivo): where the SSBs of active serving cell(s) and the corresponding candidate target cell(s) are on different frequency layers
· Option 2 (Apple): where the SSBs of SpCell and the target cell are on different frequency layers.
· Option 3 (OPPO): From the point of cell switch, inter-frequency L1/L2-based mobility is considered assuming a current Scell is the target cell with different frequency layers from the SSBs of SpCell.
· Recommended WF
· Recommend agree on Option 1. 

Issue 1-3-3: Whether to cover inter-frequency L1-RSRP measurement

· Proposals
· Option 1 (MTK): deprioritize the discussion on L1 inter-frequency measurement
· Option 2 (Intel): Don’t define inter-frequency L1-RSRP measurement with MG requirement.
· Option 3 (CATT, OPPO): Further study whether to cover inter-frequency L1-RSRP measurement from the perspective of reducing measurement delay
· give priority to the inter-frequency without gap case, if inter-frequency L1-RSRP measurement needed.
· A measurement is regarded as a inter frequency L1-RSRP measurement without gap provided the center frequency and SCS of the SSB of the neighbor cell are different from the SSB of the serving cell, but the SSB of the neighbor cell is in the active BWP of serving cell.
· FFS: inter-frequency L1-RSRP measurement with gap
· Option 4 (CTC, Xiaomi, ZTE, Huawei, Nokia, Ericsson, CMCC): cover inter-frequency L1-RSRP measurement
· Option 4a (Apple): using MG for inter-frequency L1-RSRP can be considered as a baseline.
· Option 5 (vivo): 
· For inter-frequency measurement, further discuss how to avoid making the L1 measurement delay too long for fast cell switch in LTM if it is supposed to be performed within measurement gaps.
· For inter-frequency measurement, further discuss whether in R18 to support using intermediate results from L3 measurements in L1-RSRP reporting for both serving cells and candidate cells. 
· Recommended WF
· Need more discussions about the pros and cons.
Sub-topic 1-4 Whether to consider RTD of serving cell and neighbour cell larger than one CP for intra-frequency L1-RSRP measurement
[bookmark: _Hlk118843704]Issue 1-4-1: Whether to consider RTD of serving cell and neighbour cell larger than one CP for intra-frequency L1-RSRP measurement
· Proposals
· Option 1 (MTK, Xiaomi, OPPO, vivo): Start the discussion from RTD of serving cell and neighbour cell within one CP for SSB based L1-RSRP measurement. FFS impact to UE complexity, measurement delay and interruptions for RTD>CP.
· Option 2 (Intel, Ericsson, QC): No need to restrict the RTD between serving cell and neighbour cell to be within CP for SSB-based L1-RSRP measurement
· Option 3 (Apple): FFS after L1 measurement procedure become clearer and more stable.
· Option 4 (CATT, vivo): depends on UE implementation
· FFS: Whether to relax the RTD< CP restriction can be an optional capability of UE.
· Option 5(Huawei): For SSB based L1-RSRP, discuss whether Rx time difference between serving cell and non serving cell is larger than [x]us. Whether UE supports out of [x]us depends on UE capability.
· Recommended WF
· Need more discussion.
Sub-topic 1-5 Sync & Async
Issue 1-5-1: Definition of synchronous and non-synchronous
As far as Moderator know, there is no legacy definition of sync and async for L3 HO. Please proponent of Option 3 further clarify the proposal.
· Proposals
· Option 1 (CATT): define synchronous and non-synchronous from the network perspective.
· The definition of synchronous and non-synchronous shall be consistent with the definition of the cell phase sync in Clause 7.4 of TS 38.133.
	7.4	Cell phase synchronization accuracy
[bookmark: _Toc5952604]7.4.1	Definition
Cell phase synchronization accuracy for TDD is defined as the maximum absolute deviation in frame start timing between any pair of cells on the same frequency that have overlapping coverage areas.
[bookmark: _Toc5952605]7.4.2	Minimum requirements
The cell phase synchronization accuracy measured at BS antenna connectors or radiated interface boundaries shall be better than 3 µs.


· Option 2 (Xiaomi): For synchronous scenario, the timing offset between source cell and target cell defined in Rel-17 inter-cell BM requirement can be reused, e.g. timing offset between source cell and target cell is smaller than CP.
· Option 3 (ZTE): Reuse the legacy definition of sync and async for L3 HO into synchronous and non-synchronous
· Option 4 (Huawei): When Rx time difference between serving cell and non serving cell is with [x]us, the scenario is regarded as intra-frequency synchronous LTM.
· Option 5 (Ericsson): RAN4 not to define sync and async scenarios for LTM requirements.
· Recommended WF
· Need more discussion.

Issue 1-5-2: Whether to support non-synchronous
· Proposals
· Option 1 (Apple): whether to support sync and async can be discussed after L1 measurement procedure become clearer and more stable.
· Option 2 (Xiaomi): Define requirements for synchronous and asynchronous scenarios
· Option 3 (Huawei): depend on UE capability
· Recommended WF
· Need more discussion. Note that this discussion is pending on the conclusion of Issue 1-5-1

Sub-topic 1-6 Whether to consider FR2-2
Issue 1-6-1: Whether to consider FR2-2
· Proposals
· Option 1 (MTK): Not consider FR2-2 in LTM.
· Recommended WF
· Need more discussion.
Sub-topic 1-7 Others
Issue 1-7-1: transmit timing accuracy
In last meeting, only one company has some concern and now agrees on Option 1 in their Tdoc.
· Proposals
· [bookmark: _Hlk118812119]Option 1 (Apple, Nokia, Ericsson): Transmit timing accuracy requirements for any uplink transmission after cell switch should follow existing requirements 
· Recommended WF
· Agree on Option 1.

Issue 1-7-2: Downlink synchronisation requirements before cell switch
· Proposals
· [bookmark: _Hlk118813004]Option 1 (Ericsson): If RAN1 agreed to support RACH transmission before receiving cell switch command, RAN4 to discuss downlink synchronisation requirements for UE before receiving cell switch command.
· Recommended WF
· RAN4 to discuss the issue after RAN1 concludes 

Issue 1-7-3: interruption requirements due to PRACH transmission before cell switch
· Proposals
· [bookmark: _Hlk118834066]Option 1 (Ericsson): RAN4 to study interruption requirements due to PRACH transmission
· Recommended WF
· RAN4 to discuss the issue after RAN1 concludes.

Issue 1-7-4: Uplink synchronisation requirements before cell switch
· Proposals
· Option 1 (Ericsson): RAN4 to study the UL synchronisation requirements if RAN1 agreed to perform UL synchronisation before cell switch command.
· Recommended WF
· RAN4 to discuss the issue after RAN1 concludes.
Issue 1-7-5: the number of searchers supported for LTM
· Proposals
· Option 1 (Ericsson): RAN4 to confirm the number searchers supported for LTM..
· Recommended WF
· Need more clarifications on the intention from the proponent.
Issue 1-7-6: Others.
For information:
	From R1 LS R1-2210727
Agreement 
On mechanism to acquire TA of the candidate cells, the following solutions can be further studied:
•         RACH-based solutions
e.g., PDCCH ordered RACH, UE-triggered RACH, higher layer triggered RACH from NW other than L3 HO cmd
•         RACH-less solutions
e.g., SRS based TA acquisition, Rx timing difference based, RACH-less mechanism as in LTE, UE based TA measurement (including UE based TA measurement with one TAC from serving cell)


As TA issue is in discussion in RAN1, moderator suggests waiting for RAN1 progress.
· Proposals
· Proposal 1 (Nokia): RACH-less approaches where network knows TA beforehand, and where TA is acquired before the LTM cell switch command is FFS. 
· Recommended WF
· RAN4 to discuss the issue after RAN1 concludes 
Topic #2: L1-RSRP measurement requirements (AI 8.21.3.2)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218155
	Apple
	Proposal 6: Network shall configure L1 measurement on a neighbor cell after receiving L3 measurement report on that cell. Whether to explicitly capture it in spec can be FFS. However, it needs to be reflected in RAN4 spec, e.g. cell search may not be needed with this condition.

	R4-2218477
	CATT
	Observation 5: The consensus of RAN1/RAN2 seems to be that L1 measurement will be based on the candidate cell selected by L3 measurement, but there is no clear scenario restriction.
Proposal 10: Whether to configure L1 measurement on a neighbor cell only after receiving the L3 measurement report depends on the network implementation, and the spec does not define such a constraint explicitly.
Proposal 11: L3 measurement report is not the prerequisite of L1 measurement configuration on a neighbor cell.
Observation 6: If L1 measurement is used for handover, the correlation between cells will be very small, and the restrictions on SSBs of neighbor cells will be difficult to meet.
Proposal 12: 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.

	R4-2218569
	Xiaomi
	Proposal 7: L1-RSRP measurement for L1/L2 based inter-cell mobility is defined under known cell condition, e.g. UE has sent a valid L3 measurement report during the last 5 seconds.

	R4-2218600
	ZTE
	Proposal 4: Candidate cell L1-RSRP measurements can be measured within SMTC.

	R4-2218730
	MTK
	Proposal 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: whether to consider timing difference between neighbor cell and serving cell larger than a CP.
Proposal 2: Side condition in intra-frequency L1-RSRP measurement accuracy requirements is SNR=-3dB.

	R4-2218729
	MTK
	Proposal 4: For R18 L1/L2 mobility, Network shall configure L1 measurement on a neighbor cell after receiving L3 measurement report on that cell.

	R4-2218987
	OPPO
	Observation 1: L1-RSRP measurement delay requirements should be impact by RAN1/RAN2’s conclusion on whether ICBM is used.
Proposal 1: Fine to wait for more progress from RAN1/RAN2.
Proposal 2: Reuse legacy value SNR=-3dB for intra-frequency L1-RSRP measurement of L1/L2 based inter-cell mobility.

	R4-2219044
	ZTE
	Proposal 1. L1-RSRP measurement delay requirements need more further discussion.
Proposal 2. Reuse legacy value of L3 measurement for L1/L2 mobility or for further study.

	R4-2219179
	Vivo
	Proposal 6  R17 side condition for inter-cell L1 measurements is re-used in R18, except the case when intermediate results from L3 measurements is used in L1-RSRP reporting for both serving cell and candidate cell, if supported in R18.

	R4-2219397
	Huawei, HiSilicon
	Proposal 4: Network configures L1 measurement on a neighbour cell after receiving L3 measurement report on that cell.

	R4-2219398
	Huawei, HiSilicon
	Proposal 1: 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.
Proposal 2: SSB based inter-frequency L1-RSRP measurement can be simultaneously performed with inter-frequency L3 measurement on the same frequency layer.
Proposal 3: Reuse legacy value SNR=-3dB in intra-frequency L1-RSRP measurement accuracy.

	R4-2219444
	Nokia
	Observation 1: RAN4 has defined requirements for L1-RSRP measurement for a cell with different PCI than serving cell.
Proposal 1: Existing L1-RSRP measurement requirements for a cell with different PCI than serving cell can applied for LTM.
Proposal 2: Discuss the L1-RSRP measurement accuracies and whether they can be improved for LTM
Proposal 3: RAN4 to define L1-RSRP measurement accuracy requirement for non-serving cell.
Observation 2: Inter-frequency L1-RSRP measurement requirements on non-serving cell need to be defined.
Observation 3: Intra- and Inter-frequency are clearly both within the WID scope.
Proposal 8: Intra-frequency is included in the WID scope and ready for RAN4 work

	R4-2219956
	Ericsson
	Proposal 1: 	If a cell is reported L3 measurement report in last X seconds, it is considered as known cell, otherwise unknown cell for LTM requirements purpose 
Proposal 2: 	RAN4 shall agree that L3 measurement report is not the prerequisite of L1 measurement configuration on a neighbour cell.
Proposal 3: 	RAN4 to define L1 measurement requirements for both known and unknown cells.
Proposal 4: 	RAN4 to assume L3 measurement framework as baseline for LTM measurement framework (and not ICBM framework)
Proposal 5: 	RAN4 to assume same RX beam for L3 measurement and L1 measurement as both of them are for handover. 
Proposal 6: 	RAN4 to reuse intermediate results of L3 measurement for L1 measurement.
Proposal 7: 	RAN4 to discuss number of frequency layers supported for intra-frequency measurements after RAN2 framework is clear.
Proposal 8: 	RAN4 to assume L3 measurement framework as baseline for intra-frequency L1 measurements for LTM HO
Proposal 9: 	RAN4 to assume L3 measurement framework as baseline for inter-frequency L1 measurements for LTM HO
Proposal 10: 	Measurement requirements of ICBM shall not be taken as baseline for L1 measurement requirements of LTM 
Proposal 11: 	RAN4 to discuss L1 measurement delay requirements considering same measurement occasion of L3 measurement can be used for L1 measurement. 
Proposal 12: 	RAN4 to discuss the tightening of intra-frequency L1-RSRP measurement accuracy for L1/L2 mobility
Proposal 13: 	RAN4 to consider same side condition of L3 measurement as baseline. 
Proposal 14: 	RAN4 to define inter-frequency L1-RSRP measurement accuracy requirements on non-serving cell.
Proposal 15: 	Candidate cell L1-RSRP measurements can be measured within SMTC.  


Open issues summary
Sub-topic 2-1 General principles
Issue 2-1-1: Whether L1 measurement configured after receiving L3 measurement report on that cell
· Proposals
· 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
· Recommended WF
· Recommend to first agree on:
· UE performs L1 measurement after having valid and complete L3 measurement results on that cell.
· FFS: From network perspective, whether L3 measurement report is the prerequisite of L1 measurement configuration on a neighbor cell.

Issue 2-1-2: Whether candidate cell L1-RSRP measurements can be measured within SMTC? 
Further clarification is needed. Is this for intra-frequency or inter-frequency L1 measurement? For SSB occasions are fully overlapped with SMTC only or also for partially overlapped?
· Proposals
· [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.
· Recommended WF
· Need more discussion.
Issue 2-1-3: How to get L1-RSRP measurement results? 
· Proposals
· 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.
· Recommended WF
· Need more discussion

Issue 2-1-4: Whether to define L1-RSRP measurement delay requirements for unknown cells
· Proposals
· Proposal 1 (Ericsson): RAN4 to define L1 measurement requirements for both known and unknown cells.
· If a cell is reported L3 measurement report in last X seconds, it is considered as known cell, otherwise unknown cell for LTM requirements purpose
· Recommended WF
· Need more discussion.

Sub-topic 2-2 L1-RSRP measurement delay requirement
Issue 2-2-1: intra-frequency L1-RSRP measurement delay requirements
· Proposals
· 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
· Recommended WF
· Need more discussion.


Sub-topic 2-3 L1-RSRP measurement accuracy
Issue 2-3-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
· Proposals
· Option 1 (MTK, OPPO, vivo, Huawei): Reuse legacy value SNR= -3dB
· Option 2 (vivo, ZTE, Ericsson): SNR =-6dB (same as L3 measurement) 
· vivo: if intermediate results from L3 measurements is used in L1-RSRP reporting for both serving cell and candidate cell.
· Option 3 (ZTE): FFS
· Recommended WF
· Need more discussion.

Issue 2-3-2: L1-RSRP measurement accuracy requirements
Considering that measurement accuracy requirements are discussed in performance part, moderator suggest not discussing this issue in this meeting.
· Proposals
· Proposal 1 (Nokia, Ericsson): Discuss intra-frequency L1-RSRP measurement accuracies and whether they can be improved for LTM.
· Proposal 2 (Nokia, Ericsson): RAN4 to define inter-frequency L1-RSRP measurement accuracy requirement for non-serving cell.
· Recommended WF
· No more discussion.
Sub-topic 2-4 Measurement capability
Issue 2-4-1: Number of frequency layers supported for intra-frequency L1 measurement
· Proposals
· Proposal 1 (Ericsson): RAN4 to discuss number of frequency layers supported for intra-frequency measurements after RAN2 framework is clear 
· Recommended WF
· No more discussion in this meeting.
Topic #3: L1/L2 inter-cell mobility delay requirements (AI 8.21.3.3)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218069
	China Telecom
	Observation 1: The differences on cell switch delay between the assumption of RAN2 and legacy L3 is shown in table 1.
	
	The starting point
	The end point

	Assumption of L1/L2 mobility in RAN2
	UE receives the handover command.
	UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.

	Legacy L3
	
	UE starts transmission of the new uplink PRACH channel to the target cell for RACH-based.


Table 1
Proposal 1: The starting point of cell switch is the time that UE receives the cell switch command.
Proposal 2: The end point of cell switch could be defined respectively as follow，
· For RACH-less case, the end point of cell switch is the time UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· For RACH-based case, the end point of cell switch is the time UE starts transmission of the new uplink PRACH channel to the target cell.
Proposal 3: Revisit the L1/L2 inter-cell mobility delay for the final definition.
Proposal 4: For RACH-less case,
Tdelay = Tcmd + Tsearch + Tprocessing + Tmargin + TIU + T∆,
where, TIU is the uncertainty in acquiring the first PUSCH transmission occasion [or SR on PUCCH].
For RACH-based case
Tdelay = Tcmd + Tsearch + Tprocessing + Tmargin + TIU + T∆,
where, TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell.
Proposal 5: FFS to add TCI state switching time in L1/L2 mobility delay.
Proposal 6: The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd.
Proposal 7: The time for cell searching could reach to 0ms by L1 measurement.
Proposal 8: The time for UE process could been reduced.

	R4-2218156
	Apple
	Proposal 1: for LTM delay,
· For RACH-less case (if supported), it is defined as the time UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· For RACH-based case (if supported), it is defined as the time UE receives the cell switch command to UE starts transmission of the new uplink PRACH channel to the target cell.
Proposal 2: if UE is required to perform L1 measurement on only one neighbor cell, extra execution time is not needed. Otherwise, extra execution time shall be allowed, like CHO.

	R4-2218399
	CMCC
	Observation 1: according to RAN2 agreements, the end point of HO interruption time for L1/L2-based inter-cell mobility is the time when UE performs the first DL/UL reception/transmission on the indicated beam of the target cell, which is different from existing RAN4 HO interruption requirements (taking Preamble transmission as ending point)

Proposal 1: for L1/L2-based inter-cell mobility, the cell switch delay equals the applicable RRC procedure delay plus the interruption time.
Proposal 2: taking RAN2 agreements on HO interruption time for L1/L2-based inter-cell mobility into account, it is proposed to discuss following issues when RAN4 specify cell switch interruption requirements.
· For the RAN2 agreements that end point of HO interruption is when UE performs the first UL transmission on the indicated beam of the target cell, it is proposed to further discuss whether first UL transmission refer to PRACH transmission or UL data? If it refers to UL data, how to reflect this in RAN4 cell swich interruption requirements
· For the RAN2 agreements that end point of HO interruption is when UE performs the first DL reception on the indicated beam of the target cell, it isproposed to further discuss how to reflect this in RAN4 cell switch interruption requirements

	R4-2218571
	xiaomi
	Proposal 1: The starting point of cell switch delay is the time when UE receives the cell switch command, e.g. MAC CE.
Proposal 2: For RACH-based cell switch, the ending point of cell switch delay is the time when UE starts the transmission of new PRACH on the target cell.
Proposal 3: For RACH-less cell switch, the ending point of cell switch delay is the time when UE starts to transmit valid CSI report of target cell.
Proposal 4: The MAC CE decoding delay should be defined in cell switch delay requirement.
Observation 1: The delay of DL synchronization of target cell should not be accounted in cell switch delay requirement.
Proposal 5: The UE processing time in term of software processing time and baseband preparation time are considered in cell switch delay requirement.
Proposal 6: Fine timing tracking delay is considered in cell switching delay.
Proposal 7: For RACH-based cell switch, the RACH uncertainty delay is considered in cell switching delay.
Proposal 8: For RACH-less cell switch, the CSI reporting delay is considered in cell switching delay.
Proposal 9: The active TCI state switching delay needs to be considered in cell switch delay requirement.
Proposal 10: For L1/L2 based inter-cell mobility, the cell switch delay should consider the following components:
· Cell switch command processing delay, e.g. MAC decoding delay;
· UE processing delay, e.g. the software processing time and baseband preparation time;
· Fine timing tracking delay;
· RACH uncertainty delay (only for RACH-based cell switch);
· Valid CSI reporting delay (only for RACH-less cell switch);
· Active TCI state switching delay;

	R4-2218732
	MTK
	 Proposal 1: Not define cell switch delay requirements for the case “PCell change with PSCell change”.
Proposal 2: Define cell switch delay requirements at least for the two scenarios:
· PCell change without SCell change
· PSCell change without SCell change.
FFS: define cell switch delay requirements for SCell at PCell/PSCell change.
Proposal 3: For the scenario “PCell change with SCell change”, PCell switch delay is not extended by SCell changes, i.e., UE is supposed to perform SCell change after cell switch of PCell is finished.
Proposal 4: If define cell switch delay requirements for SCell at PCell change, focus on single non-PUCCH SCell at first
· FFS: multiple SCells
· FFS: PUCCH SCell
Proposal 5: The start point of cell switch delay for PCell/PSCell is that UE receives cell switch command.
Proposal 6: For RACH-based cell switch, cell switch delay for PCell/PSCell ends at UE transmitting PRACH to the target cell.
Proposal 7: For RACH-less cell switch, cell switch delay for PCell/PSCell ends at UE transmitting SR on PUCCH or PUSCH on the target cell.
Proposal 8: Known cell conditions in LTM:
	The target cell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the cell switch command:
-	the UE has sent a valid measurement report for the target cell and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.3,
-	One of the SSBs measured from the target cell also remains detectable during the cell switch delay according to the cell identification conditions specified in clause 9.3.
otherwise it is unknown.


Proposal 9: Known TCI state conditions in LTM:
	The TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of cell switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	cell switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target TCI state before the cell switch command
-	The TCI state remains detectable during the cell switching period
-	The SSB associated with the TCI state remain detectable during the cell switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.


Proposal 10: Take the timeline in R2-2209256 as a basis to further discuss cell switch delay requirements for PCell/PSCell.
Proposal 11: In cell switch delay requirements, the baseline is:
· Tprocessing,2=20ms for intra-FR cell switch, Tprocessing,2=40ms for inter-FR cell switch, 
· FFS: reduction on Tprocessing,2 under certain conditions
· TΔ=1 Tfirst-RS, Tmargin = 2ms
· FFS: whether TΔ and Tmargin can be omitted under certain conditions.
Proposal 12: When TCI state is indicated together with cell switch command, only define cell switch delay requirements for known TCI state case and not define requirements for unknown TCI state case.
Proposal 13: Only consider known cell case for RACH-less cell switch, i.e. Tsearch=0.
Proposal 14: For RACH-based cell switch of PCell/PSCell:
· Tsearch=0 when target cell is known,
· FR1: If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = Trs ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 3* Trs ms.
· FR2-1: If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 8* Trs ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 8*3* Trs ms.
Proposal 15: For PCell/PSCell switch delay, extra TCI state switching time is not needed.
Proposal 16: Regarding L1/L2 inter-cell mobility execution time, wait for RAN2 progress.


	R4-2218988
	OPPO
	Observation 1: The feasibility of RACH-less and RACH-based cases may depend on RAN1/2 conclusion.
Proposal 1: For RACH-less case (if supported), the timeline for L1/L2-based inter-cell mobility is defined as the time UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
For RACH-based case (if supported), the timeline for L1/L2-based inter-cell mobility is defined as the time UE receives the cell switch command to UE starts transmission of the new uplink PRACH channel to the target cell.
Proposal 2: DL1/L2_mobility = Tcmd + Tinterrupt, where Tinterruption includes all the other components in L1/L2 inter-cell mobility delay except L1/L2 command processing delay (Tcmd).
Proposal 3: L1/L2 based inter-cell mobility delay should consider at least the following components
· Tcmd : L1/L2 command processing delay, e.g. MAC/DCI decoding time
· Tprocessing : UE processing time including MAC/RLC reset (when configured), RF retuning and baseband retuning
· Cell search time: if the target/candidate cell is assumed to be known or current SCell, Tsearch = 0
· TΔ : fine timing tracking time
· Tmargin: SSB or CSI-RS post-processing
· TIU: Interruption uncertainty in acquiring the first available PRACH occasion in the new cell or the first DL/UL reception/transmission on the indicated beam
Proposal 4: Wait for further RAN1/2 agreements on potential enhancements on the procedures prior to the reception of L1/L2 cell switch command aiming at the reduction of handover delay / interruption.

	R4-2219045
	ZTE
	Proposal 1. Proposal to use the RAN4 definition, the start point is UE receiving the cell switch command, the end point is UE transmitting PRACH to the target cell.
Observation 1. TCI state switching time is not included in interruption from RAN4 definition.
Proposal 2. Reuse legacy mobility delay time for L1/L2 mobility.
Proposal 3. Reuse legacy interruption time for L1/L2 cell switch interruption.
Proposal 4.  For L1/L2 mobility delay
· the longer delay time of RRC procedure can be replaced by MAC CE or DCI
· if target cell is known to UE, thus Tsearch =0
· Tprccessing can be reduced in L1/L2 mobility
· T∆ can be same as SSB periodicity, not SMTC periodicity anymore.
· TIU and Tmargin can reuse legacy value of mobility in TS 38.133

	R4-2219181
	vivo
	Proposal 1  RAN4 will discuss the starting point of delay requirements for L1L2-triggered mobility after RAN1 conclude whether/how to perform the DL synchronization, TRS tracking, CSI acquisition, TA acquisition before cell switch command.
Observation 1  In SCell activation and R17 ICBM, high-performance data transmission can be ensured at the end of the related procedures, from RRM requirements perspective.
Observation 2 High-performance data transmission is not always ensured after legacy HO or PSCell addition/change, from RRM requirements perspective.
Proposal 2  TRS tracking for high-performance data transmission should always be considered in R18 L1L2 mobility related enhancements, no matter it is considered in legacy mobility latency or not. If RAN4 can reach consensus for this, it can be sent to RAN1/2 via LS.
Proposal 3  RAN4 will further discuss end point of delay requirements for L1L2-triggered mobility after RAN1 conclude whether/how to perform the TRS tracking, CSI acquisition before/after cell switch command, and RAN4 agrees there is related impact on UE RRM requirements.
Proposal 4  RAN4 not to discuss the L1L2 mobility delay requirements until RAN1 and RAN2 have conclusions on a clear UE timeline for R18 enhanced L1L2 mobility procedure.

	R4-2219399
	Huawei, HiSilicon
	Proposal 1: LTM delay can be specified as: 
· For RACH-less case, it is defined as the time UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· For RACH-based case, it is defined as the time UE receives the cell switch command to UE starts transmission of the new uplink PRACH channel to the target cell.

Proposal 2: Each component of L1/L2 inter-cell mobility delay would be analyzed:
· MAC CE processing delay can be largely decreased compared with RRC signaling.
· Tsearch: Tsearch can be zero.
· Tprocessing: there are rooms to reduce UE processing time for L1/L2 mobility.
· Tdelta: If the intra-frequency synchronized SSB based fine timing of the candidate cell is performed before LTM command, Tdelta may also be skipped.
· RACH: 
· For RACH-based LTM, legacy Tiu can be reused
· For RACH-less LTM, whether additional delay (e.g., TCI switching time) can depends on further progress from other RAN group.

	R4-2219443
	Nokia
	Observation 1: Intra-DU and Inter-DU scenarios requires differentiated processing for LTM in inter- and intra-frequency cases.
Proposal 3: RAN4 to differentiate processing times for intra-DU and inter-DU scenarios. It is FFS how UE knows that LTM is intra-DU scenario
Proposal 4: RAN4 specifies LTM HO delay requirements for intra- and inter-frequency cases separately
Proposal 5: RAN4 to discuss how to specify delay requirements to account for L2 delay requirements for each user plane protocol layer.
Proposal 6: RAN4 to discuss scenario where Target Pcell/SCell can be current SCell/PCell
Proposal 7: RAN4 to discuss CA scenario PCell change without SCell change and PCell change with SCell change
Proposal 8: RAN4 to discuss (at least) NR-DC scenario PSCell change without MN involvement case, i.e. intra-SN
Proposal 9: RAN4 to discuss LTM inter-frequency scenario where Mobility to inter-frequency cell that is not a current serving cell.

	R4-2219445
	Nokia
	Observation 1: Cell change interrupt related to a cell change by LTM should aim at being significantly shorter than existing interrupt due to L3 handover to enable gains from LTM over existing L3 mobility.
Proposal 1: LTM cell switch interruption time should be minimized, and upper limit should be agreed not to exceed the existing L3 HO interruption time. The target should be to be as close to a beam switch delay as possible.
Proposal 2: The starting point of LTM delay requirements is the time when UE receives the RRC LTM configuration
Proposal 3: The starting point of LTM switch command delay improvements is the time when UE receives the LTM switch command (either MAC CE or DCI)
Proposal 4: RRC UE processing requirements are analysed further to understand if RRC configuration can be performed before LTM switch command
Observation 2: RAN2 agreements about the Tprocessing_1 and Tprocessing_2 components include LTM details, which have finer granularity than RAN4 discussion.
Proposal 5: LTM processing delays are not based on legacy Tprocessing_1 an Tprocessing_2 component requirements
Observation 3: Intra-DU and Inter-DU scenarios requires differentiated processing for LTM in inter- and intra-frequency cases.
Proposal 6: RAN4 to differentiate processing times for intra-DU and inter-DU scenarios. It is FFS how UE knows that LTM is intra-DU scenario
Proposal 7: RAN4 to discuss how to specify delay requirements to account for L2 delay requirements for each user plane protocol layer.
Proposal 8: RAN4 to specify delay requirements for MAC CE based cell switch command processing and DCI based cell switch command processing separately
Proposal 9: Tsearch is assumed to be 0 under certain conditions
Proposal 10: Fine time tracking is FFS and waits for RAN1 progress
Proposal 11: RACH and RACH-less delays are defined in different delay components
Proposal 12: RAN4 to discuss if Tfirst-data is within the RAN4 scope.


	R4-2219955
	Ericsson
	Proposal 4: 	RAN4 to define the requirements when target PCell/SCell can be current SCell/PCell.

	R4-2219957
	Ericsson
	Proposal 6:  RAN4 to agree to specify HO and SCell change requirements for following case
a) LTM HO
b) LTM HO with SCell change
c) LTM HO with direct SCell activation
Proposal 7:  RAN4 to define LTM HO with SCell change and LTM HO with direct SCell activation after defining the requirements of LTM HO.
Proposal 8:  If UE need to perform RACH after receving cell switch command, delay requirement for the LTM HO is Tcmd + Tprocessing,2 + Tsearch + T∆ + Tmargin+ TIU. Where the individual comonents are for FFS.

Proposal 9:  If UE need not perform RACH after receving cell switch comamnd, dealy reuqirment for the LTM HO is Tcmd + Tprocessing,2. Where the Tcmd and Tprocessing,2 are FFS.
Proposal 10:  RAN4 to study interruption requirements due to PRACH transmission 
Proposal 11:  RAN4 to discuss the UL synchronisation requirements if RAN1 agreed to perform UL synchronisation before cell switch command.  


Open issues summary
Sub-topic 3-1 General and Principles
RAN2 has agreed to support the following scenarios in LTM (L1/L2 triggered mobility).
	RAN2 LS R2-2211061
L1L2 based mobility supports the following CA scenarios:
PCell change without SCell change
PCell change with SCell change
Support NR-DC scenario in L1L2 based mobility, at least for the PSCell change without MN involvement case, i.e. intra-SN. 



Issue 3-1-1: Whether define cell switch delay requirements for the case “PCell change with PSCell change”
	From WID
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
· …… （omitted）


· Proposals
· Option 1 (MTK): Not define cell switch delay requirements for the case “PCell change with PSCell change”.
· Recommended WF
· Recommend agree on Option 1.
Issue 3-1-2: The scenarios to define cell switch delay requirements
· Proposals
· Proposal 1 (MTK): Define cell switch delay requirements at least for the two scenarios:
· PCell change without SCell change
· PSCell change without SCell change
FFS: define cell switch delay requirements for SCell at PCell/PSCell change.
· Proposal 2 (MTK): If define cell switch delay requirements for SCell at PCell change, focus on single non-PUCCH SCell at first 
· FFS: multiple SCells
· FFS: PUCCH SCell
· Proposal 3 (Nokia): 
· RAN4 to discuss CA scenario PCell change without SCell change and PCell change with SCell change
· RAN4 to discuss (at least) NR-DC scenario PSCell change without MN involvement case, i.e. intra-SN
· RAN4 to discuss LTM inter-frequency scenario where Mobility to inter-frequency cell that is not a current serving cell.
· Proposal 4 (Nokia, Ericsson): 
· RAN4 to discuss scenario where Target Pcell/SCell can be current SCell/Pcell
· Proposal 5 (Ericsson): Specify HO and SCell change requirements for following case
· LTM HO
· LTM HO with SCell change
· LTM HO with direct SCell activation
Focus on LTM HO at first.
· Recommended WF
· Recommend focus on the following two scenarios at first
· PCell change without SCell change
· PSCell change without SCell change
· FFS other scenarios, if time allows

Issue 3-1-3: Principles in defining cell switch delay requirements for the scenario “PCell change with SCell change”
· Proposals
· Proposal 1 (MTK): For the scenario “PCell change with SCell change”, UE is supposed to perform SCell change after cell switch of PCell is finished and PCell switch delay is the same as “PCell change without SCell change”.
· Recommended WF
· Need more discussion. Note that this issue is pending on the conclusion of Issue 3-1-2

Issue 3-1-4: Whether to specify cell switch delay requirements for intra- and inter-frequency cases separately
· Proposals
· Option 1 (Nokia): RAN4 specifies cell switch delay requirements for intra- and inter-frequency cases separately
· Recommended WF
· Need more discussion.
Issue 3-1-5: LTM delay requirements
· Proposals
· Option 1 (Nokia): The starting point of LTM delay requirements is the time when UE receives the RRC LTM configuration.
· Recommended WF
· Need more discussions. Proponent is encouraged to provide the motivation to define LTM delay requirement, given that RAN4 may already define the cell switch delay.
Sub-topic 3-2 Timeline of cell swith delay for Pcell/PSCell
Background: RAN2 had a discussion on the time chart of L1/L2 inter-cell mobility (R2-2209256). As pointed out by some companies, the terminology “interruption” used in RAN2’s assumption as in Figure 1 and RAN2’s LS R2-2209257 is different from conventional definition in RAN4.
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Figure 1. Components of mobility latency for L1/L2-based inter-cell mobility (from RAN2)
Issue 3-2-1: Starting point of cell switch delay for PCell/PSCell
· Proposals
· Option 1 (CTC, Apple, Xiaomi, MTK, OPPO, ZTE, Huawei, Nokia, Ericsson): UE receives cell switch command.
· Option 2 (vivo): RAN4 will discuss the starting point of delay requirements for L1L2-triggered mobility after RAN1 conclude whether/how to perform the DL synchronization, TRS tracking, CSI acquisition, TA acquisition before cell switch command.
· Recommended WF
· Recommend agree on Option 1.
Issue 3-2-2: Ending point of RACH-based cell switch delay for PCell/PSCell
· Proposals
· Option 1 (CTC, Apple, Xiaomi, MTK, OPPO, ZTE, Huawei, Ericsson): For RACH-based cell switch, cell switch delay for PCell/PSCell ends at UE transmitting PRACH to the target cell.
· Option 2 (vivo): RAN4 will further discuss end point of delay requirements for L1L2-triggered mobility after RAN1 conclude whether/how to perform the TRS tracking, CSI acquisition before/after cell switch command, and RAN4 agrees there is related impact on UE RRM requirements.
· Recommended WF
· Recommend agree on Option 1.

Issue 3-2-3: Ending point of RACH-less cell switch delay for PCell/PSCell
Option 1 and Option 3 are special case of Option 2. For SCG activation, option 1 alike is used. For SCell activation, option 2 alike is used. From the view of test, it is better RAN4 defines a dedicated ending point.
· Proposals
· Option 1 (CTC, MTK): For RACH-less cell switch, cell switch delay for PCell/PSCell ends at UE transmitting SR on PUCCH or PUSCH on the target cell.
· Option 2 (Apple, OPPO, Huawei): UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
· Option 3 (Xiaomi): UE starts to transmit valid CSI report of target cell.
· Option 4 (vivo): RAN4 will further discuss end point of delay requirements for L1L2-triggered mobility after RAN1 conclude whether/how to perform the TRS tracking, CSI acquisition before/after cell switch command, and RAN4 agrees there is related impact on UE RRM requirements.
· Option 5 (Nokia): RAN4 to discuss if Tfirst-data is within the RAN4 scope.
· Recommended WF
· Need more discussion.
Sub-topic 3-3 Detail of cell swith delay requirements for Pcell/PSCell
  For information:  
[image: Timeline

Description automatically generated with low confidence]
Figure 2 Time chart of L1/L2 inter-cell mobility in R2-2209256
Table in R2-2209256
	Components
	Meaning

	Tcmd
	Time for processing L1/L2-command (HARQ and parsing)

	Tprocessing,2
	Time for UE processing. This may include L2/3 reconfiguration, RF retuning, baseband retuning, security update if needed, etc.

	Tsearch
	Time required to search the target cell

	TΔ
	Time for fine tracking and acquiring full timing information

	Tmargin
	Time for SSB or CSI-RS post-processing

	TIU
	interruption uncertainty in acquiring the first available PRACH occasion in the new cell



Issue 3-3-1: RACH-based Cell switch delay for Pcell/PSCell
· Proposals
· Option 1 (CTC, MTK, OPPO, ZTE, Huawei, Ericsson):  Tdelay = Tcmd + Tprocessing + Tsearch + T∆ + Tmargin + TIU,
where TIU is the uncertainty in acquiring the first available PRACH occasion in the new cell.
· Option 2 (Xiaomi): Tdelay = Tcmd + Tprocessing + T∆ + Tmargin + TTCI_switch +TIU,
· Recommended WF
· Recommend agree on that the baseline Tdelay = Tcmd + Tprocessing + Tsearch + T∆ + Tmargin + TIU, where TIU is the uncertainty in acquiring the first available PRACH occasion in the new cell.
· FFS: the exact value of each component. Some components can be 0 in certain cases, if agreed.
· FFS: add execution time and/or TCI state switching time
Issue 3-3-2: RACH-less Cell switch delay for Pcell/PSCell
· Proposals
· Option 1 (CTC, MTK):  Tdelay = Tcmd + Tprocessing + Tsearch + T∆ + Tmargin + TIU,
where TIU is the uncertainty in acquiring the first PUSCH transmission occasion or SR on PUCCH.
· Option 2 (Xiaomi): Tdelay = Tcmd + Tprocessing + T∆ + Tmargin + TTCI_switch +TCSI_report,
· Option 3 (OPPO):  Tdelay = Tcmd + Tprocessing + Tsearch + T∆ + Tmargin + TIU,
where TIU is the uncertainty in the first DL/UL reception/transmission on the indicated beam
· Option 4 (Ericsson): Tdelay = Tcmd + Tprocessing
· Recommended WF
· Recommend agree on that the baseline Tdelay = Tcmd + Tprocessing + Tsearch + T∆ + Tmargin + TIU/TCSI_report,
· FFS: the ending point
· FFS: the exact value of each component. Some components can be 0 in certain cases, if agreed.
· FFS: add execution time and/or TCI state switching time
Issue 3-3-3: Tcmd
For information
	RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, FFS if the MAC CE or a DCI is used for the actual triggering. 


· Proposals
· Option 1 (Nokia): specify MAC CE based cell switch command processing and DCI based cell switch command processing separately.
· Recommended WF
· o	RAN4 to discuss the issue after RAN2 concludes 
Issue 3-3-4: Processing time: Tprocessing
· Proposals
· Option 1 (MTK): The baseline is: Tprocessing,2=20ms for intra-FR cell switch, Tprocessing,2=40ms for inter-FR cell switch
· FFS: reduction on Tprocessing,2 under certain conditions
· Option 2 (CTC, ZTE, Huawei): The time for UE process could been reduced.
· Option 3 (Nokia): 
· RAN4 to differentiate processing times for intra-DU and inter-DU scenarios.
· RAN4 to discuss how to specify delay requirements to account for L2 delay requirements for each user plane protocol layer.
· LTM processing delays are not based on legacy Tprocessing_1 an Tprocessing_2 component requirements
· RRC UE processing requirements are analysed further to understand if RRC configuration can be performed before LTM switch command
· Recommended WF
· Need more discussion.
Issue 3-3-5: T/F fine tracking: TΔ and Tmargin
· Proposals
· Option 1 (MTK, ZTE): The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· FFS: whether TΔ and Tmargin can be omitted under certain conditions.
· Option 2 (Nokia): FFS
· Option 3 (Huawei): If the intra-frequency synchronized SSB based fine timing of the candidate cell is performed before LTM command, Tdelta may be skipped.
· Recommended WF
· Recommend agree on Option 1.
Issue 3-3-6: Cell search for RACH-based cell switch: Tsearch
· Proposals
· Option 1 (Huawei, Nokia): Tsearch can be 0 under certain conditions
· Option 1a (MTK): Tsearch=0 when target cell is known; For unknown cell:
· FR1: If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = Trs ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 3* Trs ms.
· FR2-1: If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 8* Trs ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 8*3* Trs ms.
· Option 1b (CTC): The time for cell searching could reach to 0ms by L1 measurement.
· Option 1c (OPPO): Tsearch=0 if the target/candidate cell is assumed to be known or current SCell,
· Option 1d (ZTE): Tsearch=0 if the target/candidate cell is known
· Recommended WF
· Recommend agree on:
· For RACH-based cell switch, Tsearch equals to 0 when target cell is known or target cell is current active Scell
· FFS: any other conditions
Issue 3-3-7: Cell search for RACH-less cell switch: Tsearch
· Proposals
· Option 1 (MTK, Xiaomi, Huawei, Ericsson): For RACH-less cell switch of PCell/PSCell, only consider known cell case and Tsearch=0
· Option 2 (CTC): The time for cell searching could reach to 0ms by L1 measurement.
· Option 3 (OPPO): Tsearch=0 if the target/candidate cell is assumed to be known or current SCell,
· Option 4 (ZTE): Tsearch=0 if the target/candidate cell is known
· Recommended WF
· Recommend agree on:
· For RACH-less cell switch, Tsearch equals to 0 when target cell is known or target cell is current active Scell
· FFS: whether to consider unknown cell case
Issue 3-3-8: TCI state switching time
Please proponents of adding TCI state switching time further explain what exact components to add, e.g, T/F fine tracking, L1-RSRP measurement and so on.
· Proposals
· Option 1 (MTK): no need to add TCI state switching time in cell switch delay.
· Option 2 (CTC): FFS to add TCI state switching time in cell switch delay.
· Option 3 (Huawei): FFS for RACH-less cell switch.
· Option 4 (vivo): need to add TCI state switching time in cell switch delay.
· Option 5 (xiaomi): need to add TCI state switching time in cell switch delay for RACH-less cell switch.
· Recommended WF
· Need more discussion.
Issue 3-3-9: Whether to define PCell/PSCell switch delay requirements for unknown TCI state case
· Proposals
· Option 1(MTK): When TCI state is indicated together with cell switch command, not define requirements for unknown TCI state case. 
· Recommended WF
· Need more discussion.
Issue 3-3-10: Execution time
· Proposals
· Option 1 (MTK): wait for RAN2 progress.
· Option 2 (Apple): if UE is required to perform L1 measurement on only one neighbor cell, extra execution time is not needed. Otherwise, extra execution time shall be allowed, like CHO.
· Recommended WF
· Need more discussion.
Issue 3-3-11: Tinterruption
· Proposals
· Option 1 (CTC, CMCC, ZTE): The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd
· Option 2 (Nokia): LTM cell switch interruption time should be minimized, and upper limit should be agreed not to exceed the existing L3 HO interruption time. The target should be to be as close to a beam switch delay as possible
· Recommended WF
· Need more discussion.
Sub-topic 3-4 Known conditions
Issue 3-4-1: known cell conditions
· Proposals
· Option 1 (MTK): use the conditions for L3 HO with a bit modification:
	The target cell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the handover cell switch command:
-	the UE has sent a valid L1 [or L3] measurement report for the target cell and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.3,
-	One of the SSBs measured from the target cell also remains detectable during the handover cell switch delay according to the cell identification conditions specified in clause 9.3.
otherwise it is unknown.


· Recommended WF
· Need more discussion.

Issue 3-4-2: known TCI state conditions
· Proposals
· Option 1 (MTK): use legacy known TCI state conditions with a bit modification:
	The TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of active TCI statecell switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	TCI statecell switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target TCI state before the TCI statecell switch command
-	The TCI state remains detectable during the TCI statecell switching period
[bookmark: _Hlk18067072]-	The SSB associated with the TCI state remain detectable during the TCIcell switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.


· Recommended WF
· Need more discussion.

Topic #4: Reply LS to RAN1
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218155
	Apple
	Proposal 7: answer to RAN1 Q1: it is RAN4 understanding that Network shall configure L1 measurement on a neighbor cell after receiving L3 measurement report on that cell. Timing, frequency, AGC and beam information can be roughly obtained during L3 measurement before L1 measurement. Therefore, the restriction can be relaxed if target cell has been measured before L1 measurement configuration.
Proposal 8: answer to RAN1 Q2: RAN4 confirms that the supported scenarios not included in intra-frequency are regarded as inter-frequency for L1 measurement. It covers both scenarios asked by RAN1:
· 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
For RAN1 information, the following definition of intra-frequency L1 measurement was agreed in RAN4#104#-bis: 
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

	R4-2218338
	Intel
	Observation 1: For  inter-frequency L1/L2 mobility, it can still be based on L3 inter-frequency measurement, while the cell switch is triggered by L1/L2. L1 inter-frequency measurement is not mandatory.
Observation 2: If gap is introduced for L1 inter-frequency measurement, it will have many negative impacts:
· More complex confliction scenario
· Extended delay for L1-RSRP of serving cell
· Redundancy measurement purpose
Proposal 1: Don’t consider relaxing the active BWP switch condition, i.e. non-serving cell SSB should be covered by serving cell active BWP.
Proposal 3: SFN offset alignment can be relaxed.
Proposal 5: In reply LS, RAN4 need to inform RAN1 that the L1 intra-frequency measurement definition is the same as that for L3 intra-frequency measurement.

	R4-2218400
	CMCC
	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.

	R4-2218412
	QC
	Definition of Intra-frequency L1 Measurement and Relaxation of Restrictions defined for Rel-17 ICBM
Proposal 1: RAN4 to provide the following answer to the Question 1 in LS R1-2210726:
· RAN4 agreed that a definition of intra-frequency L1 measurement is the same as intra-frequency L3 measurement. 
· If a center frequency and SCS of SSB of a target L1 measurement cell are the same as those of a serving cell’s SSB, the measurement is defined as an intra-frequency L1 measurement. Otherwise, it is an inter-frequency L1 measurement.
· RAN4 recommends RAN1 to use the same definition as RAN4.
· Based on RAN4’s definition of intra-frequency L1 measurement, depending on further discussions and conclusions in RAN4, the restrictions defined for Rel-17 ICBM can be relaxed for intra-frequency L1 measurement.
Proposal 2: RAN4 to provide the following answer to the Question 2 in LS R1-2210727:
· RAN4 agreed that a L1 measurement is inter-frequency L1 measurement if it is not intra-frequency L1 measurement defined in Answer to Q1 
· RAN4 recommends RAN1 to use the same definition as RAN4.
· Based on RAN4’s definition of inter-frequency L1 measurement and depending on further discussions and conclusions in RAN4, the restrictions defined for Rel-17 ICBM, e.g. those listed in Q1, can be relaxed for inter-frequency L1 measurement.
· In case any new types of SMTC and MG are introduced for L1/L2-based inter-cell mobility, a coexistence between the newly introduced L1 SMTC/MG and the legacy L3 SMTC/MG will be investigated in RAN4.

	R4-2218475
	CATT
	Proposal 1: Reply to RAN1 that RAN4 would like to study the possibility of further relaxing the restrictions described in 9.13.2 of TS 38.133 for intra-frequency L1 non-serving measurement for Rel-18 L1/L2 mobility.
Proposal 2: Whether to relax the restriction on BWP setting depends on whether to introduce measurement gap for L1-RSRP measurements. If the restriction expected to be relaxed, measurement gap should be configured and the relevant restriction can be deleted directly.
Proposal 3: Whether to relax the restrictions on SFN offset alignment and Rx timing difference depends on UE implementation, if the restriction expected to be relaxed, it will increase the complexity of UE measurements and the SMTC should be configured to indicate the SSB of non-serving cell.
· FFS: Whether to relax the restriction can be an optional capability of UE.
Proposal 4: Reply to RAN1 that RAN4 consider that the restrictions on BWP setting, SFN offset alignment and Rx timing difference can be relaxed for L1-RSRP measurements.
· For the relaxation on BWP setting, it is also need to introduce measurement gap. 
· For the relaxations on SFN offset alignment and Rx timing difference, it is also need to configure with SMTC to indicate the SSB of non-serving cell.
Proposal 5: Reply to RAN1 that the supported scenarios not included in intra-frequency are regarded as inter-frequency for L1 measurement.
Proposal 6: Reply to RAN1 that L1 inter-frequency measurement includes at least the two scenarios listed by RAN1, and both need to be configured with measurement gap and SMTC. In addition, except for the two listed scenarios, other scenarios not included in intra-frequency are not excluded.

	R4-2218570
	Xiaomi
	Proposal 1: The condition of BWP setting, e.g. the SSB from the cell with different PCI completely contained in the active BWP or associated with initial downlink BWP of the UE, may be relaxed if the measurement gap for L1-RSRP measurement is introduced in Rel-18 L1/L2 based inter-cell mobility.
Proposal 2: The condition of SFN alignment cannot be relaxed, e.g. the SSB of NSC has the same ‘sfn-SSB-Offset’ as the SSB of the serving cell.
Proposal 3: The condition of Rx timing difference cannot be relaxed, e.g. the timing difference of arrival at UE between the SSBs of serving cell and cell with different PCI is less than CP length of the corresponding SCS.
Proposal 4: RAN4 to confirm 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
The frequency of the measured RS covered by any of the active BWPs of SpCell and Scells configured for a UE, but the SCS of measured RS is not the same as the SSB of SpCell and Scells.

	R4-2218730
	MTK
	Proposal 3: Reply RAN1 that RAN4 will define intra-frequency L1-RSRP measurement requirements with at least the following three restrictions:
· SFN offset alignment, 
· BWP setting, i.e. non-serving cell SSB should be covered by serving cell active BWP
· RTD of serving cell and neighbour cell is larger than one CP.
Proposal 4: Confirm RAN1’s understanding that the scenarios not included in intra-frequency are regarded as inter-frequency for L1 measurement in the reply LS.
Proposal 5: Point out that for SSB L1-RSRP measurement, intra-frequency or inter-frequency is defined with reference to the center frequency and SCS of serving cell SSB but not BWP in the reply LS.
Proposal 6: Reply that scenario#1 mentioned in Question 2 may be intra-frequency or inter-frequency L1-RSRP measurement depending on whether SSB of neighbour cell has the same center frequency and SCS as serving cell or not.
Proposal 7: Reply that scenario#2 mentioned in Question 2 is SSB inter-frequency L1 measurement.

	R4-2218986
	OPPO
	Proposal 1: Update the definition of L1 intra-frequency/inter-frequency measurement based on RAN2 conclusion:
· A measurement is defined as an SSB based intra-frequency L1 measurement provided the center frequency and SCS of the SSB of the neighbor cell are the same as SSB of Spcell indicated in ServingCellConfigCommon. Otherwise it is inter-frequency L1 measurement. 

	R4-2219180
	Vivo
	Observation 1  Inconsistency is observed on the definition of ‘intra-/inter- frequency L1 measurements’ between RAN1 and RAN4, respectively. 
· RAN1 differentiate intra- and inter- frequency L1 measurements based on whether the RSs to be measured are covered by a certain BWP of the UE.
· RAN4 differentiate intra- and inter- frequency L1 measurements based on whether the centre-frequency of the measurement RS is the same as serving cell measurement RS or not.
Observation 2  L1 measurements are CSI measurements, and are used for beam measurements and reporting since R15.
Observation 3  CSI measurements, including L1 measurements, are more related to whether it is within active BWP or not. Whether it has the same frequency of serving cell measurement RS or not does not have very big impact on UE measurement behaviour.
Observation 4  If RSs for L1 measurements are 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, UE may still need to at least periodically perform L1 measurements on this target cell, based on the maintained time-frequency sync for the corresponding configured BWP.
Observation 5  If frequency of the measured RS not covered by any of the configured BWPs, it is highly possible that UE may need to perform L3 measurements and L1 measurement successively within one gap, and longer interruption to the serving cell data transmission can be expected.
Proposal 1  Based on latest RAN1 agreements, RAN4 revise the definition of intra-/inter- frequency L1 measurements as follows:
· For L1-RSRP measurements, a measurement is defined as an intra-frequency L1 measurement provided the RS to be measured is covered by any one of the active BWPs of SpCell and Scells. The L1 measurement RS can be SSB or CSI-RS, if CSI-RS is supported in RAN1.
· For L1-RSRP measurements, a measurement is defined as an inter-frequency L1 measurement provided the RS to be measured is NOT covered by any one of the active BWPs of SpCell and Scells.
· RAN4 prioritize the case of inter-frequency L1 measurement when frequency of the measured RS covered by any of the configured BWPs of SpCell and Scells configured for a UE.
· RAN4 deprioritize the case of inter-frequency L1 measurement when frequency of the measured RS not covered by any of the configured BWPs. It can be considered in future release.
Proposal 3 For the intra-frequency case when a serving cell and the corresponding candidate target cell(s) are configured with the same absoluteFrequencySSB, R17 L1 measurement requirements are re-used and all restrictions on SFN offset alignment, BWP setting (i.e. candidate 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 re-used in R18.
Proposal 4  For the intra-frequency case when NCD-SSBs or CSI-RSs for L1 measurement, if RAN1 agrees to support, are within active BWP of the serving cell, the legacy CSI-RS based L1 measurement requirements can be re-used. The restriction on SFN offset alignment can be removed, but Rx timing difference between serving cell and candidate target cell still needs to be within CP.
Proposal 5  For intra-frequency L1 measurements, RAN4 further discuss whether in R18 to support using intermediate results from L3 measurements in L1-RSRP reporting for both serving cells and candidate cells, if UE has such capability and network enables such reporting. In this kind of L1 measurement and reporting, the restrictions on Rx timing difference and BWP setting can be removed.

	R4-2219397
	Huawei, HiSilicon
	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.

	R4-2219400
	Huawei, HiSilicon
	Proposal 1: If UE ever reported time index when performed L3 measurement on the non serving cell, the restriction of sfn-SSB-Offset can be removed, otherwise SFN offset alignment compared with serving cell is needed for intra-frequency L1-RSRP. 
Proposal 2: In theory, to perform L1/L2 inter-cell mobility both scenarios where non-serving cell SSB is covered by serving cell active BWP and not covered in active BWP are feasible. From the point of view of simplifying requirements, the restriction of within BWP is reasonable.
Proposal 4: RAN4 confirms that 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.

	R4-2219444
	Nokia
	Proposal 4: RAN4 to define L1-RSRP measurement definition for inter frequency scenario.
Proposal 5: RAN4 may use existing L3 inter-frequency definition as the starting point.
Proposal 6: RAN4 is to study if the restriction on e.g., SFN offset alignment, BWP setting, RX timing difference etc described in 9.13.2 of TS38.133 for intra-frequency L1 non-serving measurements can be relaxed or not.
Proposal 7: RAN4 is to study if the restriction on e.g., SFN offset alignment, BWP setting, RX timing difference etc described in 9.13.2 of TS38.133 for inter-frequency L1 non-serving measurements can be relaxed or not.
Observation 2: Inter-frequency L1-RSRP measurement requirements on non-serving cell need to be defined.
Observation 3: Intra- and Inter-frequency are clearly both within the WID scope.
Proposal 9: It is proposed to have L1 inter-frequency measurement definition which follows the L3 definition: A measurement is defined as a SSB based inter-frequency L1-measurement provided the center frequency and SCS of the SSB of the neighbor cell is different as SSB of the serving cell indicated in ServingCellConfigCommon
Proposal 10: RAN4 is to define intra/inter-frequency definition for non-SSB resources.
Proposal 11: RAN4 is to study the possibility of measurement gap and measurement window for L1 inter-frequency measurements.

	R4-2219954
	Ericsson
	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.


Open issues summary
For information:
LS R1-2210727
	
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. 
 


Sub-topic 4-1 SFN offset alignment in Q1
[bookmark: _Hlk118815749]Issue 4-1-1: SFN offset alignment of serving cell and intra-frequency neighbour cell
For information:
	RAN1#106b Agreement 
· Center frequency, SCS, SFN offset are assumed to be the same for SSBs from the serving cell and the configured SSBs with PCI different from the serving cell for inter-cell multi TRP operation.
· The information related to “SSB time domain position” for SSB with PCI different from the serving cell consists of [halfFrameIndex and] ssb-PositionsInBurst


 
	38.133
It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2 with SCS smaller or equal to 480 kHz.
When deriveSSB-IndexFromCell is not enabled, the UE assumes frame boundary alignment (including half frame, subframe and slot boundary alignment) across cells on the same frequency carrier is within a tolerance not worse than 6 SSB symbols for sub-carrier spacing of 960kHz and the SFNs of all cells on the same frequency carrier are the same.



SFN offset alignment is already true for FR1 TDD and FR2. Moderator recommends confirm SFN offset alignment restriction in FR1 TDD and FR2, and further discuss FR1 FDD.
· Proposals
· Option 1 (MTK, Xiaomi): For SSB based intra-frequency L1-RSRP measurement, SFN offset is the same among the cells of the same frequency layer.
· Option 2 (Apple, Huawei): SFN offset alignment of serving cell and intra-frequency neighbour cell can be relaxed if target cell has been measured before L1 measurement configuration.
· Option 3 (Intel, QC): SFN offset alignment can be relaxed.
· Option 4 (CATT):  For the relaxation on SFN offset alignment, it is also needed to configure with SMTC to indicate the SSB of non-serving cell.
· FFS: Whether to relax the restriction can be an optional capability of UE.
· Option 5 (vivo):
· Reuse the restriction for the intra-frequency case when a serving cell and the corresponding candidate target cell(s) are configured with the same absoluteFrequencySSB
· For the intra-frequency case when NCD-SSBs or CSI-RSs for L1 measurement, if RAN1 agrees to support, are within active BWP of the serving cell, the restriction on SFN offset alignment can be removed
· Option 5 (Ericsson): 
· RAN4 to adapt L3 measurement framework for L1 measurements for LTM
· RAN4 to reply to RAN1 saying these restrictions can be relaxed or removed as L3 measurement framework is used for L1 measurements.
· Option 6 (Nokia): FFS
· Recommended WF
· Confirm SFN offset alignment is always assumed in FR1 TDD and FR2, and further discuss FR1 FDD.
Sub-topic 4-2 Whether SSB for intra-frequency L1-RSRP measurement is in the active BWPs
Issue 4-2-1: Whether SSB for intra-frequency L1-RSRP measurement is in the active BWPs
· Proposals
· Option 1 (MTK, Intel, vivo): Not relax the restriction “non-serving cell SSB should be covered by serving cell active BWP”
· Option 2 (Apple, QC): relax the restriction “non-serving cell SSB should be covered by serving cell active BWP”
· Option 3 (CATT, xiaomi): Whether to relax the restriction on BWP setting depends on whether to introduce measurement gap for L1-RSRP measurements.
· Option 4 (vivo, Ericsson): 
· If support using intermediate results from L3 measurements in L1-RSRP reporting, BWP setting restriction can be relaxed.
· Option 5 (Nokia): FFS
· Recommended WF
· Need more discussion.
[bookmark: _Hlk118894582]Issue 4-2-2: Whether to define requirements for intra-frequency L1-RSRP measurement with MG
· Proposals
· Option 1 (MTK): Not define requirements for intra-frequency L1-RSRP measurement with MG
· Recommended WF
· Recommend agree on Option 1.

Sub-topic 4-3 Rx timing difference of serving cell and neighbour cell for L1-RSRP measurement
Discuss in Clause 1.2.4 Issue 1-4-1.
Sub-topic 4-4 intra & inter-frequency L1-RSRP measurement definition
Issue 4-4-1: intra & inter-frequency L1-RSRP measurement definition
Agreed intra-frequency definition in RAN4#104bis-e:
	· 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. 


· Proposals
· Option 1 (Apple, Intel, MTK, CMCC, QC, CATT, Xiaomi, Huawei, Nokia): 
· Inform RAN1 that the L1 intra-frequency measurement definition is the same as that for L3 intra-frequency measurement.
· RAN4 confirms that the supported scenarios not included in intra-frequency are regarded as inter-frequency for L1 measurement.
· RAN4 recommends RAN1 to use the same definition as RAN4.
· Option 2 (OPPO): Update the definition of L1 intra-frequency/inter-frequency measurement 
	A measurement is defined as an SSB based intra-frequency L1 measurement provided the center frequency and SCS of the SSB of the neighbor cell are the same as SSB of Spcell indicated in ServingCellConfigCommon. Otherwise it is inter-frequency L1 measurement.


· Option 3 (vivo): revise the definition of intra-frequency L1 measurements as follows:
	· For L1-RSRP measurements, a measurement is defined as an intra-frequency L1 measurement provided the RS to be measured is covered by any one of the active BWPs of SpCell and Scells. The L1 measurement RS can be SSB or CSI-RS, if CSI-RS is supported in RAN1.
· For L1-RSRP measurements, a measurement is defined as an inter-frequency L1 measurement provided the RS to be measured is NOT covered by any one of the active BWPs of SpCell and Scells.
· RAN4 prioritize the case of inter-frequency L1 measurement when frequency of the measured RS covered by any of the configured BWPs of SpCell and Scells configured for a UE.
· RAN4 deprioritize the case of inter-frequency L1 measurement when frequency of the measured RS not covered by any of the configured BWPs. It can be considered in future release.


· Recommended WF
· Recommend agree on Option 1.
Issue 4-4-2: Define intra/inter-frequency definition for non-SSB resources
· Proposals
· Option 1 (Nokia): RAN4 is to define intra/inter-frequency definition for non-SSB resources
· Recommended WF
· FFS after RAN1/2 agree on using CSI-RS L1 measurement for neighbour cell.
[bookmark: _Hlk118815909]Sub-topic 4-5 View on Scenario#1 and #2 in Q2
Issue 4-5-1: views on Scenario#1
Scenario#1:
	· 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.



· Proposals
· Option 1 (MTK): Scenario#1 mentioned in Question 2 may be intra-frequency or inter-frequency L1-RSRP measurement depending on whether SSB of neighbour cell has the same center frequency and SCS as serving cell or not.
· Option 2 (Apple, CATT, Xiaomi, Huawei): Scenario#1 is inter-frequency L1-RSRP measurement
· Recommended WF
· Need more discussion.
Issue 4-5-2: view on Scenario#2
Scenario#2:
	· The frequency of the measured RS not covered by any of the configured BWPs of SpCell and Scells configured for a UE 



· Proposals
· Option 1 (Apple, MTK, CATT, Xiaomi, Huawei): Scenario#1 is inter-frequency L1-RSRP measurement
· Recommended WF
· Recommend agree on Option 1.
Issue 4-5-3: Others
In moderator’s view, RAN1 is just informing RAN4 that the introduction of measurement gap and SMTC for L1 inter-frequency measurement, if any, is expected to be a RAN4 issue. We don’t need to response to this unless RAN4 reaches different agreement.
· Proposals
· Proposal 1 (QC): In case any new types of SMTC and MG are introduced for L1/L2-based inter-cell mobility, a coexistence between the newly introduced L1 SMTC/MG and the legacy L3 SMTC/MG will be investigated in RAN4.
· Proposal 2 (Nokia): RAN4 is to study the possibility of measurement gap and measurement window for L1 inter-frequency measurements.
· Recommended WF
· Need more discussion.
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