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0 Notes:
In this document, 
· < Agreement > represents the decisions made by in this meeting
· < Way forward > represents the next step in later meetings
· “FFS” does not mean RAN4 will make a down-selection for the item. More other options can be proposed.
1 Topic #1: LTM - General aspects and scenarios
1.1 Sub-topic 1-1 Definition of inter-frequency cell switch
Issue 1-1-1: Definition of inter-frequency cell switch
< Agreement >
· Inter-frequency cell switch is defined where the SSB of SpCell and the candidate target cell are on different frequency layers.
· Further discuss whether to capture the definition in spec when writing CRs.
1.2 Sub-topic 1-2 DL synchronization before cell switch command
Issue 1-2-1: Requirements for DL synchronization before cell switch command
< Way forward >:
· RAN4 do not need to define any new requirements for obtaining symbol boundary and frame boundary of target cell before cell switch command, as legacy requirements for PSS/SSS detection and time index detection apply.
· RAN4 do not need to define any new requirements for acquiring SFN of target cell before cell switch command. 
· Further discuss whether and how to define requirements for SSB based T/F fine tracking on neighbour cell based on further RAN1/2 progress.

Issue 1-2-2: DL pre-sync starting point and UE capability requirements for DL pre-sync
< Way forward >: FFS
· Proposal 1: RAN4 to agree that UE starts performing DL pre-sync with LTM candidates when UE configured with TA establishment or reception of configuration for TA establishment.
· Proposal 2: RAN4 to discuss the UE capability aspects of downlink synchronisation to multiple cells so that UE can transmit PRACH to the candidate cell on the first PRACH occasion after the PDCCH order reception.
1.3 Sub-topic 1-3 UL synchronization before cell switch command
[bookmark: _Hlk133350837]Issue 1-3-1: Transmit timing accuracy of PDCCH ordered RACH before cell switch command 
< Agreement>:
· The legacy transmit timing accuracy requirement in 38.133 cl.7.1.2 is also applicable to PDCCH ordered RACH transmission for candidate cell(s) before cell switch command.
· FFS: SSB based T/F fine tracking is needed for UE to meet Te requirements

Issue 1-3-2: Delay requirements for PDCCH ordered RACH before cell switch command
< Way forward >: FFS the following options
· Option 1 (Apple, Ericsson, QC): Better to define similar delay requirements for PDCCH ordered RACH for candidate cell(s) in RAN1 but not RAN4
· Option 2 (MTK, Xiaomi, vivo, Huawei, ZTE, Nokia): RAN4 to study delay requirements for PDCCH ordered PRACH transmission to neighbour cell.
· Option 2a (xiaomi): 
· If the reception of RAR is not configured/indicated, the delay of PDCCH-order based RACH transmission is defined as the time between the time of DCI command reception for PDCCH-order based RACH and the end of preamble transmission to the candidate cell plus RF retuning back time.
· If the reception of RAR is configured/indicated, the delay of the PDCCH-order based RACH transmission is defined as the time between the time of DCI command reception for PDCCH-order based RACH and the end of RAR window plus RF retuning back time.
· Option 2b (vivo):
·  RAN4 discuss and clarify whether the UL BWP of target cell is activated during uplink synchronization. Delay requirements need to be discussed after RAN1/2 concludes the corresponding procedure.
· There is potential application delay and interruption for a cell on which DL sync is indicated to be performed by UE and/or UE needs to be prepared to transmit PRACH to the target cell. RAN4 will discuss the corresponding delay requirements. 
· Option 2c (QC): 
· RAN4 to discuss whether and how to define delay requirements for PDCCH ordered PRACH transmission to LTM cell for which UE needs additional processing to build and load RF scripts. It is also up to decisions from other working groups.
· LTM requirements are applicable only when a QCL source reference signal of “PDCCH ordered PRACH to an LTM candidate cell before LTM handover” is the same or one of the reference signals configured and used for LTM L1-RSRP measurements from the cell.

Issue 1-3-3: Interruption due to PDCCH ordered RACH before cell switch command
< Agreement>:
· Further discuss whether and how to define interruption and/or scheduling restriction requirements due to PDCCH ordered RACH before cell switch command once corresponding RAN1 design is stable.
2 Topic #2: LTM - L1-RSRP measurement requirements
2.2 Sub-topic 2-2 Applicability rule for L1-RSRP measurement
Issue 2-2-1: DL synchronization assumption for L1 measurements
[bookmark: _Hlk132991709]< Way forward >: FFS the following options
· Option 1 (MTK, Xiaomi, vivo, Huawei, Apple): Before L1-RSRP measurement, UE should achieve frame/slot/symbol level synchronization including acquiring SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbour cell, otherwise cell detection delay and SSB index acquisition delay are needed 
· whether SFN level sync is needed waits for RAN1 progress.
· Option 2 (vivo, Ericsson, Nokia): FFS

Issue 2-2-3: Whether L1 measurement configured after receiving L3 measurement report on that cell
< Way forward >: FFS the following options
· Option 1 (MTK, Xiaomi, Huawei, CTC, Apple, CATT): UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell in the last [5] seconds.
· Option 2 (MTK, Ericsson): When NW configures a cell for L1 measurement, and if the UE did not measure that cell in last [5] seconds, UE performs L1 measurement on that cell after performing L3 measurement.
· Option 3 (CMCC, MTK, Nokia): L3 measurement report is not a prerequisite for LTM L1-measurement configuration.

[bookmark: _Hlk132896914]Issue 2-2-4: known cell condition for L1-RSRP measurement
< Way forward >: FFS the following options
· Option 1(MTK, Xiaomi, Huawei, CTC, Apple, ZTE, OPPO, Ericsson, QC):
· Target cell is considered as known if the following conditions are met in this requirement:
· UE has performed L3 measurement on the target cell during the last [5] seconds, and
· The SSB from the target cell configured for L1 measurement remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown
· Option 2 (Nokia):
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has sent a valid L3 measurement report during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown
· Option 3 (CMCC):
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has sent a valid L3 measurement report during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown

Issue 2-2-7: How to get SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbor cell before L1-RSRP measurement?
< Way forward >:
· To perform intra-frequency L1-RSRP on candidate target cell, if the RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length and less than 2 SSB symbols (CP length< RTD< 2 SSB symbols, UE can derive SSB index according to serving cell timing.
· To perform intra-frequency L1-RSRP on candidate target cell, if SFN offset between serving cell and target cell is not aligned, and if the RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than 2 SSB symbols (RTD>2 SSB symbols), 
· If UE only performed L3 measurement without SSB index reading on the candidate target cell, additional time for reading SSB index is needed.
· If UE has performed L3 measurement and SSB index reading, no additional time is needed.
   
2.3 Sub-topic 2-3 Whether to use intermediate L3 measurement results in L1 measurement report
Issue 2-3-2: Whether to use L3 measurement results or intermediate L3 measurement results for FR1 intra-frequency L1 measurement report
< GTW Agreement>:
· Do not use L3 intermediate results for FR1 intra-frequency L1 report
· FFS on the assumptions on the number of cells used for L1 measurements
· FFS whether to recommend RAN1/2 to consider a new reporting mechanism

Issue 2-3-3: Whether to consider using L3 measurement results or intermediate L3 measurement results for FR1 inter-frequency L1 measurement report
< Agreement>:
· Follow the GTW agreement for FR1 intra-frequency
[bookmark: _Hlk132897125]Issue 2-3-5: Whether to consider using rough beam for L1 measurement report in FR2
< Agreement>:
· Follow the GTW agreement for FR1 intra-frequency
2.4 Sub-topic 2-4 Measurement capability
[bookmark: _Hlk132896970]Issue 2-4-1: The number of cells/resources supported per frequency layer for L1 measurement
< GTW Agreement>:
· The supported maximum number of cells/SSBs configured for L1 measurement [on neighbour cell] is up to UE capability
· Details of capability signalling are FFS including at least:
· Whether to differentiate intra and inter-frequency measurements
· Constraints on the lowest value of the capability
· Signalling granularity

Issue 2-4-2: The number of frequency layers to measure 
< Way forward >: FFS the following options
· Option 1: Focus on the case that UE is required to measure on a single intra-frequency (for neighbour cell) layer when RTD of serving cell and neighbour cell is larger than CP.
· Option 2: FFS

Issue 2-4-3: How to handle the number of cells NW configured to measure exceeds the configuration to exceed UE capability?
< Way forward >: FFS the following options
· Option 1: The configured SSB for L1 measurement on neighbor cell shall not exceed UE capability.
· Option 2: UE autonomous down selection of cells and/or SSBs for L1 measurements and/or L1 measurement and report based on the event conditions NW configured.
· Option 3: Down selection can be defined based on NW indication.

2.5  Sub-topic 2-5 Intra-frequency L1-RSRP Measurement delay
2.5.1 Scenario
Issue 2-5-1-1: Whether to specify requirements for SSB for intra-frequency L1 measurement not covered by serving cell active BWP
< Way forward >: FFS the following option
· The requirements for the case that target SSB is not within active BWP can be hold on after the conclusion of BWP operation without restriction.

Issue 2-5-1-2: whether to support the case that SSB periodicity of FR2 intra-frequency neighbor cell equals to SMTC periodicity in R18 LTM.
[bookmark: _Hlk132992620]< Way forward >: FFS the following options
· Option 1: For intra-frequency L1-RSRP measurement with fine beam in FR2, L1-RSRP can be measured within SMTC when following conditions are met.
·  SSB occasions are fully overlapped with SMTC
· Other conditions are not precluded.
· Option 2: RAN4 to define LTM L1 measurement delay requirements for FR2 such that UE is allowed to perform beam refinement over SSBs outside SMTC and MG.

2.5.2 [bookmark: _Hlk132882705]UE incapable of RTD>CP
Issue 2-5-2-1: Basic assumption
< Way forward >: FFS the following options
· Proposal 1: For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement
· Proposal 2: For UE incapable of RTD>CP, assume that UE follows serving cell’s FFT timing even when measures intra-frequency neighbour cell.

Issue 2-5-2-2: Measurement period of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP
< Way forward >: FFS the following options
· Option 1:
· If UE is incapable of RTD>CP, the legacy measurement periods specified in R17 for non-serving cell can be used as a baseline when RTD of serving cell and neighbour cell is within CP.
· FFS: How to define the measurement period for multiple neighbor cells in a FR2 frequency layer
· Option 2: FFS

Issue 2-5-2-3: Measurement restriction and scheduling restriction of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP
< Way forward >: FFS the following options
· Option 1:
· For UE incapable of RTD>CP, the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbor cell, no matter the actual RTD of serving cell and neighbor cell is larger than CP or not.
· Option 2:
· For UE incapable of RTD>CP, the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbor cell, when the actual RTD of serving cell and neighbor cell is no larger than CP.
· when actual RTD>CP, there are no requirements
· Option 3: FFS

Issue 2-5-2-4: Behavior of UE incapable of RTD>CP but the actual RTD of serving cell and neighbor cell is larger than CP
< Way forward >: FFS the following options
· Option 1: For the case wherein RTD between neighbor cell and serving cell larger than a CP and UE is incapable of RTD>CP, UE will not measure the neighbor cell if RTD>CP due to capability limitation
· Option 2: For the case wherein RTD between neighbor cell and serving cell larger than a CP and UE is incapable of RTD>CP, UE still measures the neighbor cell if RTD>CP but with degradation.
· Option 3: For the case wherein RTD between neighbor cell and serving cell larger than a CP and UE is incapable of RTD>CP, L1 measurement can be done with measurement gap or scheduling restriction.
· UE needs to indicate actual RTD level to NW.

2.5.3 UE capable of RTD>CP
Issue 2-5-3-1: Basic assumption
< Way forward >: FFS the following options
· Option 1: For UE capable of RTD>CP, assume that UE has the same number of FFT modules for SSB based L1-RSRP measurement as the supported number of cells reported in UE capability and different FFT timing is used for each cell.
Issue 2-5-3-2: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR1
< Way forward >: FFS the following options
· Option 1: If UE only performs L1-RSRP measure on one neighbour cell of a single intra-frequency, the legacy requirements specified in R17 for FR1 non-serving cell are also applicable for UE capable of RTD>CP when RTD of serving cell and neighbour cell is larger than CP.
· Option 2: FFS

Issue 2-5-3-3: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR2
< Way forward >: FFS the following options
· Option 1: The legacy measurement period requirement defined in cl. 9.13.4 for FR2 intra-frequency non-serving cell is also applicable to intra-frequency L1-RSRP measurement when RTD of serving cell and neighbour cell larger than CP. P1 is valid when any symbol of the SSBs from serving cell and neighbour cell are overlapping or adjacent (in time domain). Adjacent here means the actual timing difference between the symbol of the SSB from serving cell and neighbour cell is within CP
· Option 2: FFS

Issue 2-5-3-4: Measurement restriction and scheduling restriction of intra-frequency L1-RSRP measurement for UE capable of RTD>CP
< Way forward >: FFS the following options
· Option 1: For UE capable of RTD>CP, measurement restriction and scheduling restriction should be extended also to the symbol before and after those OFDM symbols corresponding to the configured LTM L1-RSRP measurement SSB IDs.
· Option 2: FFS

2.6 Sub-topic 2-6 Inter-frequency L1-RSRP Measurement delay
2.6.1 Scenario
[bookmark: _Hlk132897897]Issue 2-6-1-1: Type of inter-frequency L1-RSRP measurement to support
< Way forward >: FFS the following options
· Option 1: As baseline, define the requirement for inter-frequency L1-RSRP measurement with type 1 MG.
· Option 2: Both inter-frequency L1-RSRP measurement with gap and without gap should be considered
· Option 3: 
· Consider both inter-frequency with Type 1 MG and inter-frequency without gap (the target cell’s SSB is completely contained in the DL active BWP) 
· Introduce a UE capability for inter-frequency without gap (the target cell’s SSB is completely contained in the DL active BWP). 
· FFS the details
· Option 4: For R17 L1 measurement, NOT to define inter-frequency L1 measurement requirements. For new Type of L1 measurement if agreed in other WGs, inter-frequency requirements are specified for both the within gap case and outside gap case, and the legacy L3 measurement behaviour is re-used.
2.6.2 L1 inter-frequency with Type 1 MG
Issue 2-6-2-1: The principles in defining inter-frequency L1-RSRP measurement period with MG in FR1
< Way forward >: FFS the following options
· Proposal 1: In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.
· Proposal 2: For FR1 L1-RSRP measurement on candidate cells with gap in LTM, UE can perform L3-RSRP measurement and L1-RSRP measurement simultaneously during measurement gap.

Issue 2-6-2-2: inter-frequency L1-RSRP measurement period with MG in FR1
< Way forward >: FFS the following options
· Option 1: Define inter-frequency L1-RSRP measurement period with MG in FR1 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

	No DRX
	Max(Treport, Ceil(M * Kgap)  Max(MGRP , SMTC period or SSB period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(Treport, Ceil(M  1.5 * Kgap)  Max(MGRP, SMTC period or SSB period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(M * Kgap)  DRX cycle  CSSFinter

	The definition of Kgap is the same as L3 measurement which is a scaling factor for a SSB frequency layer to be measured within an associated measurement gap pattern.
M = [2] or [4]
CSSFinter can use the value for L3 measurement as a baseline. The value should be updated if RAN1’s conclusion is to use SSB period for inter-frequency L1 measurement or RAN4 agrees to set L1-RSRP measurement with high priority.


· Option 2: FFS

Issue 2-6-2-3: dedicated MG for shared MG for inter-frequency L1-RSRP measurement with MG in FR2
< Way forward >: FFS the following options
· Option 1: A dedicated measurement gap configuration is used for inter-frequency L1-RSRP SSB measurements with measurement gaps in FR2
· Option 2: Further study the following gap based inter-frequency L1 measurement:
· L1 measurement sharing with L3 gap. 
· RAN4 needs to study sharing scheme between L1 and L3 to ensure that the measurement delay will not be too long compared with intra-request L1-RSRP measurement.
· dedicated measurement gap for L1-RSRP.
· Existing framework of concurrent gaps can be considered as starting point.
· Option 3: FFS

Issue 2-6-2-4: CSSF principles in defining inter-frequency L1-RSRP measurement period with MG in FR2
< Way forward >: FFS the following options
· Option 1: Treat L1 inter-frequency measurement with MG on each cell as an independent inter-frequency layer in FR2. When calculating CSSF, overlapping with one additional L1 inter-frequency measurement is equivalent to overlapping with one more frequency layer.
· Option 2:  FFS

Issue 2-6-2-5: inter-frequency L1-RSRP measurement period with MG in FR2
< Way forward >: FFS the following options
· Option 1: Define inter-frequency L1-RSRP measurement period with MG in FR2 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

	No DRX
	Max(Treport, Ceil(Kgap  M*N)  Max(MGRP , SMTC period or SSB period))  CSSFinter

	DRX cycle ≤ 320ms
	Max(Treport, Ceil(1.5 * Kgap  M*N)  Max(MGRP, SMTC period or SSB period, DRX cycle))  CSSFinter

	DRX cycle > 320ms
	Ceil(Kgap  M*N)  DRX cycle  CSSFinter

	The definition of Kgap is the same as L3 measurement which is a scaling factor for a SSB frequency layer to be measured within an associated measurement gap pattern.
M = [2] or [4]
CSSFinter can use the value for L3 measurement as a baseline. At least, CSSFinter should be updated as each measurement occasion is shared by different cell of inter-frequency L1 measurement and L3 inter-frequency layers.


· Option 2:  FFS
2.6.3 L1 inter-frequency without gap (The target cell’s SSB is completely contained in the DL active BWP)
Issue 2-6-3-1: How much alignment is needed for SFN and frame boundary across serving and inter-frequency without gap neighbour cells
< Way forward >: FFS the following options
· Option 1: RAN4 clarifies how much alignment is needed for SFN and frame boundary across serving and inter-frequency neighbour cells before it specifies any requirement
· Option 2: FFS

2.6.4 L1 inter-frequency with NCSG
Issue 2-6-4-1: The principles in defining inter-frequency L1-RSRP measurement period with NCSG
< Way forward >: FFS the following options
· Option 1 (Huawei): For SSB based L1-RSRP inter-frequency measurement with NCSG:
· In FR1, SSB based L1-RSRP measurement can be performed simultaneously with L3-RSRP measurement;
· In FR2, SSB based L1-RSRP measurement is to be shared with L3 measurement with NCSG. The measurement delay with NCSG is the same as that with shared legacy gap
· Option 2: FFS
2.7 Sub-topic 2-7 L1-RSRP measurement accuracy
Issue 2-7-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
< Way forward >: FFS the following options
· Option 1: Reuse legacy value SNR= -3dB
· Option 2: SNR = -6dB (same as L3 measurement) 
· Option 3: For R17 L1 measurements, the side condition for measurement accuracy requirements is -3dB. For new type of L1 measurements if agreed by other WGs, the side condition for measurement accuracy requirements is -6dB.

3 Topic #3: LTM – Cell switch delay requirements
3.1 Sub-topic 3-1 General and Principles
Issue 3-1-1: Clarification on “without SCell change”
< Agreement>:
· Keep the existing agreement. Further check whether clarification is needed while capturing it in CR
Issue 3-1-2: Whether to define cell switch delay requirements for SCell addition (without activation) at SpCell change
< Agreement>:
· No need to define requirements for SCell during SCell addition (without activation) at SpCell change

Issue 3-1-3: Whether to define requirements for Direct SCell activation at SpCell change (target SCell is not current PCell)
< Agreement>:
· No more discussion until RAN2 concludes to support direct SCell activation at SpCell change

Issue 3-1-4: Whether to define requirements for Direct SCell activation at SpCell change (target SCell is current PCell)
< Agreement>:
· Specify cell switch requirements for the following scenarios:
· Target Pcell/SCell is current SCell/PCell.

Issue 3-1-5: SpCell cell switch delay requirements for SpCell change with SCell change
< Way forward >: FFS the following options
· Option 1: 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.
· Option 2: FFS

Issue 3-1-6: LTM delay requirements
< Way forward >: FFS the following options
· Option 1: Not define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).
· Option 2: FFS

3.2 Sub-topic 3-2 Timeline of cell swith delay for Pcell/PSCell
Issue 3-2-1: Ending point of RACH-less cell switch delay for PCell/PSCell
< Agreement>:
· Wait for more progress in RAN2

Issue 3-2-2: Procedure of cell switch
< Way forward >: FFS the following options
· Option 1: Further discuss whether UE can perform T/F fine tracking (TΔ) if needed at first and then L1/L2/L3 processing (Tprocessing,2) to reduce the interruption time during cell switch.
· Option 2:  Under the condition that target cell is known, UE can perform T/F fine tracking (TΔ) if needed at first and then L1/L2/L3 processing (Tprocessing,2) to reduce the interruption time during cell switch.
· Option 3: if T/F fine tracking (TΔ) is needed after receiving cell switch command, UE is not required to perform it before L1/L2/L3 processing (Tprocessing,2).
· Option 4: UE cannot perform T/F tracking before necessary L1 reconfiguration, which get the UE's L1 ready to receive DL of the target cell. If needed, some other L1 configuration, L2/L3 reconfiguration and L2 reset can be performed during cell switch, i.e., in some cases it can be performed after the T/F tracking.

3.3 Sub-topic 3-3 Detail of cell swith delay requirements for Pcell/PSCell
Issue 3-3-1: RACH-based Cell switch delay for Pcell/PSCell
< Agreement>:
· The baseline of RACH-based cell switch delay requirements is Tdelay = Tcmd + Tprocessing / TLTM-processing + Tsearch + T∆ + Tmargin + Tuncertainity /TIU, where Tuncertainity /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/remove/modify other component(s).
Note: ‘/’ means ‘or’ here.
Issue 3-3-2: RACH-less Cell switch delay for Pcell/PSCell
< Agreement>:
· The baseline of RACH-less cell switch delay requirements is Tdelay = Tcmd + Tprocessing,2 / TLTM-processing + Tsearch + T∆ + Tmargin + Tuncertainity/TIU,
· FFS: the ending point
· FFS: the exact value of each component. Some components can be 0 in certain cases, if agreed.
· FFS: add/remove/modify other component(s).
Note: ‘/’ means ‘or’ here.

[bookmark: _Hlk133350992]Issue 3-3-3: Tcmd
< Agreement>:
· Tcmd equals to THARQ+3ms, where THARQ is the timing between cell switch command and acknowledgement as specified in TS 38.213.

Issue 3-3-3: Tprocessing,2
1) What UE has done during Tprocessing, 1 before cell switch command? What UE needs to do during Tprocessing, 2 after cell switch command?
2) What is the impact of reference +delta configuration on the processing time?
3) What UE has prepared for target cell after performing pre DL synchronization?
4) What UE has get prepared for target cell after performing pre UL synchronization?
5) The factors to consider when target cell is a current scell ?
6) How many different processing time values to define?
< Way forward >: FFS the following options
· Option 1 (CTC, CMCC, Nokia, Huawei): The time for UE processing could be reduced if some procedures have been done before UE receive the cell switch command or for some scenarios.
· Option 1a (CMCC): Tprocessing = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command
· Option 1b (Nokia): 
· Some of the RRC processing can be done prior to the cell switch to reduce the delay. FFS what parts are done when the configuration arrives. 
· At least partial RRC processing is done before the cell switch command. Exact conditions can be FFS.
· LTM-processing Should consider a scenario where the user plane does not need reset, and there is no need for further RRC processing.
· Option 2 (Apple): Tprocessing in LTM shall include execution time CHO and the legacy Tprocessing in Tinterrupt.
· Option 3 (QC): RAN4 to not assume UE can always finish a processing of RRC configurations for LTM cells before LTM handover command reception, e.g., the processing and loading the configuration before the LTM handover command reception can be limited to measurement related configurations of the LTM cells. And RAN4 to not assume the processing and loading the measurement configuration of the LTM cell before LTM handover command reception means the entire downlink configuration of the LTM target cell is processed and loaded.
· Option 4 (MTK): 
· To avoid defining too much Tprocessing,2 values for different scenarios, suggest focusing only on the typical scenarios and classifying the scenarios into limited groups.
· Categorize all the scenarios into at most four groups depending on if L2/L3 reconfiguration or L1 reconfiguration is needed:
	
	L2/L3 reconfiguration
	L1 reconfiguration
	Typical scenario

	Group#1
	Y
	Y
	· intra-DU or Inter-DU, intra-frequency or inter-frequency cell switch with L1 and L2/L3 reconfiguration

	Group#2
	N
	Y
	· intra-DU or Inter-DU, intra-frequency or inter-frequency cell switch without L2/L3 reconfiguration but with L1 reconfiguration:
· including switch to active SCell without L2/L3 reconfiguration

	Group#3
	N
	N
	· intra-frequency cell switch without L1/L2/L3 reconfiguration, maybe intra-DU or inter-DU

	Group#4
	Y
	N
	· intra-frequency cell switch with L2/L3 reconfiguration, maybe intra-DU or inter-DU


· Tprocessing,2=20ms for intra-FR cell switch and Tprocessing,2=40ms for inter-FR cell switch when software processing for L2/L3 reconfiguration and L1 reconfiguration is needed. FFS: the value for other groups.
· Option 5 (vivo): 
· In the cell switch delay requirements, T_processing is specified in a case-by-case manner based on the current state of target cell.
· For the baseline requirement, RAN4 assume UE forms the complete configuration and applies it during the execution of cell switch command. Before cell switch command, only necessary L1 configuration are formed and applied.
· Option 6 (Ericsson):
· Processing delay is 3ms when delta configuration is used and L2 reset is not performed.
· Processing delay is 0ms for the role change case.
· For all other cases, RAN4 shall try to optimise the UE processing delay so that LTM benefits can be fully realised
Issue 3-3-5: T/F fine tracking: TΔ and Tmargin
< Way forward >: FFS the following options
· Option 1: The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms. FFS: whether TΔ and Tmargin can be 0 under certain conditions.
· Option 1a: TΔ and Tmargin can be 0 if UE has obtained SFN of the target cell and have fine tracked the target cell in the latest 160ms.
· Option 1b: TΔ and Tmargin can be 0 under the condition that DL synchronization for candidate cell(s) has been performed before cell switch command.
· Option 1c: When TCI state to use for the target cell is already in the active TCI state list, it is also necessary for the UE to meet the Te requirement for an initial transmission, that is, at least one SSB is available at the UE during the last 160ms, then TΔ and Tmargin can be 0.
· Option 1d: TΔ = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command
· Option 1e: TΔ = 0 for the case that SSB based fine synchronization for candidate cell(s) is performed before cell switch command
· Option 2: FFS
Issue 3-3-6: Cell search for RACH-based cell switch: Tsearch
< Way forward >: Pending on issue 3-3-8

Issue 3-3-7: Cell search for RACH-less cell switch: Tsearch
< Way forward >: Pending on issue 3-3-10.

[bookmark: _Hlk133351040]Issue 3-3-8: Whether to define RACH-based cell switch delay requirements for unknown cell
< Way forward >:
· Not define RACH-based cell switch delay requirements for unknown cell case.
· FFS wait for RAN1 progress

Issue 3-3-9: Whether to define PCell/PSCell switch delay requirements for unknown TCI state case when TCI state is indicated together with cell switch command
< Way forward >: FFS the following options
· Option 1 (MTK, vivo, Huawei, CATT, OPPO): 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.
· Option 2 (Nokia): When TCI state is indicated together with cell switch command, define cell switch delay requirements for both known and unknown TCI state case
· Option 3 (Ericsson): FFS 

[bookmark: _Hlk133351055]Issue 3-3-10: Whether to define RACH-less cell switch delay requirements for unknown cell
< Way forward >:
· Not define RACH-less cell switch delay requirements for unknown cell case.
· FFS wait for RAN1 progress

Issue 3-3-11: TCI state switching time
< Way forward >: FFS the following options
· Option 1: no need to add TCI state switching time in cell switch delay.
· Option 2:
· If DL TCI state switch is included in cell switch command, there is no extra delay if fine time tracking is already included in cell switch delay requirement or obtained by pre DL-sync.
· If UL TCI state switch is included in cell switch command, possible extra delay is expected due to non-maintained PL-RS. Further discuss whether to consider non maintained PL-RS case.
· Option 3: TCI state switching delay shall be considered depending on the scenario. The design requires LTM mobility measurements to be discussed first.
· Option 4: 
· If TCI is indicated within cell switch command, TCI switching time is added in the cell switch delay. However, from the perspective of optimising RRM requirement, the TCI switching time can be precluded from cell switch delay if RAN4 only define requirements for the case TCI is not indicated within cell switch command.
· Re-use the conclusions of R17 feMIMO for the case when the UL TCI is indicated in cell switch command.
· Option 5: If SSB based fine synchronization is performed before cell switch, TCI state switch delay may not be needed.

Issue 3-3-12: Execution time
<Agreement>
· Wait for RAN2 progress.

Issue 3-3-14: Tinterruption
< Way forward >: FFS the following options
· Option 1: The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd
· Option 2: There is almost no interruption during cell switch procedure when target Pcell/SCell is current SCell/PCell.
· Option 3: 
· For RACH-based cell switch, T_interruption at least include the time of Tprocessing,2 and T_IU.
· For RACH-less cell switch, T_interruption at least include T_processing,2

3.4 Sub-topic 3-4 Known conditions 
[bookmark: _Hlk132930675]Issue 3-4-1: known cell conditions
< Way forward >: FFS the following option
· Use the following known cell condition as a baseline for further study:
· 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 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 cell switch delay according to the cell identification conditions specified in clause 9.3.
· otherwise it is unknown.
Issue 3-4-2: known TCI state conditions
< Way forward >: FFS the following option
· Use the following known TCI state condition as a baseline for further study:
· 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 witching period
· SNR of the TCI state ≥ -3dB
· Otherwise, the TCI state is unknown.
