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0 Notes:
In this document, 
· < Agreement > represents the decisions made by in this meeting
· < Tentative Agreement > will be changed to < Agreement > if no comments are received.
· < 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.
· Note that L1-RSRP measurement in Topic#2 refers to the baseline “UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report” unless otherwise specified.
1 Topic #1: LTM - General aspects and scenarios
1.1 Sub-topic 1-1 DL synchronization before cell switch command
Issue 1-1-1: When and how to acquire SFN of the candidate cell
< Way Forward>: FFS the following Options and focus on discuss when to acquire SFN of the candidate cell in next meeting:
· Option 1 (MTK): UE gets SFN of target cell through NW configuration (deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter-r17 is enabled, or NW configures candidate cells’ SFN) for both FR1 and FR2.
· Option 2 (CATT, xiaomi, CTC):
· If ‘deriveSSB-IndexFromCell’ or ‘deriveSSB-IndexFromCellInter-r17’ is enabled, the target cell SFN can be directly acquired.
· Otherwise, UE needs to acquire target cell SFN by reading MIB
· Option 3 (CTC): SFN could be obtained via decoding PBCH.
· Option 4 3 (vivo): 
· For DL sync before cell switch, the symbol/slot/frame boundary acquisition is assumed to be completed if UE starts to perform L1 measurement on the SSB frequency of the target/candidate cell. 
· For DL sync before cell switch, if SFN alignment cannot be assumed by UE, the SFN acquisition is assumed to be completed if UE performs L1 measurement on the target/candidate cell for at least one measurement occasion.
· If both symbol/slot/frame boundary acquisition and SFN acquisition are assumed to be completed before cell switch, the T_delta in the cell switch delay can be set as zero.
Issue 1-1-2: UE behaviour upon reception of TCI state activation of neighbour cell before cell switch command
<Tentative AgreementWay Forward>
· After the TCI state of a neighbour cell is activated, UE performs SSB based T/F fine tracking on the corresponding beam, and UE is not required to activate the corresponding BWP.

Issue 1-1-3: Whether to define TCI state switching delay requirements for TCI state activation of neighbour cell before cell switch command
Issue 1-1-4: Tracking period of neighbor cell when TCI state is activated of neighbour cell before cell switch command
Issue 1-2-1-2: The conditions to define the requirements of PDCCH ordered RACH for neighbor cell
Issue 1-2-2-1: Whether additional time for DL synchronization is needed in the delay requirements for PDCCH ordered RACH before cell switch command
Issue 1-2-2-2: The conditions that additional time for DL synchronization is needed in the delay requirements for PDCCH ordered RACH before cell switch command
Based on moderator’s understanding, according to the following agreement at ad hoc. Issues 1-1-3, 1-1-4, 1-2-1-2, 1-2-2-1 and 1-2-2-2 can be all closed.
< Agreement>
· Applicability of UL Tx timing requirements for PDCCH ordered PRACH to target cell
· If TCI state of target cell has been activated before PDCCH ordered RACH, and if SSB index indicated in PDCCH order is in the active TCI state list, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking to meet Te requirements. otherwise, additional time for SSB based T/F tracking is needed.
<Way forward>
· Issues 1-1-3, 1-1-4, 1-2-1-2, 1-2-2-1 and 1-2-2-2 are closed.

Issue 1-1-5: Whether to consider TCI state activation on multiple neighbour cell before cell switch command
<Way Forward> FFS the following options:
· Option 1 (Apple): it is unnecessary for UE to perform T/F fine tracking for multiple candidate cells before cell switch command, considering the following aspects:
· Availability of 160ms SSB may not be guaranteed if UE needs to perform T/F fine tracking for multiple candidate cells.
· Candidate cells quality monitoring can be covered by L3 and L1 measurement.
· Network is expected to trigger TCI state activation and PDCCH order for target cell to which cell switch will be triggered soon.
· Option 2 (CATT, xiaomi, ZTE): RAN4 to discuss UE capability to support T/F fine tracking on multiple candidate cells
· Xiaomi: RAN4 to discuss the delay requirement of TCI state activation for multiple candidate cells.
· Option 3 (OPPO): RAN4 consider to define UE capability on T/F fine time tracking on candidate cells if not defined by RAN1.
· Option 4 (Nokia): Wait for RAN1/RAN2 agreements on activation of more than one joint or separate DL/UL TCI states for one or more LTM candidate cells before defining the corresponding requirements.

1.2 Sub-topic 1-2 PDCCH-order RACH on neighbor cell
For information:
RAN1 have defined some requirements for PDCCH order RACH for the serving cell as shown below, i.e., the delay to transmit PRACH after receiving PDCCH order and the scheduling restriction during PRACH transmission.
	From 38.213
If a random access procedure is initiated by a PDCCH order, the UE, if requested by higher layers, transmits a PRACH in the selected PRACH occasion, as described in [11, TS 38.321], for which a time between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission is larger than or equal to  msec, where 
-	 is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] assuming  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH order and the SCS configuration of the corresponding PRACH transmission 
-	 if the active UL BWP does not change and  is defined in [10, TS 38.133] otherwise 
-	 msec for FR1 and  msec for FR2
-	 is a switching gap duration as defined in [6, TS 38.214] 
For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines  assuming SCS configuration .
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or , and  is the SCS configuration for the active UL BWP. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214]. 


1.2.1 Scenario
Issue 1-2-1-1: The scenarios to define the requirements of PDCCH ordered RACH for neighbor cell
<Tentative AgreementWay Forward>
· In R18 LTM, follow RAN2 agreements that only consider PDCCH ordered early TA acquisition without RAR to define RAN4 requirements.
[bookmark: _Hlk143756688]Issue 1-2-1-2 is merged with Issues 1-1-3, 1-1-4, 1-2-2-1 and 1-2-2-2, and please refer to the agreement for issue 1-1-4.
1.2.2 Delay requirements
Issue 1-2-2-1 and 1-2-2-2 are is merged with Issues 1-1-3, 1-1-4, 1-2-1-2, and please refer to the agreement for issue 1-1-4.
Issue 1-2-2-1: Whether additional time for DL synchronization is needed in the delay requirements for PDCCH ordered RACH before cell switch command
Issue 1-2-2-2: The conditions that additional time for DL synchronization is needed in the delay requirements for PDCCH ordered RACH before cell switch command
Issue 1-2-2-3: Whether the time for RF preparation and RF re-tuning is needed
<Agreement>
· The time for RF preparation and RF re-tuning is needed if RACH bandwidth of neighbor cell is not in the UL active BWP

Issue 1-2-2-4: Whether to introduce a new term for RF preparation and RF re-tuning is needed
<Tentative Agreement>
· RAN4 shall introduce a new term for additional time for RF and/or BB preparation and retuning in PDCCH ordered PRACH toward target cell before cell switch.
· ∆BWPSwitching is not needed because all required components will be addressed separately.

Issue 1-2-2-5: The value of additional time for RF preparation and RF re-tuning
Please further check on the added marked note.
<Way ForwardTentative Agreement>
· Case B: PRACH bandwidth outside active UL BWP but within one of configured UL BWPs
· Reuse the existing UE capability on DCI-based BWP switching delay for RF preparation and RF retuning
· Note: ∆RF_pre_ retuning reuses the existing value based on UE capability of DCI-based BWP switching delay in TS 38.133 Table 8.6.2-1.
· Case C: PRACH bandwidth is not within any of the configured UL BWPs
· FFS on duration

[bookmark: _Hlk135409952]Issue 1-2-2-6: Other components ∆Delay, Tswitch, NT,2
<Agreement>
· ∆Delay, Tswitch, NT,2 remain unchanged.

1.2.3 Interruption requirements
Issue 1-2-3-1: Interruption due to RF/BB retuning to neighbor cell before RACH transmission
<Way Forward> FFS the following options:
· Option 1 (MTK): 
· If RACH occasion of neighbor cell is not in the active BWP
· Retuning to neighbor cell before RACH transmission would cause 1ms+ 1 slot interruption on both UL and DL of all the serving cell(s).
· If RACH occasion of neighbor cell is in the active BWP
· one more slot interruption (due to uncertainty of RTD between cells) on top of the legacy N symbols (defined in 38.213 for PDCCH-order RACH on serving cell) is necessary.
· Option 2 (QC): Introduce new UE capability
· Direction: whether the interruption is only UL or both DL and UL if the victim cell is inter-band with LTM PRACH cell
· Band: whether the interruption is confined within the same band (intra-band) or across-bands
· Length: per-LTM PRACH cell
· Location: the starting point of the interruption is ‘interruption length + margin’ before the selected RO (no signaling, hardcoded in spec), and the value of margin is FFS
· Option 3 (CATT):
· If RACH occasion (RO) is outside active BWP, there will be interruption on UL Tx of all the serving cells due to RF retuning. 
· Option 4 (Apple): Define interruption due to RF retuning (if RO cannot be covered by current active BWP) for both DL synchronization and RACH transmission.
· Option 5 (vivo): 
· RAN4 to prioritize interruption requirements of PRACH on a candidate cell assuming UE has the corresponding CA capability for the inter-CC case, and the PRACH of a candidate cell is at least covered by one of configured BWP of any serving cell. 
· RAN4 proceeds with the assumption that for the PDCCH ordered PRACH to target cell, the PRACH resource is covered by at least one configured BWP of any serving cell. For other cases, RAN4 waits more RAN1/2 progress.
Issue 1-2-3-2: Interruption due to returning to serving cell after performing RACH on neighbour cell
<Way Forward> FFS the following options:
· Option 1 (vivo): if the PRACH is outside the configured BWP of any serving cell, RF re-tuning back to current frequency are needed.
· Option 2 (MTK): 
· If RACH occasion of neighbor cell is not in the active BWP
· Retuning to neighbor cell before RACH transmission would cause 1ms+ 1 slot interruption on both UL and DL of all the serving cell(s).
· If RACH occasion of neighbor cell is in the active BWP
· one more slot interruption (due to uncertainty of RTD between cells) on top of the legacy N symbols (defined in 38.213 for PDCCH-order RACH on serving cell) is necessary.
· Option 3 (Ericsson): Return time after performing RACH on neighbour cell to be agreed as same as legacy value.
Moderator: Not clear about “legacy value” in option 2. N symbols defined in 38.213 for PDCCH-order RACH on serving cell?
· Option 4 (QC): Introduce new UE capability
· The latency and interruption length due to tune-back may or may not be the same as the above interruption length corresponding to the LTM PRACH cell
Issue 1-2-3-3: Interruption due to RACH transmission
<Way Forward> FFS the following options:
· Option 1 (MTK): 
· If RACH occasion of neighbor cell is not in the active BWP
· During RACH transmission, there will be interruption on both UL and DL
· Option 2 (QC): Introduce new UE capability
· RAN4 to wait for RAN1 conclusion on whether/how to define dropping rule and interruption to active serving cells upon PDCCH-order based PRACH on a candidate cell if UE cannot perform Rx/Tx with the serving cells in parallel with the PRACH transmission or does not support simultaneous/parallel transmissions.
· Direction: whether the interruption is only UL or both DL and UL if the victim cell is inter-band with LTM PRACH cell
· Band: whether the interruption is confined within the same band (intra-band) or across-bands
· Length: per-LTM PRACH cell
· Location: the starting point of the interruption is ‘interruption length + margin’ before the selected RO (no signaling, hardcoded in spec), and the value of margin is FFS
· Option 3 (CATT):
· It is suggested to introduce the scheduling restriction for UL of all the serving cells before and after RACH transmission and the relevant requirements will be captured in RAN4 spec. The length is FFS and it is also related to whether UE is capable to support RTD>CP.
· If RAN1 makes progress on the issue, RAN4 should further capture it in the spec.

Issue 1-2-3-4: Scheduling restriction/interruption due to additional DL synchronization after reception of PDCCH order RACH on neighbor cell
<Way Forward> FFS the following options:
· Option 1 (MTK): Scheduling restriction due to DL synchronization after reception of PDCCH order is needed. The requirements can be covered by the scheduling restriction of L1-RSRP and/or L3 measurement.
· Option 2 (Apple): Define the interruption due to DL synchronization (if not covered by measurement gap or using different Rx beam) before RACH

1.3 Sub-topic 1-2 UE based TA measurement
Issue 1-3-1: Whether UE based TA measurement is feasible or not
<Way ForwardTentative Agreement>
Discuss in Reply LS R4-2314334
Based on the cell synchronization accuracy defined in RAN4, UE based TA measurement is not feasible.

· If serving cell and candidate cell are well synchronized, UE based TA measurement may be feasible. RAN4 will not define requirements for this mechanism in R18.
Issue 1-3-2: The mechanism to consider when discussing feasibility of UE based TA measurement
<Way Forward>
· Pending on issue 1-1-3
2 Topic #2: LTM - L1-RSRP measurement requirements
2.1 Sub-topic 2-1 Applicability rule for L1-RSRP measurement
Issue 2-1-1: Whether L1 measurement layer is configured on the same frequency as one of current L3 MO
<Tentative Agreement>< Way Forward >: FFS the following proposals
· [bookmark: _Hlk143108367]For LTM L1 measurement, RRM requirements are applicable only if L1 measurement layer is configured on the same frequency as one of current L3 MO
· FFS: whether to be addressed in the spec.

Issue 2-1-2: Whether to consider L1 measurements on unknown cell
<Way ForwardTentative Agreement>
· UE is not required to perform L1 measurements on unknown cell.
[bookmark: _Hlk127802379]Issue 2-1-3: known cell condition for L1-RSRP measurement.
<Way Forward> FFS the following options
· Option 1 (MTK, CATT, xiaomi, CMCC, ZTE, OPPO, vivo, CTC):
·  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 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 (Apple, CTC):
· 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 (Nokia):
· For rel-18 LTM, remove “during the last 5 seconds” from the known cell conditions.
· Known condition is not currently visible to the network.
· Cells detected more than 5s ago but are still detectable, are considered as known cells for LTM.

[bookmark: _Hlk132206118]Issue 2-1-4: 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>
· Common understanding: If deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter is enabled, UE can derive SSB index according to serving cell timing.
· FFS: deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter is not enabled.

2.2 Sub-topic 2-2 Whether to use L3 measurement results in L1 measurement report
Issue 2-2-1: Whether to use final L3 measurement results for L1 measurement report
RAN4 VC: proponents of “ Introduce optional UE support to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report” are recommended to align on the common principles and framework
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<Tentative Agreement / Way Forward>: RAN4 to introduce optional UE support to use L3 measurement results for intra-frequency and inter-frequency L1 measurement report. The following common principles will be used as a baseline for the solution: 
Common principles and framework for “Optional UE support to use L3 measurement results for intra-frequency and inter-frequency L1 measurement report (Nokia, QC, Vivo, E///): 
UE Capability
· UE capability is introduced to use L3 measurement results for intra-frequency and inter-frequency L1 measurement report.
· If the number of cells to measure exceeds the L1 based LTM measurement capability, UE is allowed to perform L3 measurements and report them in L1 reporting format measurements.
· UE supporting the L3 measurements in L1 measurement format capability should support also the baseline L1 measurement capability.
Measurement reporting
· UE reports based on L1 measurement configuration.
· Measurement report mapping: No changes to Table 10.1.6.1-1 are needed due to support L3 measurements in L1 measurement report. 
· L3 and L1 measurements are not included in the same report, at least in rel-18
Requirements 
· L3 measurement requirements are followed, where applicable
· RAN4 to discuss accuracy requirement during performance part.  
· UEs capable of reporting L3 measurements in L1 report, number of frequency layers to measure for neighbouring cell follows the same requirements as L3 measurements.
· As a baseline: Intra-frequency in clause 9.2, inter-frequency in clause 9.3
· TCI state activation is based on the reported L3 measurements in L1 measurement report.
· In FR1, UE do not need additional SSB to meet transmit timing requirements for PRACH on neighbour cell if the L1-RSRP measurement period is with 160ms.
· For FR2, UE may need additional SSB to meet the transmit timing requirements for PRACH on neighbour cell.
· Similar to baseline framework, L1 measurement format derived using L3 measurement results are reported in UCI. Same number of M and L applies. RAN4 will specify RRM requirements for the following cases
· RTD between cells smaller than and larger than CP scenarios are supported.
· Rx SNR (i.e., the side condition) is below -3dB but above -6dB.
· FFS for cell switch delay components.
· For FR1 and FR2, whether UE need additional SSB for acquiring timing (if the TCI state is activated) is FFS.
· Known and unknown cell are supported.

2.3 Sub-topic 2-3 Measurement capability
Issue 2-3-1: Intra-frequency layers to measure
<Way ForwardTentative Agreement> 
· For L1-RSRP measurement on neighbour cell, UE measures only one intra-frequency layer on each FR2 band in CA scenario.
· FFS: whether to prioritize the discussion on a single layer (for neighbor cell) for intra-frequency L1 measurement.

Issue 2-3-2: How to handle the case that the number of cells NW configured to measure exceeds the configuration to exceed UE capability
<Way ForwardTentative Agreement> 
· If the number of cells/SSB NW configured/activated to measure exceeds UE capability, it is up to UE implementation on how to choose cells/SSB to measure. If any selection rules are further agreed in RAN1/2, the issue can be revisited.

2.4 Sub-topic 2-4 Intra-frequency L1-RSRP Measurement delay
2.4.1 Scenario
[bookmark: _Hlk135408073]Issue 2-4-1-1: Whether to specify requirements for SSB for intra-frequency L1 measurement not covered by serving cell active BWP
< Agreement>
· Do not define requirements for gap based intra-frequency L1 measurement if target SSB is not within active BWP in R18 LTM.
Issue 2-4-1-2: whether to support the case that SSB periodicity of FR1 intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM.
<Way Forward> FFS the following options:
· Option 1 (Apple, MTK, Huawei, vivo, Ericsson): Yes.
· Option 1a (Ericsson): RAN4 to agree that sharing factor P between L3 for mobility and LTM for L1-RSRP is 1.
· Option 1b (QC): For LTM L1 measurement SSB occasions always colliding with SMTC, the LTM L1 measurement requirement is defined assuming the SSB occasions are shared for L3 measurement and LTM L1 measurement with a ratio of two L3 measurements to one LTM L1 measurement.
· Option 2 (OPPO): No.
Issue 2-4-1-3: whether to consider L1-RSRP measurement on deactivated SCell
<Way Forward> FFS the following option:
· Option 1 (vivo): If the SSB for L1 measurement in LTM is an intra-frequency L1 measurement on de-activated SCC, RAN4 confirms to specify RRM requirements for this case, with similar UE behaviour assumption as L3 measurement on de-activated SCC.

2.4.2 UE incapable of RTD>CP or UE incapable of measuring multiple cells on the same OFDM symbol when actual RTD>CP
Issue 2-4-2-1: Basic assumption
<Way Forward> 
· Common understanding: For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement for all cells on the same frequency layer.
· This issue is closed.
Issue 2-4-2-2: Measurement period of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP when RTD of serving cell and neighbour cell is always within CP.
< Way Forward >: FFS the following options
· Option 1 (xiaomi, Huawei, Ericsson): Only define measurement periods with condition that RTD is no larger than CP. When actual RTD is larger than CP, no requirements or allow accuracy degradation.
· Option 1a (xiaomi, Huawei)
· when the actual RTD of serving cell and neighbour cell is no larger than CP the legacy measurement, restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbour cell.
· when actual RTD>CP, there are no requirements.
· Option 1b (Ericsson):
· UE measures L1-RSRP using single timing
· Accuracy may be degraded if the cell RTD is larger than CP
· Option 2 (MTK, Nokia, QC): RAN4 to define requirements for both RTD > CP and RTD <= CP
· Option 2a (MTK, QC): Define requirements covering all possible RTD values. 
· In FR1:‘the existing L1-RSRP measurement period (Table 9.5.4.1-1)’ x ‘the number of L1 measurement cells (including non-LTM L1-RSRP measurement cells) having SSBs colliding in the time domain’
· In FR2: same as the measurement period when UE supports RTD>CP

Issue 2-4-2-3: Measurement restriction and scheduling restriction of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP or not supporting measuring multiple cells on the same OFDM symbol when RTD>CP
< Way Forward>: 
· Pending on issue 2-4-2-2.

2.4.3 UE capable of RTD>CP
Issue 2-4-3-1: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR1 if UE only performs L1-RSRP measurement on a single intra-frequency layer
<Way ForwardTentative Agreement>:
· For UE capable of RTD>CP, if UE only performs L1-RSRP measure on a single intra-frequency, the legacy measurement period specified in R17 for FR1 non-serving cell are also applicable.
Issue 2-4-3-2: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR2 if UE only performs L1-RSRP measurement on a single intra-frequency layer
< Way Forward >: FFS the following options
· Option 1 (Apple, MTK): 
· When there is only one intra-frequency neighbour cell to measure: 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.
· Focus on the case that UE is required to measure on a single FR2 intra-frequency layer (for neighbor cell). Otherwise, the measurement delay would be scaled up with the number of FR2 inter-band intra-frequency layers.
· Option 2 (Huawei)
· if only single intra-frequency layer is considered for L1-RSRP measurement, the requirements are simplified to scale with cell number of L1-RSRP measurement on one intra-frequency layer.
· Option 3 (QC): Serving cell takes half of the measurement occasions. Neighbor cells share another half
· ‘the existing L1-RSRP measurement period (Table 9.5.4.1-2)’ x ‘the number of L1 measurement cells (not including serving cell’s) having SSBs colliding in the time domain’ x ‘2’
· Option 4 (vivo): 
· RAN4 do not introduce any requirements on existing L1 measurements for the case RTD > CP. RAN4 only define RRM requirements for a new type of L1 measurements, if agreed by other WGs, for the case RTD>CP.
· Option 5 (Ericsson):
· For basic UE capability, different cells are measured in TDM fashion. L3 and L1 of neighbour cell share the SSB occasion. 
· If optional capability is supported, different cells are measured in TDM fashion. L3 and L1 of neighbour cell use the same SSB occasion

Issue 2-4-3-3: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in if UE performs L1-RSRP measurement on multiple intra-frequency layer
[bookmark: _Hlk143703298]< Way Forward >: FFS the following options
· Option 1 (Apple, MTK, Huawei, QC): For multiple intra-frequency layers, additional scaling factor (i.e., number of intra-frequency layers) is to be scaled on top of measurement period specified for single frequency layer.
· Option 2 (vivo): 
· For the L1 measurement on multiple SSB frequency layers within active BWPs, UE is assumed to be able to perform L1 measurement on different frequency layers simultaneously, i.e. RRM requirements for L1 measurement will not be scaled by the number of frequency layers.
· For intra-frequency LTM L1 measurement, if configured, the corresponding L3 measurement is performed by sharing the PCC searcher, and the CSSF calculation for L3 measurement is updated based on whether intra-frequency L1 measurement is configured on this L3 frequency layer.

Issue 2-4-3-4: Measurement restriction and scheduling restriction of intra-frequency L1-RSRP measurement for UE capable of RTD>CP
As NW has no idea whether the actual RTD is larger or within CP, it is also not possible for UE to report the actual RTD in time, scheduling restriction has to be defined assuming the worst case.
[bookmark: _Hlk143703308]<Way ForwardTentative Agreement>:
· In FR1, if UE doesn’t support simultaneousRxDataSSB-DiffNumerology, RAN4 is not to specify scheduling restriction requirements for L1-RSRP measurement on neighbor cell when deriveSSB_IndexFromCell is not enabled.
· In FR1, When UE don’t support simultaneousRxDataSSB-DiffNumerology and deriveSSBIndexFromCell is enabled, UE would not receive and transmit on SSB which are configured as LTM L1-RSRP measurement, and 1 symbol before and after SSBs.
· In FR2, for scheduling restriction for L1-RSRP measurement on neighbor cell, on top of the legacy scheduling restriction defined for non-serving cell in R17, additional 1 symbol is added before and after those OFDM symbols corresponding to the configured LTM L1-RSRP measurement SSBs.
2.5 Sub-topic 2-5 Inter-frequency L1-RSRP 
2.5.1 Scenario and General aspect
[bookmark: _Hlk143067784]Issue 2-5-1-1: Whether to support type 2 MG in R18 LTM
Considering the workload, moderator suggests the following tentative agreement.
<Way ForwardTentative Agreement>:
· If time permits, support type 2 MG for inter-frequency L1-RSRP measurement in R18 LTM

2.5.2 L1 inter-frequency with Type 1 MG
Issue 2-5-2-1: Using SSB period or SMTC when defining the requirements
<Way ForwardTentative Agreement>:
· Using SSB periodicity instead of SMTC periodicity when defining the requirements for L1-RSRP measurement requirements.
Issue 2-5-2-2: The principles in defining inter-frequency L1-RSRP measurement period with MG in FR1
<Way ForwardTentative Agreement>:
· In FR1, within one gap occasion,
· If L1-RSRP and L3 measurement of the same frequency layer overlap, they can be counted as same frequency layer when calculating CSSF. 
· FFS: Otherwise, L1 inter-frequency measurement on a frequency layer is considered as an independent frequency layer when calculating CSSF for other overlapped inter-frequency layers.

Issue 2-5-2-3: Number of SSB periods needed in inter-frequency L1-RSRP measurement period with Type 1 MG 
< Way Forward >: FFS the following proposals
· Proposal 1 (CMCC, MTK): For inter-frequency L1-RSRP measurement with MG, the number of samples is [2] if higher layer parameter timeRestrictionForChannelMeasurement is configured, and [4] otherwise. 
· Proposal 2 (vivo): Trigger RAN1 to further discuss whether to deal with the case ‘timeRestrictionForChannelMeasurements is configured’ in LTM L1 measurement to neighbour cell

Issue 2-5-2-4: inter-frequency L1-RSRP measurement period with MG in FR1
< Way Forward >: FFS the following proposals
<Tentative Agreement>:
· Use the following table as a baseline for inter-frequency L1-RSRP measurement period with MG in FR1:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

	DRX cycle ≤ 320ms
	Max(Treport, Ceil(M  1.5 * Kgap)  Max(MGRP, 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.




· FFS the value or defination of “M” and “CSSFinter”.
Issue 2-5-2-5: The principles in defining inter-frequency L1-RSRP measurement period with MG in FR2
< Way Forward >: FFS the following options
· Option 1 (xiaomi): In FR2, L1 inter-frequency measurement and L3 inter-frequency measurement are considered as independent frequency layer when calculating CSSF within gap
· Option 1a (MTK): Treat L1 inter-frequency measurement with Type-1 MG on [each cell of] each frequency layer as an independent inter-frequency layer in FR2. When calculating CSSF, overlapping with one additional L1 measurement on [each cell of] each frequency layer is equivalent to overlapping with one more L3 frequency layer.
· Option 1b (Huawei, Ericsson): In FR2, for inter-frequency L1-RSRP with type 1 gap, legacy CSSFwithingap is supposed to be updated: each cell which is configured for L1-RSRP measurement is regarded as one independent candidate to be measured in a gap.
· Option 2 (Apple): In FR2, introduce gap sharing between L1 and L3 gap based measurement.
· Option 3 (Nokia): RAN4 is to discuss how to ensure L1 and L3 being measured efficiently in FR2

Issue 2-5-2-6: inter-frequency L1-RSRP measurement period with MG in FR2
< Way Forward >: FFS the following proposals
<Tentative Agreement>:
· Use the following table as a baseline for inter-frequency L1-RSRP measurement period with MG in FR2:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

	DRX cycle ≤ 320ms
	Max(Treport, Ceil(1.5 * Kgap  M*N)  Max(MGRP, 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.



· FFS the value or defination of “M” and “CSSFinter”.

2.5.3 L1 inter-frequency without gap (The target cell’s SSB is completely contained in the DL active BWP)
Issue 2-5-3-1: How to define the requirements for inter-frequency L1-RSRP measurement without gap
< Way Forward >: FFS the following options
· Option 1 (MTK): 
· Treat L1 inter-frequency measurement without gap in the same way as L1 measurement on intra-frequency neighbor cell of SCell.
· RAN4 can focus on how to define the requirements for intra-frequency L1 measurement and apply the conclusions to inter-frequency L1 measurement without gap.
· Option 2 (Huawei):
· Measurement requirements of inter-frequency L1-RSRP measurement without gap can follow L1-RSRP measurement on multiple intra-frequency layers

Issue 2-5-3-2: Number of SSB periods needed in inter-frequency L1-RSRP measurement period without gap 
< Way Forward >: FFS the following proposal
· Proposal 1 (CMCC): inter-frequency L1-RSRP measurement without MG (target SSB within DL active BWP), the number of samples is 1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and 3 otherwise. 

2.6 Sub-topic 2-6 L1-RSRP measurement accuracy
Issue 2-6-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
[bookmark: _Hlk135813020]< Way Forward>: 
· Pending on issue 2-2-1.

2.7 Sub-topic 2-7 Others
Issue 2-7-1: Number of neighboring cells to measure
< Way Forward>: FFS the following proposal
· Proposal 1 (Nokia): 
· FFS if the number of neighbouring cells and frequency layers to measure depends on UE support RTD > CP. 
· UE shall support measurements for at least 3 neighboring cells. This applies for both, intra- and inter-frequency scenarios for FR2.

3 Topic #3: LTM – Cell switch delay requirements
3.1 Sub-topic 3-1 General and Principles
Issue 3-1-1: LTM delay requirements
<Way ForwardTentative Agreement>:
· Not define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).
3.2 Sub-topic 3-2 Timeline of cell switch delay for Pcell
[bookmark: _Hlk135254445]Issue 3-2-1: Ending point of RACH-less cell switch delay for PCell
<Tentative Agreement>:
· For RACH-less cell switch, the ending point of cell switch delay is the time when UE performs the first UL transmission (i.e., RRCReconfigurationComplete) on the indicated beam of the target cell.
Issue 3-2-2: Procedure of cell switch
<Way Forward> FFS the following options:
· Option 1 (ZTE): 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 (MTK, CTC): Under the condition that target cell is known, UE can perform SSB based 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 (Apple): 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) as baseline.
· Option 4 (xiaomi): 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 5 (vivo): UE can not perform TRS-based fine T/F tracking before necessary L1 reconfiguration, which get the UE's L1 ready to receive DL of the target cell. From conformance requirement perspective, UE may perform TRS tracking after L1/L2/L3 processing.
· Option 6 (QC):
· LTM cell switch execution latency requirement can be defined in such a way that the UE is required to process SSB and other delay components in parallel, meaning the requirement can be max (SSB reception + SSB processing time, partial RRC processing + RF reconfiguration + etc). The UE should be allowed to receive at least one SSB sample for fine parameter tuning before starting to monitor PDCCH candidates from the chosen new PCell among the configured multiple LTM candidate cells even when the TCI state was activated upfront.

3.3 Sub-topic 3-3 Detail of cell switch delay requirements for Pcell
3.3.1 Processing time: Tprocessing,2 /T LTM_processing
Issue 3-3-1-1: Processing time when target cell is an active serving cell
< Way Forward >: FFS the following options
· Proposal 1 (Apple): RAN4 shall NOT assume TLTM-processing = 0 when target cell is an active SCell.
· Proposal 2 (CMCC, Nokia, Ericsson): When the target cell is a current serving cell, TLTM-processing = 0.
· Proposal 3 (Huawei): Tprocessing,2 can be reduced when target Pcell/SCell is current SCell/PCell.
· Proposal 4 (MTK): If the target cell is an active SCell, L1 reconfiguration is necessary, and it is up to NW configuration whether L2/L3 reconfiguration is needed.
· Tprocessing,2/ TLTM-processing =20ms when L2 reset is needed.
· Tprocessing,2/ TLTM-processing = 15ms when L2 reset is not needed.
· Proposal 5 (QC): When one of SCells is promoted to PCell upon LTM-based handover, RAN4 to discuss whether and how to differently define the requirements depending on whether the SCell is for DL-only or both DL/UL. 

Issue 3-3-1-2: Value of Tprocessing,2 /T LTM_processing when the target cell is not a current serving cell
<Way ForwardTentative Agreement>:
· When the target cell is not a current serving cell, as a baseline, Tprocessing,2 /T LTM_processing is 20ms for the intra-FR cell switch and 40ms for inter-FR cell switch.
· FFS: in which scenarios Tprocessing,2 /T LTM_processing can be reduced and the detailed value.
· FFS: the value when target cell is a current serving cell.

3.3.2 T/F fine tracking: TΔ and Tmargin
Issue 3-3-2-1: T/F fine tracking: TΔ and Tmargin
Following the agreement reached for PDCCH order RACH, moderator would like to check whether we can reach similar agreement for cell switch delay.
	· Applicability of UL Tx timing requirements for PDCCH ordered PRACH to target cell
· If TCI state of target cell has been activated before PDCCH ordered RACH, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking to meet Te requirements. otherwise, additional time for SSB based T/F tracking is needed.



<Tentative Agreement>:
· Extend the agreement of PDCCH order RACH as a baseline:
· If TCI state of target cell has been activated before cell switch command, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking to meet Te requirements. otherwise, additional time for SSB based T/F tracking is needed. 
3.3.3 Cell search: Tsearch
[bookmark: _Hlk135410441][bookmark: _Hlk135241777]Issue 3-3-3-1: Tsearch
[bookmark: _Hlk135817234]< Tentative Agreement >: 
· Tsearch = 0 as unknown cell case is not considered. 
· FFS when L3 measurements are reported in L1 measurement report
3.3.4 TCI state switching time
Issue 3-3-4-1: Whether to define PCell switch delay requirements for unknown TCI state case when TCI state is indicated together with cell switch command
< Tentative Agreement >: 
· [bookmark: _Hlk135247566]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.
· FFS when TCI activation is based on L3 measurements

[bookmark: _Hlk127883748]Issue 3-3-4-1: TCI state switching time
[bookmark: _Hlk135819353]<Way Forward>: FFS the following options
· Option 1 (CATT): If SSB based fine synchronization is performed before cell switch, TCI state switch delay is needed.
· Option 2 (OPPO): Extra TCI state switching delay is not needed.
· Option 3 (vivo): add extra switching time, while the detailed value would equal to beam application time, which will be further specified by RAN1.
3.3.5 Extra time for PL-RS measurement
Issue 3-3-5-1: Extra time for PL-RS measurement
<Way Forward> FFS the following option:
· Option 1 (MTK): 
· For PCell switch delay, the PL-RS to use should be one of the SSBs UE performs L1-RSRP measurement on.
· For PCell switch delay, UE does not need extra time to measure the PL-RS if L1-RSRP measurement period of corresponding SSB is no longer than 160ms.
· Option 2 (vivo): Whether additional time for PL-RS measurement is needed follows the conclusions of R17_feMIMO/ R16_eMIMO maintenance.
3.3.6 Execution time
[bookmark: _Hlk127889604]Issue 3-3-6-1: Execution time
<Tentative Agreement>:
· FFS if Texecution_time for ASN.1RRC message decoding and, validity/compliance check is of target cell configuration should be added in the cell switch delay requirements.
· FFS if one or more delay component is needed.
· FFS for forming of complete RRC configuration from reference configuration.
3.3.7 Tuncertainity /TIU
Issue 3-3-7-1: Tuncertainity/TIU
As discussed in Issue 3-2-1, the majority view is that the ending point of RACH-less cell switch is UE transmitting the first UL (RRCReconfigurationComplete) to target cell. Based on RAN2 agreement, both dynamic grant and configured grant can be used for the first UL data transmission. No matter dynamic grant or configured grant to use, UE will wait for the transmit occasion. Moderator suggests the following tentative agreement.
<Tentative Agreement>:
· For RACH-based cell switch, legacy definition of Tuncertainity/TIU can be used.
· FFS For RACH-less cell switch, Tuncertainity/TIU is delay uncertainty to transmit RRCReconfigurationComplete.
3.3.8 Tinterruption
Issue 3-3-8-1: Tinterruption
<Way Forward> FFS the following proposals:
· Proposal 1 (Apple, CATT, CMCC, CTC, ZTE, OPPO): The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd
· Proposal 2 (CATT, vivo): 
· 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 Beam application time
Issue 3-4-1: The motivation of RAN1 LS
<Way Forward> Focus on how to reply RAN1.
Issue 3-4-2: Detailed beam application time
< Agreement>:
· RAN4 is still discussing whether beam application time shall be taken into account in RAN4 cell switch delay requirements and the possible latency when UE is ready for PDCCH in target cell in different scenarios.
Issue 3-4-3: The impact of beam application time on cell switch delay requirements
<Way Forward> FFS the following proposals:
· Proposal 1 (Apple, CMCC): No impact on cell switch delay requirements.
· Proposal 2 (CATT): 
· Legacy the legacy application time of MAC-CE has already been included in the current mobility latency model defined in 38.300 running CR.
· FFS: Whether the legacy application time of MAC-CE is included in the component of Tprocessing,2.
· RAN4 to consider the enhancement of BAT will have an impact on which time components in the mobility latency model.
· Option 1: Tprocessing, 2/TLTM_ Processing 
· Option 2: Additional TCI state switch time.
· Other options are not excluded.
· Proposal 3 (vivo): Add a new term Tswitch, while the detailed value would equals to beam application time, which will be further specified by RAN1.

[bookmark: _Hlk143753876]3.4 Sub-topic 3-5 Known conditions 
[bookmark: _Hlk132930675]Issue 3-5-1: known cell conditions
< Way forward >: 
· For FR2, 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 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell,
-	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 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell.
otherwise it is unknown.



· For FR1:
· Option 1: same as known cell conditionfor FR1 for L3 HO (6.1.1.2, TS38.133):
	A cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown



· Option 2:
	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 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell,
-	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 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell.
otherwise it is unknown.



Issue 3-4-2: known TCI state conditions
< Way Forward >
· Use the following known TCI state condition as a baseline:
· 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.
Note: The known TCI state conditions for LTM can be revisit depending on RAN1/2 outcome.
4 Topic #4: LTM – CR split
Issue 4-1-1: CR split
< Tentative Agreement > 
	Expected impact
	Detail 
	New or impacted section
	Companies in charge

	[Definitions and abbreviations]
	Place holder for any new definitions and abbreviations
	3.1 and 3.3
	

	Cell switch requirements (PCell)
	· Cell switch delay requirements for PCell
· Interruption due to PCell switch
· Including Role change
	(new) 6.x
	Nokia

	[Cell switch requirements (PSCell)]
	· Cell switch delay requirements for PSCell
· Interruption due to PSCell switch
Note: SCG is deprioritized in the latest WID.
	(new) 8.x
	-

	[SCell activation/deactivation at cell switch]
	· Depend on RAN2 conclusion
	TBD
	

	UL transmit timing requirements
	· RACH on neighbor cell
· First UL transmission after RACH-less cell switch
· TBD: UE based TA measurement
	7.1
	Vivo

	[PDCCH-order RACH on neighbor cell]
	· Interruption to serving cells
· EN-DC: Depend on whether SCG is considered in RAN2 (SCG is deprioritized in the latest WID.)
· SA
· NE-DC
· NR-DC
Note: Depend on capturing the impact in RAN4 or RAN1.
	[8.2.1.1, (new) 8.2.1.2.x]
	-

	
	· 
	8.2.2.1, (new) 8.2.2.2.x
	

	
	· 
	8.2.3.1, (new) 8.2.3.2.x
	

	
	· 
	8.2.4.1, (new) 8.2.4.2.x
	

	Intra-f L1-RSRP measurement on neighbor cell

	· For UE not supporting RTD>CP, including multiple cells
· For UE supporting RTD>CP
Note: Include measurement delay, measurement restriction and scheduling availability, etc.
	(new) 9.x

	Ericsson
MTK

	Impact on RLM/BFD/CBD/L1-SINR due to intra-f L1-RSRP measurement on neighbor cell and Inter-f L1-RSRP measurement without gap
	· Measurement restriction due to new L1-RSRP measurement
	8.1.2.3
	Huawei

	
	· 
	8.1.3.3
	Huawei

	
	· 
	8.5.2.3
	CATT

	
	· 
	8.5.3.3
	CATT

	
	· 
	8.5.5.3
	ZTE

	
	· 
	8.5.6.3
	ZTE

	
	· 
	8.18.2.3
	OPPO

	
	· 
	8.18.5.3
	OPPO

	
	· 
	9.8.5
	

	Inter-f L1-RSRP measurement
	· Inter-f L1-RSRP measurement with Type 1 MG
· CSSF for Inter-f L1-RSRP measurement with Type 1 MG
· Impact on CSSF of L3 measurement within gaps
· Measurement requirements
	(new) 9.1.5.x
9.1.5.2
Note: for CSSF
	Xiaomi

	
	· 
	(new) 9.x.y
Note: for measurement requirements
	Apple

	
	· Inter-f L1-RSRP measurement without gap
Note: Include measurement delay, measurement restriction and scheduling availability, etc.
	(new) 9.x.z
	CMCC


· Recommended WF
· Need more discussion.

