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Introduction
This document is the email discussion summary for [108] [223] NR_Mob_enh2_part1 with the following topics covered
· Topic 1: LTM - General aspects and scenarios (AI 8.24.2.1)
· Almost all the proposals not related to L1-RSRP and cell switch delay are captured here.
· Topic 2: LTM - L1-RSRP measurement requirements (AI 8.25.2.2)
· The proposals submitted to other AI but related to L1-RSRP measurement are also captured here.
· Topic 3: LTM - L1/L2 inter-cell mobility delay requirements (AI 8.25.2.3)
· The proposals submitted to other AI but related to Cell switch delay requirements are also captured here.
· Topic 4: LTM - Others (AI 5.25.2.4)
· CR split is captured here.
Note:
· There are some proposals that are proposing to discuss xxx. As there are corresponding issues to discuss the details, these high-level proposals are not captured in the summary.
· Please 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.
· There are also some proposals that highly depend on conclusions of some other open issues. Due to limited time, some of them are not captured in the summary. If the proponents think some are important and urgent, please add it in the summary.
Topic #1: LTM - General aspects and scenarios (AI 8.24.2.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311374
	Apple
	Observation 1: with additional uncertainties of RSTD estimation error, TA resolution, TA adjustment error and cell phase synchronization error, which are unknown to UE thereby cannot be compensated, UE based TA measurement (based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) cannot guarantee that existing Te requirements can be met.

	R4-2311655
	CATT
	Proposal 5: From RAN4’s perspective, the principle of UE based TA measurement is as follows:
· UE will compensate 2 times of RTD, 2 times synchronization error between source and target gNB will be introduced 
· Te, TA resolution error and TA adjustment accuracy should be considered.
Proposal 6: Whether UE based TA measurement is feasible is related to network configuration.
· If UE is based on current gNB sync requirement, UE may not meet the UL requirements. 

	R4-2311874
	CMCC
	Observation 1: even though according to TS38.101, the maximum TAE could be 3us. But in practical deployment, gNB may be synchrozied well, e.g. typical synchronization error between cells could be 300ns–700ns.   
Proposal 3: UE-based TA measurement is feasible if there is no synchronization error between cells (for example, intra-DU) or the synchronization error between cells is no larger than a threshold, and the threshold is shown as following table. Otherwise, it is not feasible.
	SCS of uplink signals (kHz)
	Te
	 Threshold on synchronization error between cells

	15
	12*64*Tc
	2us

	30
	10*64*Tc
	1us

	60
	10*64*Tc
	0.5us

	120
	8*64*Tc
	0.2us


  
Proposal 4: whether to use UE-based TA measurement is up to network configuration. If network has confidence, it shall be allowed to use UE-based TA measurement.

	R4-2313200
	Sony
	Observation 1: With UE-based TA measurement, no additional overhead would be introduced for TA acquisition during the cell switching, which improves the latency of L1/L2-based mobility.
Observation 2: The time advance of the candidate cell can be calculated as , where  is the measurement of frame timing difference between serving cell and candidate cell.
Observation 3: The UE-based TA measurement is similar to the DL RSTD measurement for positioning, where UE measures the time difference PRS from two TPs. Therefore, it is feasible for UE to measure the Rx time difference between the serving cell and the candidate cell.
Observation 4: UEs are feasible to measure the Rx timing difference between serving and candidate cells within a tolerance significantly lower than CP length with different reference signals. 
Proposal 1. RAN4 confirms the feasibility of UE-based TA measurement when the serving cell and candidate cell are synchronized.
Proposal 2: RAN4 shall define the corresponding accuracy requirement for UE-based TA measurement in the case that the serving cell and candidate cell are synchronized. 
Proposal 3. FFS the feasibility when the serving cell and candidate cell are not synchronized. 

	R4-2313695
	Ericsson
	Proposal 5:  RAN4 to agree that UE based TA estimation do not work for mobility scenarios 
Proposal 6:  RAN4 to inform RAN1 that UE based TA estimation don’t work for mobility scenarios.  

	R4-2311408
	MediaTek Inc.
	Observation 1: To reduce HO delay, UE needs to acquire SFN of the target cell before cell switch command.
Proposal 1: 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.
Proposal 2: After the TCI state of a neighbor cell is activated, UE performs SSB based T/F fine tracking on the corresponding beam, and UE will not active the corresponding BWP.
Proposal 3: RAN4 does not need to define TCI state switching delay requirements for pre-tracking on neighbor cell.
[bookmark: _Hlk142597625]Proposal 4: UE performs tracking when performing L1-RSRP measurement. The tracking period is the same as the measurement period of L1 measurement on corresponding beam.
Proposal 5: The delay for PDCCH-order RACH on neighbor cell is +  , where 
·  are with the same definition as that of PDCCH-order RACH on serving cell
· + 2ms is the time for fine tracking
· is the time for RF preparation and RF retuning.
Proposal 6: 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.
Proposal 7: If tracking period is within 160ms, + 2ms is not needed in the delay for PDCCH-order RACH on neighbor cell.
Proposal 8: For PDCCH-order RACH on neighbor cell, ∆BWPSwitching =0
Proposal 9: If RACH occasion of neighbor cell is not in the active BWP,   (time for RF preparation and RF retuning) is 10ms.
Proposal 10: If RACH occasion of neighbor cell is not in the active BWP, retuning to neighbor cell before RACH transmission would cause 1ms + 1 slot (due to uncertainty of RTD between cells) interruption on both UL and DL of all the serving cell(s).
Proposal 11: If RACH occasion of neighbor cell is not in the active BWP, retuning back to serving cell after RACH transmission would cause 1ms + 1slot (due to uncertainty of RTD between cells) interruption on both UL and DL of all the serving cell(s).
Proposal 12: If RACH occasion of neighbor cell is not in the active BWP, transmitting RACH will cause interruption on both UL and DL.
Proposal 13: If RACH occasion of neighbor cell is in the active BWP, extra for RF preparation and RF retuning is not needed, i.e., .
Proposal 14: 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.
Observation 2: UE based TA measurement is only feasible under the condition that serving cell and target cell are well synchronized and the synchronization error should be less than 1.55us for 15kHz SCS, 0.35us for 30kHz SCS, 0.35us for 60kHz SCS in FR2, 0.05us for 120kHz SCS. UE based TA measurement is not feasible for 60kHz SCS in FR1.
Observation 3: Based on the cell synchronization accuracy defined in RAN4, UL timing error of UE based TA measurement is larger than CP length in both FR1 and FR2.
Proposal 15: Based on the cell synchronization accuracy defined in RAN4, UE based TA measurement is not feasible.
Proposal 16: Not to define the requirements for UE based TA measurement in RAN4.

	R4-2312226
	ZTE Corporation
	Proposal 1: RAN4 should analyze the feasibility of UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell.
Observation 1: Due to the existence of timing errors, there will be unknown time differences in TA derivation.
Observation 2: whether UE based TA measurement is feasible is up to gNB sync error.
Proposal 2: Suggest providing feasible range of UE based TA measurement to RAN1 that
	SCS(kHz)
	CP length(us)
	Limitation of |y|(us)

	15
	4.7
	1.55

	30
	2.3
	0.35

	60
	1.2
	/

	120
	0.6
	0.05




	R4-2312424
	Huawei, HiSilicon
	Proposal 4: 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.
Proposal 5: 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.

	R4-2312523
	Nokia, Nokia Shanghai Bell
	Observation 1: Unified TCI state framework is used to indicate the target beam in LTM.
Observation 2: In LTM, TCI state activation can be done either with a separate MAC CE before the cell switch command or at the cell switch command.
Observation 3: In LTM, TCI state indication is done at the cell switch command, which is a MAC-CE command (not DCI as in legacy).
Proposal 1: Define TCI state switching delay requirements for TCI state activation before the cell switch command.
Proposal 2: Depending on RAN2 design of MAC-CE for TCI state activation for a LTM candidate cell, RAN4 to use the legacy MAC-CE based TCI state switching delay requirement for unified TCI states as the baseline for TCI state activation delay for a LTM candidate cell before the cell switch command.
Observation 4: Whether one or more joint TCI state(s) or pair(s) of UL/DL TCI states can be activated before the cell switch command for one or more LTM candidate cells is not yet defined in RAN1/RAN2. The need for RAN4 requirements for activation of multiple TCI states depends on the related RAN1/RAN2 agreements.
Proposal 3: 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.
Proposal 4: For TCI state activation before LTM cell switch command, define TCI state switching delay requirements for both known and unknown TCI states.

	R4-2313699
	Ericsson
	Proposal 1:  RF retuning, baseband processing time for RACH on neighbour cell should be same as return time after transmitting RACH on neighbour cell.
Proposal 2:  If a RACH is triggered on a cell whose TCI state was activated before PDCCH order, UE do not need any additional delay for synchronisation.  
Proposal 3:  Return time after performing RACH on neighbour cell to be agreed as same as legacy value.

	R4-2313767
	Qualcomm Incorporated
	Observation 1: For PDCCH-order based PRACH on a candidate cell for which UE does not have active RF ready, an additional UE capability latency component, e.g. Tprepare, needs be added to the existing time gap between the PDCCH order DCI and PRACH.
Observation 2: 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.
Observation 3: Latency and Interruption length upon LTM PDCCH order band PRACH transmission heavily depend on UE capabilities (e.g. parallelTxPRACH-SRS-PUCCH-PUSCH, band combinations of UL CA, etc.), given CA configuration, BWP configurations, and such.
Proposal 1: RAN4 to adopt to the following query based UE capability report, and the framework is communicated to RAN1 and RAN2 via an LS:
· A serving cell queries UE capability for PDCCH-order based LTM PRACH scheduling to a non-serving cell or SCell without PUCCH/PUSCH configured.
· At the given CA/UL configurations and the list of provided cells (non-serving cell or SCell without PUCCH/PUSCH configured) with PRACH configurations,
· UE report information the serving cell can use to derive a minimum latency from the slot where the PDCCH triggering PRACH to the respective cells in the list is received to the slot where the UE can be ready to execute the triggered PRACH transmission to the respective cells.
· The information can be the total delay or a part of it if the rest is known to the serving cell, e.g. the rest delay components are not different from those defined for PDCCH-order based PRACH transmission to one of serving cells with PRACH configuration.
· Besides, the information may include interruption information too with the following details:
· During the execution delay, whether the PRACH preparation/execution causes interruption
· The information may differentiate whether the interruption is only UL or only DL or both
· The information may include a set of serving cells and/or bands which can be affected by the corresponding interruption
· The information may additionally include information about delay and/or interruption which may occur from the slot where the PRACH is transmitted and to the slot where the UE can perform the normal operations (e.g. PDCCH/PDSCH/CSI-RS reception and UL transmissions from/to the serving cells) with the affected serving cells
· The following is an example of the information to be reported:
· Case 1) PRACH BW within active UL BWP
· No new UE capability report is needed
· Case 2) PRACH BW outside active UL BWP but within one of configured UL BWPs
· No new UE capability report is needed (the existing UE capability on BWP switching delay can be reused)
· Case 3) PRACH BW not within any configured UL BWP
· The following aspects can be reported for respective LTM PRACH cells:
· PDCCH-to-PRACH latency
· One of the three delay values (e.g. 5ms, 10ms, 15ms)
· One value/state (> 15ms, implication is not-preferred cell for early PRACH at the given serving and LTM configurations)
· Interruption
· 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
· Return time (tune back to the original UL carrier after LTM PRACH transmission) for all cases
· 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

	R4-2311376
	Apple
	Observation 1: TCI state activation before cell switch command cannot be directly verified.
Proposal 1: no need to define delay requirement for TCI state activation before cell switch.
Proposal 2: 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.
Proposal 3: if TCI state activation is not received before PDCCH ordered RACH, additional time for T/F fine tracking is necessary for UE to meet existing Te requirement when transmitting RACH toward target cell.
Proposal 4: legacy ∆BWPSwitching is not needed. Instead, RAN4 shall introduce a new term for additional time for RF and/or BB preparation and retuning in PDCCH ordered RACH toward target cell before cell switch.
Proposal 5: T/F fine tracking T∆ is needed for UE to meet existing Te requirement when transmitting RACH toward target cell:
· If TCI state activation is complete before PDCCH ordered RACH, T∆ = 0.
· Otherwise
· If UE has sent valid L1 RSRP report within [X] ms, T∆ = 1 SSB occasion
· Otherwise, T∆ = L1 RSRP measurement period.
Proposal 6: interruption requirements need to be defined for PDCCH ordered RACH before cell switch, including the following aspects:
· DL synchronization (if not covered by measurement gap or using different Rx beam) before RACH.
· RF retuning (if RO cannot be covered by current active BWP) for both DL synchronization and RACH transmission.

	R4-2311651
	CATT
	Proposal 1: Regarding the method of UE acquisition of target cell SFN
· If deriveSSB-IndexFromCell is enabled, the target cell SFN can be directly acquired.
· If deriveSSB-IndexFromCell is not enabled, the target cell SFN may be acquired in MIB.
Proposal 2: After the TCI state of a neighbour cell is activated, UE performs SSB based T/F fine tracking on the corresponding beam, and UE will not active the corresponding BWP.
Proposal 3: RAN4 to discuss the UE capability aspects of DL sync to multiple cells.
· The capability is different with the capability on measurement report agreed in RAN1 (L cells x M beams) . 
· The UE capability aspects of the number of beams UE can measure could be larger than M x L.
Proposal 4: For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is

· Existing delays components
· : Do not change  component.
· : remove the component.
· Additional delays components
· 1 SSB occasion for T/F tracking provided that:
· The total delay (the tracking period and other time components before UL transmission) is larger than 160ms or tracking, or
· Tracking is not configured before PDCCH order.
· The time for RF retuning and baseband processing provided that:
· RACH occasion (RO) is outside active BWP.
Proposal 5: For the impact/interruption on UL Tx of serving cell due to the PRACH Tx on a candidate cell that is not a current serving cell with PUCCH/PUSCH.
· If RACH occasion (RO) is outside active BWP, there will be interruption on UL Tx of all the serving cells due to RF retuning. 
· There will be interruption on UL Tx of all the serving cells after RACH transmission due to returning to serving cell.
Proposal 6: 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.
· Note: If RAN1 makes progress on the issue, RAN4 should further capture it in the spec.

	R4-2311856
	Xiaomi
	Proposal 1: If ‘deriveSSB-IndexFromCell’ or ‘deriveSSB-IndexFromCellInter-r17’ is enabled, SFN level alignment is assumed, otherwise, UE needs to acquire target cell SFN by reading MIB, and the legacy delay requirement of SFN acquisition defined in table 9.10.2.5-3 or Table 9.10.3.5-3 or TSSB_time_index_inter in Clause 9.3.4 applies.
Proposal 2: After the TCI state of a candidate cell is activated, UE performs SSB based T/F fine tracking on the corresponding beam, and UE will not active the corresponding BWP of the candidate cell.
Proposal 3: RAN4 to define a new UE capability to support T/F fine tracking on multiple candidate cells.
Proposal 4: RAN4 to discuss the delay requirement of TCI state activation for multiple candidate cells.
Proposal 5: For the time gap between a PDCCH order and the corresponding PRACH transmission on neighbour cell(s), the component of BWP switching delay is removed, instead, additional time component for RF tuning and BB preparation is considered.
Proposal 6: The uncertainty delay of SSB measurement is considered on top of existing time gap, which is one SSB occasion period.

	R4-2311872
	CMCC
	Observation 1: according to RAN2 agreements, PDCCH ordered early TA acquisition with RAR for LTM is not considered in Rel-18.
Proposal 1: it is proposed to follow RAN2 agreements that only consider PDCCH ordered early TA acquisition without RAR to define RAN4 requirements.
Proposal 2: to meet the Te requirement in section 7.1.2 in TS38.133 for PDCCH ordered RACH transmission for candidate cell(s),the condition that at least one SSB is available before transmission is enough, no more conditions are needed.
Proposal 3: if ∆BWPSwitching is kept, DCI based BWP switching delay can be applied, no additonal components on RF and/or BB preparation and retuning is needed. 
Proposal 4: If ∆BWPSwitching is removed, new components on RF and/or BB preparation and retuning is needed, and the DCI based BWP switching delay can be applied.
Proposal 5: for RAN1 LS on time gap between a PDCCH order and the corresponding PRACH transmission, the delay on DL synchronization to the target cell need to be added when target cell is not the current serving cell.

	R4-2311989
	China Telecom
	Proposal 1：
· 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.
Proposal 2：
· RAN4 does not need to define any new requirements for SFN acquisition delay of target cell before cell switch command.
· SFN could be obtained via decoding PBCH.
Proposal 3：
· If UE has finished L1 measurement on target cell, some components of delay for PDCCH ordered RACH could be omitted.
Proposal 4：Network could configure whether supporting UE based TA measurement. 

	R4-2312223
	ZTE Corporation
	Proposal 1: 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.
Proposal 2: Update the component  and discuss the value to capture the time for RF retuning and baseband processing.
Proposal 3: Additional delay is need for 1 SSB occasion for T/F tracking.

	R4-2312421
	Huawei, HiSilicon
	Proposal 2: In FR1, if L1-RSRP measurement period >160ms, additional one complete SSB burst is needed for fine timing during the duration from reception of DCI command for PDCCH order to transmission PRACH, otherwise no additional time is needed.
Proposal 3: In FR2, additional one complete SSB burst is needed for fine timing during the duration from reception of DCI command for PDCCH order to transmission PRACH.
Proposal 4: In LTM during the duration from reception of DCI command for PDCCH order to transmission PRACH, legacy time of ∆_Delay is to be kept unchanged.
Proposal 5: In LTM during the duration from reception of DCI command for PDCCH order to transmission PRACH, legacy time of  is to be kept unchanged.
Proposal 6: In LTM during the duration from reception of DCI command for PDCCH order based PRACH to transmission PRACH, legacy time of Tswitch is to be kept unchanged.
Proposal 7: In LTM during the duration from reception of DCI command for PDCCH order to transmission PRACH, legacy time of NT,2 is to be kept unchanged.

	R4-2312659
	OPPO
	Proposal 1: RAN4 consider to define UE capability on T/F fine time tracking on candidate cells if not defined by RAN1.
Proposal 2: About delay requirements for PDCCH ordered RACH transmission on serving cell, additional delay for 1 SSB occasion for T/F tracking needs to be considered.
Proposal 3: Add additional delays component for RF and/or BB preparation and retuning, and replace the component of ∆BWPSwitching.
Proposal 4: UE based TA measurement is not feasible from RAN4 requirements perspective.

	R4-2313298
	vivo
	Observation 1  The DL sync before cell switch introduced by RAN1 is to reduce cell switch delay/interruption during LTM cell switch procedure.
Proposal 1  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. 
Proposal 2  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.
Proposal 3  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.
Proposal 4  If DL sync, i.e. MAC-CE based TCI state(s) activation, is indicated before cell switch command, and if the TCI state(s) belongs to a candidate cell which is NOT a current serving cell or an additional cell, the SSB based time-frequency tracking, which is based on at least one SSB sample, is performed simultaneously with the L1-RSRP measurement before cell switch command.
Proposal 5  For the TCI state(s) activated before cell switch command, if the TCI state(s) belongs to a candidate cell which is NOT current serving cell or additional cell, clarify in WF that the execution of TRS tracking is performed during cell switch procedure, but no additional UE requirements are needed.
Observation 2  SSB-based DL sync is also pre-requisite of PRACH transmission to target cell in legacy HO.
Proposal 6  No RRM requirements are applicable if SSB based DL sync, i.e. TCI state(s) activation of the candidate cell, is NOT completed before the PDCCH ordered PRACH for early TA acquisition is indicated for this candidate cell.
Proposal 7  For the relation between actual L1 measurement periodicity and the additional SSB-based DL sync before PDCCH ordered PRACH:
· If the actual L1 measurement period for an SSB frequency layer of the neighbour cell is larger than 160ms, whenever NW sends PDCCH order for the candidate cell, UE is allowed an SSB-based L1 measurement and the corresponding SSB processing, before it actually sends the PRACH. 
· If the actual L1 measurement period for an SSB frequency layer of the neighbour cell is no larger than 160ms, whenever NW sends PDCCH order for the candidate cell, UE is assumed in DL sync and UE is NOT allowed SSB-based measurement after PDCCH order, and before PRACH is actually transmitted.
Proposal 8  For defining RRM requirements, 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 until RAN1/2 further agrees on how the frequency location of the PRACH resource is indicated for the case that PRACH resource is outside all configured BWP(s), similar to msg1-Frequencystart for the case that PRACH resource is within the configured BWP.
Proposal 9  RAN4 to inform RAN1/2 in the reply LS that if the PRACH is outside the configured BWP of any serving cell, RF retuning to the target frequency and re-tuning back to current frequency are needed. Moreover, to get the RACH resource ready, BB processing and additional RF tuning time is needed. It is up to RAN1/2 how to specify the configuration mechanism for this case.
Proposal 10  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. If UE has no corresponding CA capability for the inter-CC PRACH transmission on a candidate cell, RAN4 shall hold the RRM requirement discussion until RAN1/2 concludes corresponding mechanism.
Proposal 11  RAN4 to discuss the feasibility of UE-based TA adjustment assuming the PRACH to candidate cell is still available in the mechanism, e.g. UE sends PDCCH ordered RACH to candidate cell before cell switch command, and autonomously adjust TA during the interval between PRACH and cell switch command.
Proposal 12  UE based TA adjustment is feasible, at least if TAE between gNB is no larger than 260ns in FR1, or if it is used for UE autonomous TA adjustment between PRACH transmitted before cell switch command and the actual TA indicated during cell switch command.
Proposal 13  RAN4 can further discuss whether to allow additional timing error for the UE based TA adjustment if candidate cell TRS is not accessible for the UE before cell switch command.

	R4-2313696
	Ericsson
	Proposal 1:  If a TCI state is configured in the active TCI state list, UE shall track the TCI state once in every 160ms to guarantee predictable activation of LTM HO. 

Proposal 2:  For cells which are not configured in the active TCI state list, UE tracks T/F when UE measures L1-RSRP. If the cell is measured within last 160ms, then no additional time is required T/F during RACH procedure and cell search. 


Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 DL synchronization before cell switch command
Issue 1-1-1: When and how to acquire SFN of the candidate cell
Background: WF in RAN4#107
	Issue 1-1-2: Requirements for acquiring SFN of target cell before cell switch command
< Way Forward>: 
· Common understanding is that RAN4 does not need to define any new requirements for SFN acquisition delay of target cell before cell switch command, as legacy requirements of SFN acquisition delay defined for L3 CSI-RS measurement in table 9.10.2.5-3 or Table 9.10.3.5-3 or TSSB_time_index_inter in Clause 9.3.4 apply, if needed.
· FFS when and how to acquire SFN of the candidate cell


Motivation: 
· To reduce HO delay, UE needs to acquire SFN of the target cell before cell switch command. Whether to design a mechanism that SFN can be obtained before cell switch command.
· Proposals
· 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):
· 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 (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.
· Recommended WF
· Recommend further discuss when UE acquires SFN of the candidate cell.

(Online) Issue 1-1-2: UE behaviour upon reception of TCI state activation of neighbour cell before cell switch command
· Proposals
· Option 1 (MTK, CATT, xiaomi): After the TCI state of a neighbour cell is activated, UE performs SSB based T/F fine tracking on the corresponding beam, and UE will not active the corresponding BWP.
· Recommended WF
· Recommend agree on Option 1.

(Online) Issue 1-1-3: Whether to define TCI state switching delay requirements for TCI state activation of neighbour cell before cell switch command
Here TCI state switching delay requirements refer to similar TCI state switching delay requirements for serving cell. 
· Proposals
· Option 1 (Apple, MTK): No need.
· Option 2 (Nokia, [xiaomi]): Yes
· Nokia: 
· RAN4 to use the legacy MAC-CE based TCI state switching delay requirement for unified TCI states as the baseline for TCI state activation delay for a LTM candidate cell before the cell switch command.
· For TCI state activation before LTM cell switch command, define TCI state switching delay requirements for both known and unknown TCI states.
· Recommended WF
· Need more discussion

(Online) Issue 1-1-4: Tracking period of neighbor cell when TCI state is activated of neighbour cell before cell switch command
· Proposals
· Option 1 (MTK): The tracking period is the same as the measurement period of L1 measurement on corresponding beam.
· Option 1a (vivo): If DL sync, i.e. MAC-CE based TCI state(s) activation, is indicated before cell switch command, and if the TCI state(s) belongs to a candidate cell which is NOT a current serving cell or an additional cell, the SSB based time-frequency tracking, which is based on at least one SSB sample, is performed simultaneously with the L1-RSRP measurement before cell switch command.
· Option 2 (Ericsson): If a TCI state is configured in the active TCI state list, UE shall track the TCI state once in every 160ms to guarantee predictable activation of LTM HO. 
· Recommended WF
· Need more discussion
Issue 1-1-5: Whether to consider TCI state activation on multiple neighbour cell before cell switch command
· Proposals
· 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.
· Recommended WF
· Need more discussion

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]. 


Scenario
Issue 1-2-1-1: The scenarios to define the requirements of PDCCH ordered RACH for neighbor cell
· Proposals
· Option 1 (CMCC): In R18 LTM, follow RAN2 agreements that only consider PDCCH ordered early TA acquisition without RAR to define RAN4 requirements.
· Recommended WF
· Recommend agree on Option 1.
Issue 1-2-1-2: The conditions to define the requirements of PDCCH ordered RACH for neighbor cell
· Proposals
· Option 1 (vivo): No RRM requirements are applicable if SSB based DL sync, i.e. TCI state(s) activation of the candidate cell, is NOT completed before the PDCCH ordered PRACH for early TA acquisition is indicated for this candidate cell.
· Recommended WF
· Need more discussion.
Delay requirements
Background: Agreement in RAN4#107
	<Agreement>
· On top of specified delay requirement in RAN1 as below the RAN4 agreed
· For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is  
·   
· Do not change ∆Delay component
· FFS for ∆BWPSwitching 
· FFS whether DCI-based or RRC-based BWP switching should be applied
· FFS whether to keep or remove the component
· FFS for additional delays components
· Option 1: 1 SSB occasion for T/F tracking
· Option 2: additional time for RF and/or BB preparation and retuning



(Online) 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
· Proposals
· Option 1 (MTK, Ericsson, xiaomi, ZTE, Huawei, OPPO, vivo):  Yes with conditions
· Recommended WF
· Recommend agree on Option 1
· Additional time for DL synchronization is needed in the delay requirements for PDCCH ordered RACH before cell switch command under some conditions.
· FFS the conditions
· The conditions will be discussed in issue 1-2-2-2
(Online) 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
In Moderator’s understanding, Option 1 and Option 4 also include the case that TCI state activation is not received before PDCCH ordered RACH. For Option 5, when TCI state is activated, UE would perform tracking when performing L1-RSRP measurement. But if TCI state is not activated and L1-RSRP measurement is configured, UE would only perform L1-RSRP measurement and not perform tracking.
· Proposals
· Option 1 (MTK, vivo, CATT, Huawei): Conditions based on tracking period/ L1-RSRP measurement period
· Option 1a (MTK): If tracking period (also L1-RSRP measurement period) >160ms, one SSB occasion is needed in the delay for PDCCH-order RACH on neighbor cell.
· Option 1b (CATT)
· The total delay (the tracking period and other time components before UL transmission) is larger than 160ms for tracking, or
· Tracking is not configured before PDCCH order.
· Option 1c (Huawei): 
· In FR1, if L1-RSRP measurement period >160ms, additional one complete SSB burst is needed for fine timing during the duration from reception of DCI command for PDCCH order to transmission PRACH, otherwise no additional time is needed.
· In FR2, additional one complete SSB burst is needed for fine timing during the duration from reception of DCI command for PDCCH order to transmission PRACH.
· Option 2 (Apple,): if TCI state activation is not received before PDCCH ordered RACH, additional time for T/F fine tracking is necessary for UE to meet existing Te requirement when transmitting RACH toward target cell.
· Option 3 (Apple):
· T/F fine tracking T∆ is needed for UE to meet existing Te requirement when transmitting RACH toward target cell:
· If TCI state activation is complete before PDCCH ordered RACH, T∆ = 0.
· Otherwise
· If UE has sent valid L1 RSRP report within [X] ms, T∆ = 1 SSB occasion
· Otherwise, T∆ = L1 RSRP measurement period.
· Option 4 (CMCC): the delay on DL synchronization to the target cell need to be added when target cell is not the current serving cell.
· Option 5 (Ericsson):
· For cells which are not configured in the active TCI state list, UE tracks T/F when UE measures L1-RSRP. If the cell is measured within last 160ms, then no additional time is required T/F during RACH procedure and cell search.
· If a RACH is triggered on a cell whose TCI state was activated before PDCCH order, UE do not need any additional delay for synchronisation.  

· Recommended WF
· Recommend agree on
· Additional time for DL synchronization is needed in the delay requirements for PDCCH ordered RACH on neighbor cell before cell switch command if TCI state of the target cell is not activated before PDCCH order.
· FFS: Other conditions
(Online) Issue 1-2-2-3: Whether the time for RF preparation and RF re-tuning is needed
In moderator understanding, even RO is in the configured but not active BWP, RF preparation and RF re-tuning is also needed. Moderator suggests making down-selection between Option 1a and Option 1c.
· Proposals
· Option 1 (Apple, MTK, QC, xiaomi, CMCC, ZTE, OPPO, yes): Yes under some cases
· Option 1a (MTK, CATT): Yes if RACH occasion of neighbor cell is not in the active BWP
· Option 1b (vivo): Yes if the PRACH is outside the configured BWP of any serving cell
· Option 1c (QC): Yes if the PRACH BW outside active UL BWP
· Recommended WF
· Recommend agree on Option 1a or Option 1c.
Issue 1-2-2-4: Whether to introduce a new term for RF preparation and RF re-tuning is needed
As shown in issue 1-2-2-5, DCI based BWP switch delay is not enough to cover all the cases according to the proposed time for RF preparation and RF re-tuning by some companies.
To avoid mis-leading, moderator suggests agreeing on Option 1.
· Proposals
· Option 1 (Apple, MTK, CATT, xiaomi, CMCC, OPPO): Yes 
· Legacy ∆BWPSwitching = 0 or remove ∆BWPSwitching. RAN4 shall introduce a new term for additional time for RF and/or BB preparation and retuning in PDCCH ordered RACH toward target cell before cell switch.
· Option 2 (CMCC, [Huawei]): ∆BWPSwitching remain unchanged
· CMCC: If ∆BWPSwitching is kept, DCI based BWP switching delay can be applied, no additional components on RF and/or BB preparation and retuning is needed
· Option 3 (ZTE): Update the component  and discuss the value to capture the time for RF retuning and baseband processing.
· Recommended WF
· Recommend agree on:
· Legacy ∆BWPSwitching = 0. RAN4 shall introduce a new term for additional time for RF and/or BB preparation and retuning in PDCCH ordered RACH toward target cell before cell switch.

(Online) Issue 1-2-2-5: The value of additional time for RF preparation and RF re-tuning
· Proposals
· Option 1 (MTK)
· If RACH occasion of neighbor cell is not in the active BWP,   (time for RF preparation and RF retuning) is 10ms.
· If RACH occasion of neighbor cell is in the active BWP,   (time for RF preparation and RF retuning) is 0.
· Option 2 (Ericsson)
· Same as return time after transmitting RACH on neighbour cell.
· Option 3 (CMCC): Reuse the value of DCI based BWP switching delay
· Option 4 (QC): Adopt a query based UE capability report
· [bookmark: _Hlk142914983]Case 1) PRACH BW within active UL BWP
· No new UE capability report is needed
· Case 2) PRACH BW outside active UL BWP but within one of configured UL BWPs
· No new UE capability report is needed (the existing UE capability on BWP switching delay can be reused)
· Case 3) PRACH BW not within any configured UL BWP
· The following aspects can be reported for respective LTM PRACH cells:
· PDCCH-to-PRACH latency
· One of the three delay values (e.g. 5ms, 10ms, 15ms)
· One value/state (> 15ms, implication is not-preferred cell for early PRACH at the given serving and LTM configurations)
· Option 5 (vivo): 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.
· Recommended WF
Moderator: “Case A: PRACH BW or occasion within active UL BWP” is discussed in issue 1-2-2-3.
· Recommend down-selection from the two alternatives for Case B
·  Case B: PRACH BW or occasion outside active UL BWP but within one of configured UL BWPs
· Alt.1: Reuse the existing UE capability on BWP switching delay for RF preparation and RF retuning
· Alt.2: Define a specific value, FFS the value
· Recommend down-selection from the three alternatives for Case C
· Case C: PRACH BW or occasion is not within any of the configured UL BWPs
· Alt.1: Introduce UE capability to report the time needed for RF preparation and RF retuning, FFS the details
· Alt.2: Define a specific value, FFS the value
· Alt.3: Not to consider Case C
Issue 1-2-2-6: Other components ∆Delay, Tswitch, NT,2
RAN4#107 has agreed on that ∆Delay remain unchanged. Moderator suggests agreeing on “Tswitch, NT,2 remain unchanged.”
· Proposals
· Option 1 (Huawei): 
· ∆Delay, Tswitch, NT,2 remain unchanged.
· Recommended WF
· Recommend agree on:
· ∆Delay, Tswitch, NT,2 remain unchanged.
Interruption requirements
Issue 1-2-3-1: Interruption due to RF/BB retuning to neighbor cell before RACH transmission
· Proposals
· 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.
· Recommended WF
· Need more discussion
Issue 1-2-3-2: Interruption due to returning to serving cell after performing RACH on neighbour cell
· Proposals
· 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
· Recommended WF
· Need more discussion
Issue 1-2-3-3: Interruption due to RACH transmission
· Proposals
· 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.
· Recommended WF
· Need more discussion

Issue 1-2-3-4: Scheduling restriction/interruption due to additional DL synchronization after reception of PDCCH order RACH on neighbor cell
· Proposals
· 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
· Recommended WF
· Need more discussion.
Sub-topic 1-3 UE based TA measurement
Background: In LS R4-2311038/R1-2306259
	D. UE based TA measurement
RAN1 has confirmed the following working assumption, which was made in RAN1#112:
Working Assumption
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec

RAN1 respectfully asks RAN4 to analyze the feasibility of supporting this mechanism.



(Online) Issue 1-3-1: Whether UE based TA measurement is feasible or not
· Proposals
· Option 1 (Apple, Ericsson, OPPO): Not feasible for R18 LTM.  
· Option 2 (MTK): 
· Not define requirements in RAN4 in R18.
· Feasible under the condition that serving cell and target cell are well synchronized. 
	SCS(kHz)
	Threshold on synchronization error between cells (us)

	15
	1.55

	30
	0.35

	60 (FR1)
	0.35

	60 (FR2)
	infeasible

	120
	0.05


· Based on the cell synchronization accuracy defined in RAN4, UE based TA measurement is not feasible.
· Option 2 (CMCC, CATT, ZTE, CTC, vivo): 
· Feasible under the condition that serving cell and target cell are well synchronized
· Network could configure whether to use UE based TA measurement.
· Based on the cell synchronization accuracy defined in RAN4, UE based TA measurement is not feasible.
· Option 2a (CMCC) 
· UE-based TA measurement is feasible if there is no synchronization error between cells (for example, intra-DU) or the synchronization error between cells is no larger than a threshold, and the threshold is shown as following table. Otherwise, it is not feasible.
	SCS of uplink signals (kHz)
	 Threshold on synchronization error between cells

	15
	2us

	30
	1us

	60
	0.5us

	120
	0.2us



· Option 2b (ZTE)
	SCS(kHz)
	Threshold on synchronization error between cells (us)

	15
	1.55

	30
	0.35

	60
	/

	120
	0.05



· Option 2c (vivo): 
· UE based TA adjustment is feasible, at least if TAE between gNB is no larger than 260ns in FR1, or if it is used for UE autonomous TA adjustment between PRACH transmitted before cell switch command and the actual TA indicated during cell switch command.
· RAN4 can further discuss whether to allow additional timing error for the UE based TA adjustment if candidate cell TRS is not accessible for the UE before cell switch command.
· Option 4 (Sony): 
· RAN4 confirms the feasibility of UE-based TA measurement when the serving cell and candidate cell are synchronized.
· RAN4 shall define the corresponding accuracy requirement for UE-based TA measurement in the case that the serving cell and candidate cell are synchronized. 
· FFS the feasibility when the serving cell and candidate cell are not synchronized.
Moderator: In option 4, the definition on “synchronized” and “not synchronized” is not clearly.
· Recommended WF
· Recommend agree on
· 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
Based on moderator’s understanding,  the mechanism referred to in Option 1 is hybird “PDCCH-order RACH” and “UE based TA measurement” mechanism. Moderator thinks RAN1’s LS focus on  “UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell”. 
· Proposals
· Option 1 (vivo): RAN4 to discuss the feasibility of UE-based TA adjustment assuming the PRACH to candidate cell is still available in the mechanism, e.g. UE sends PDCCH ordered RACH to candidate cell before cell switch command, and autonomously adjust TA during the interval between PRACH and cell switch command.
· Recommended WF
· Need more discussion.
Topic #2: LTM - L1-RSRP measurement requirements (AI 8.24.2.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	[bookmark: _Hlk132119812]T-doc number
	Company
	Proposals / Observations

	R4-2313456
	Nokia, Nokia Shanghai Bell
	Proposal 1: UE is not required to perform LTM measurements when UE is not in active data transmission
Proposal 2: For rel-18 LTM, remove “during the last 5 seconds” from the known cell conditions.
Observation 4: Known condition is not currently visible to the network.
Proposal 3: Cells detected more than 5s ago but are still detectable, are considered as known cells for LTM.
Proposal 4: RAN4 to discuss and agree the LTM scenarios that are supported in Rel-18.

	R4-2311377
	Apple
	Proposal 1: UE is not required to perform L1 measurements on [undetected or undetectable or unknown] cell.
Proposal 2: definition of known cell condition:
· 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 report of valid L3 measurement results of 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
[bookmark: _Ref141974180]Proposal 3: if deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter is provided, UE can derive SSB index according to serving cell timing. Otherwise, 
· 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.
Proposal 4: from RAN4 requirements point of view, RAN4 shall not use L3 measurement results for L1 measurement report, including intra-frequency and inter-frequency.
Observation 1: RRM measurement is a prerequisite of L1 measurement on neighbor cell.
Observation 2: UE only performs RRM measurement on one single intra-frequency layer in a band according to current RAN4 requirements.
Proposal 5: For L1-RSRP measurement on neighbour cell, UE measures only one intra-frequency layer on each FR2 band in CA scenario.
Proposal 6: it is up to UE implementation on how to choose cells/SSB to measure and report if the number of cells/SSB NW configured to measure exceeds UE capability.
Proposal 7: it is feasible to support gap based intra-frequency L1 measurement if target SSB is not within active BWP in R18 LTM.
Observation 3: As long as the sharing between L1 and L3 measurement is decided, it seems unnecessary to exclude the case that SSB periodicity of FR2 intra-frequency neighbour cell and serving cell equals to SMTC periodicity.
Proposal 8: For UE incapable of RTD>CP, consider the following options for measurement requirements:
· Option 1: only define requirements with condition that RTD is no larger than CP.
· Option 2: define requirements covering all possible RTD values. UE is only expected to measure one cell at a time.
Observation 4: for UE incapable of RTD>CP, without estimation of RTD of all candidate cells on the same frequency layer, it is problematic to assume that UE can measure multiple cells in FR1 simultaneously when RTD <CP while UE would measure one cell at a time when RTD>CP.
Proposal 9: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR1:
· If UE only performs L1-RSRP measure on a single intra-frequency, the legacy requirements specified in R17 for FR1 non-serving cell are also applicable when RTD of serving cell and neighbour cell is larger than CP.
· focusing on the case that UE is required to measure on the neighbour cell of a single FR1 intra-frequency layer when RTD of serving cell and neighbour cell is larger than CP. Otherwise, the measurement delay should be scaled by the number of intra-frequency layers to measure.
· Within the same SMTC occasion, UE can perform measurement for L1-RSRP for LTM and L3-RSRP for L3 mobility.
Proposal 10: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR2:
· 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 when RTD of serving cell and neighbor cell larger than CP. 
· Focus on the case that UE is required to measure on a single FR2 intra-frequency layer (for neighbor cell) when RTD of serving cell and neighbor cell is larger than CP. Otherwise, the measurement delay would be scaled up with the number of FR2 inter-band intra-frequency layers.
· In FR2, if there are multiple neighbour cells in an intra-frequency layer to measure, the measurement delay would be scaled up by the number of cells (including the serving cell) of the intra-frequency layer for UE capable of RTD>CP.
Proposal 11: For UE capable of RTD>CP, measurement restriction and scheduling restriction should be extended also to the symbol before and after SSB symbols.
Proposal 12: for inter-frequency L1-RSRP measurement with type 1 MG:
· In FR1, existing CSSF design can be reused. 
· In FR2, introduce gap sharing between L1 and L3 gap based measurement.
Observation 5: a dedicated MG associated with L1 measurement can be used to facilitate L1 measurement when L1 and L3 cannot be done simultaneously, e.g. in FR2.
Proposal 13: consider type 2 MG with association with L1 measurement.

	R4-2311406
	MediaTek Inc.
	Observation 1: To perform intra-frequency L1-RSRP on candidate target cell, if the RTD between the SSBs of serving cell and neighbor cell on the same carrier is larger than CP length and less than 2 SSB symbols (CP length< RTD< 2 SSB symbols (deriveSSB-IndexFromCell is enabled), 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 neighbor cell on the same carrier is larger than 2 SSB symbols (RTD>2 SSB symbols), i.e., deriveSSB-IndexFromCell is not enabled,
· If UE only performed L3 measurement without SSB index reading on the candidate target cell, additional time for reading SSB index is needed.
Observation 2: To perform inter-frequency L1-RSRP on candidate target cell, if deriveSSB-IndexFromCellInter-r17 is enabled, UE can derive SSB index according to serving cell timing.
To perform inter-frequency L1-RSRP on candidate target cell, if deriveSSB-IndexFromCellInter-r17 is enabled, and UE only performed L3 measurement without SSB index reading on the candidate target cell, additional time for reading SSB index is needed.
Proposal 1: deriveSSB-IndexFromCell is always enabled for intra-frequency on which L1-RSRP measurement of neighbor cell is configured.
Proposal 2: Further discuss whether deriveSSB-IndexFromCellInter-r17 can be always enabled for Inter-frequency in R18 LTM.
Proposal 3: In L1-RSRP measurement for neighbor 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.
Proposal 4: Not to consider L1-RSRP measurement on unknown cell.
Observation 3: There is no benefit to reusing final L3 measurement results for L1 report from RAN4’s point. 
Observation 4: Reusing final L3 measurement results for L1 report will have impact on RAN2 and RAN1.
Proposal 5: Not to reuse the final L3 measurement results for L1 report.
Proposal 6: For L1-RSRP measurement on neighbor cell, UE measures only one intra-frequency layer on each FR2 band in CA scenario.
Proposal 7: If the number of cells NW configured to measure exceeds UE capability, the selection of cells to measure is up to UE implementation.
Proposal 8: For SSB based intra-frequency L1 measurement, focus on the case that SSB for intra-frequency L1 measurement is in the active BWP in this WI.
Proposal 9: Define L1-RSRP measurement requirements for the case that SSB of intra-frequency neighbor cell is fully overlapped with SMTC in FR2.
Proposal 10: For UE not supporting measuring multiple cells on the same OFDM symbol when RTD>CP, if there are multiple cells in an intra-frequency layer to measure, the measurement delay would be scaled up by the number of cells of the intra-frequency layer.
Proposal 11: For UE not supporting measuring multiple cells on the same OFDM symbol when RTD>CP, scheduling and measurement restriction should be extended by one more symbol before and after SSB symbols. 
Proposal 12: In FR1, the reported number of supported cells in a frequency layer is the number of cells that UE can measure on the same OFDM symbols.
Proposal 13: If UE only performs L1-RSRP measure on a single intra-frequency, the legacy requirements specified in R17 for FR1 non-serving cell are also applicable when RTD of serving cell and neighbor cell is larger than CP.
Proposal 14: Suggest focusing on the case that UE is required to measure on the neighbor cell of a single FR1 intra-frequency. Otherwise, the measurement delay should be scaled by the number of intra-frequency layers to measure.
Proposal 15: Focus on the case that UE is required to measure on a single FR2 intra-frequency (for neighbor cell) layer. Otherwise, the measurement delay would be scaled up with the number of FR2 inter-band intra-frequency layers.
Proposal 16: When there is only one intra-frequency neighbor 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 when RTD of serving cell and neighbor cell larger than CP. P1 is valid when any symbol of the SSBs from serving cell and neighbor cell are overlapping or adjacent (in time domain). Adjacent here means the actual timing difference between the starting/ending of the SSB from serving cell and ending/starting neighbor cell neighbor cell is within CP.
Proposal 17: In FR2, if there are multiple neighbor cells in an intra-frequency layer to measure, the measurement delay would be scaled up by the number of cells (including the serving cell) of the intra-frequency layer for UE capable of RTD>CP.
Proposal 18: For UE capable of RTD>CP, measurement restriction and scheduling restriction should be extended by one more symbol before and after SSB symbols.
Proposal 19: Side condition in intra-frequency L1-RSRP measurement accuracy requirements is SNR=-3dB.
Proposal 20: Extend the current CSSF framework to include L1 inter-frequency measurements.
Proposal 21: In FR1, L1-RSRP and L3 measurement of the same frequency layer when overlapping can be counted as same frequency layer when calculating CSSF.
Proposal 22: Define inter-frequency L1-RSRP measurement period with Type-1 MG in FR1 as:
	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.
M = [2] or [4]
CSSFinter can use the value for L3 measurement as a baseline. The value should be updated as RAN1 concluded to use SSB period for inter-frequency L1 measurement.


Proposal 23: If time permits, further discuss the requirements for inter-frequency L1-RSRP measurement with concurrent gap.
Proposal 24: 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.
Proposal 25: Same as L3 inter-frequency measurement, some margin on number of samples is needed to accommodate AGC imperfection for L1 inter-frequency measurement with Type 1 MG.
Proposal 26: Define inter-frequency L1-RSRP measurement period with Type 1 MG in FR2 as:
	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.
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. 


Proposal 27: Treat L1 inter-frequency measurement without gap in the same way as L1 measurement on intra-frequency neighbor cell of SCell.
Proposal 28: 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.

	R4-2311652
	CATT
	Proposal 1: 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.
Proposal 2: For the baseline “UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report”:
· UE is not required to perform L1 measurements on undetected cell.
Proposal 3: 
· 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, deriveSSB-IndexFromCell is enabled), 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), i.e., deriveSSB-IndexFromCell is not enabled,
· 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.
Proposal 4: 
· To perform inter-frequency L1-RSRP on candidate target cell, if deriveSSB-IndexFromCellInter-r17 is enabled, UE can derive SSB index according to serving cell timing.
· To perform inter-frequency L1-RSRP on candidate target cell, if deriveSSB-IndexFromCellInter-r17 is enabled, and UE only performed L3 measurement without SSB index reading on the candidate target cell, additional time for reading SSB index is needed.
Observation 1: From NW configuration point of view, the configuration of NW should not be restricted, but it makes no sense to configure anything beyond UE capability.
Proposal 5: not to define RRM requirements when the number of cells NW configured to measure exceeds the configuration to exceed UE capability.
Proposal 6: It is possible for UE to autonomously down select cells and/or SSBs for L1 measurements. 
· The down selection criteria can be defined based on NW indication or event configuration.
· FFS: It would be better to discuss the event conditions that trigger the downward selection of cells and/or SSBs in RAN2.

	R4-2311857
	Xiaomi
	Proposal 1: UE is not required to perform L1 measurements on unknown cell.
Proposal 2: The existing cell known condition is applied to the target cell in LTM.
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement.
· The UE has performed L3 measurement on the target cell during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown
Proposal 3: If ‘deriveSSB-IndexFromCell’ or ‘deriveSSB-IndexFromCellInter-r17’ is enabled, UE can drive SSB index according to serving cell timing, otherwise, additional time for reading SSB index is needed.
Proposal 4: For intra-frequency L1 measurement, the searcher assumption used for L3 measurement is reused, e.g. 1 searcher for L1 measurement on PCell or PSCell and 1 searcher is shared by the L1 measurement on other serving Cells. 
Proposal 5: If the number of cells NW configured/activated to perform L1 measurement exceeds UE capability, the selection of cells for the L1 measurement is up to UE implementation. 
Proposal 6: For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement.
Proposal 7: RAN4 to consider the scaling factor of neighbour cell number when defining intra-frequency L1 measurement delay requirement.
Proposal 8: For UE incapable of RTD>CP but the actual RTD between serving cell and neighbour cell is larger than CP, RAN4 not to define requirement for LTM L1-RSRP measurement on neighbour cell, it is up to UE implementation whether the UE perform L1-RSRP measurement on neighbour cell or not.
Proposal 9: For UE incapable of RTD>CP, when the actual RTD of serving cell and neighbour cell is larger than CP, no requirement is defined.
Proposal 10: RAN4 to define the requirement for intra-frequency L1-RSRP measurement with type 2 concurrent MG in Rel-18.
Proposal 11: In FR1, if L1 inter-frequency measurement occasion and L3 inter-frequency measurement occasion on the same frequency layer are within the same MG occasion, L1 inter-frequency measurement and L3 inter-frequency measurement are considered as one frequency layer. Otherwise, when L1 inter-frequency measurement and L3 inter-frequency measurement on the different frequency layer are measured at the same MG occasion, L1 inter-frequency measurement and L3 inter-frequency measurement are considered as two frequency layer.
Proposal 12: In FR2, L1 inter-frequency measurement and L3 inter-frequency measurement are considered as independent frequency layer when calculating CSSF within gap.

	R4-2311873
	CMCC
	Observation 1: for UE capable of RTD>CP, when RTD of serving cell and neighbour cell is within CP, the legacy measurement periods specified in R17 for non-serving cell can be used as baseline for FR1
Observation 2: For UE capable of RTD>CP, when RTD of serving cell and neighbour cell is larger than CP, the legacy measurement periods specified in R17 for non-serving cell can be used as baseline for FR1. 

Proposal 1: for L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met:
· The UE has performed L3 measurement on the target cell 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.
Proposal 2: if deriveSSB-IndexFromCell and/or deriveSSB-IndexFromCellInter-r17 is enabled, UE can derive SSB index of neighbour cell according to serving cell timing, no additional time is needed.
Proposal 3: If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not enabled, but UE performed L3 measurement with SSB index reading on the candidate cell, no additional time is needed 
Proposal 4: If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not enabled, and UE performed L3 measurement without SSB index reading on the candidate cell, additional time for time index detection is needed. 
Proposal 5: For UE capable of RTD>CP, the legacy measurement periods specified in R17 for non-serving cell can be used as baseline for FR1.
Proposal 6: For UE capable of RTD>CP, when RTD of serving cell and neighbour cell is within CP, the legacy scheduling restriction defined for non-serving cell in R17 can also be applied. In detail, UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols corresponding to the SSB indexes configured for L1-RSRP measurement.
Proposal 7: For UE capable of RTD>CP, when RTD of serving cell and neighbour cell is larger than CP, if deriveSSB-IndexFromCell is enabled, the scheduling restriction is defined as that UE is not not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on SSB symbols configured for L1-RSRP measurement, and on 1 data symbol before and after the SSB symbols for L1-RSRP measurement.   
Proposal 8: it is proposed to define requirement for inter-frequency L1-RSRP measurement with type 2 MG.
Proposal 9: inter-frequency L1-RSRP measurement with MG, the number of samples is [2] if higher layer parameter timeRestrictionForChannelMeasurement is configured, and [4] otherwise.   
Proposal 10: 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.

	R4-2312224
	ZTE Corporation
	Proposal 1: UE is not required to perform L1 measurements on unknown cell.
Proposal 2. 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
Proposal 3: The L1-RSRP measurement requirements for the case that target SSB is not within active BWP can be hold on after the conclusion of BWP without restrictions.
Proposal 4. When number of LTM candidate cells configured exceeds the UE capability of number of cells UE can down selection of cells for LTM measurement is based on indication from the NW.
Proposal 5 . Propose to use legacy value of L3 measurement for L1/L2 mobility if we introduce optional UE support to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report.

	R4-2312422
	Huawei, HiSilicon
	Proposal 1: RAN4 to define L1 measurement requirements for known cell case only.
Proposal 2: The conclusion on FG 6-1a can be reused for intra-frequency L1-RSRP measurement where SSB from neighbor cell is not within active BWP. 
Proposal 3: In FR2, both cases that SSB periodicity of intra-frequency neighbour cell is the same as SMTC and is different as SMTC is supposed to be considered.
Proposal 4: FR1 intra-frequency L1-RSRP measurement period for LTM is defined as:
- if only single intra-frequency layer is considered, the legacy measurement period specified for R17 non-serving cell can be reused.
- if multiple intra-frequency layers are considered, additional scaling factor (i.e., number of CC) is to be scaled on top of the legacy measurement period specified for R17 non-serving cell.
Proposal 5: For FR2 intra-frequency L1-RSRP measurement period on neighbour cell:
- 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.
- if L1-RSRP measurement on multiple intra-frequency layers are considered, additional scaling factor of number of CC is to be scaled on top of single intra-frequency layer requirements.
Proposal 6: For UE incapable of RTD>CP, 
- 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.
Proposal 7: For UE capable of RTD>CP,
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.
Proposal 8: For UE capable of RTD>CP,
· 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.
Proposal 9: In FR1, for inter-frequency L1-RSRP with type 1 gap, CSSFwithingap is supposed to be updated. If L1-RSRP MO and L3 RSRP MO are configured on the same frequency,
· -within one gap occasion, if SSB configured for L1-RSRP measurement is overlapped with SMTC for L3-RSRP measurement, L1-RSRP MO and L3-RSRP MO are regarded as one candidate to be measured in a gap.
· within one gap occasion, if L1 measurement MO exists and no L3 MO on the same frequency, the L1-RSRP MO is regarded as one independent candidate to be measured in a gap.
Proposal 10: 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.
Proposal 11: measurement requirements of inter-frequency L1-RSRP measurement without gap can follow L1-RSRP measurement on multiple intra-frequency layers (refer to proposal 4 and proposal 5).
Proposal 12: Reuse legacy value SNR=-3dB in intra-frequency L1-RSRP measurement accuracy.
Proposal 13: The number of intra-frequency L1 measurement layers is 0, 1, 2, 3.

	R4-2312534
	China Telecom
	Proposal 1: UE is not required to perform L1 measurements on [undetected or undetectable or unknown] cell.
Proposal 2:
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has sent a valid L3 measurement report during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown.
Proposal 3: 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.
Proposal 4: For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement.
Proposal 5: 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.
Proposal 6: In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.
Proposal 7: Reuse legacy value SNR= -3dB.

	R4-2312660
	OPPO
	Proposal 1: RAN4 can define L1 measurement requirements for known cell case only. The known cell condition for L1-RSRP measurement can follow the same logic as that for L3 measurement.
· 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.
Proposal 2: If deriveSSB-IndexFromCellInter-r17 or deriveSSB-IndexFromCellInter is enabled
· UE can derive SSB index according to serving cell timing, and skip the DL synchronization for obtaining frame/slot/symbol level synchronization and SFN level synchronization.
Proposal 3: If deriveSSB-IndexFromCellInter-r17 or deriveSSB-IndexFromCellInter is not enabled, 
· 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.
Proposal 4: For UE support to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report, RAN4 define the number of frequency layer to measure neighbour cell follows the same requirements as L3 measurements.
For UE which does not support to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report, RAN4 do not introduce any requirements for the case RTD > CP in Rel-18. For the case RTD no larger than CP, RAN4 not to limit the number of frequency layer for existing L1 measurements.
Proposal 5: Regarding how to handle the case that the number of cells NW configured to measure exceeds the configuration to exceed UE capability, it is up to UE implementation, and no specific RRM requirements are defined for this case.
Proposal 6: RAN4 not to define L1-RSRP measurement requirements for the case that SSB periodicity of FR2 intra-frequency neighbour cell and serving cell equals to SMTC periodicity in R18 LTM.
Proposal 7: Not to support type 2 MG in Rel-18 LTM.
Proposal 8: Whether inter-frequency L1-RSRP measurement and L3 measurement can share Type 1 MG is up to UE capability.

	R4-2313299
	vivo
	Proposal 1  If the SSB for L1 measurement in LTM is an intra-frequency L1 measurement on PCC or active SCC, and the SSB is not within active BWP, the RRM requirements for this SSB-based L1 measurement can be left to future release, so as to avoid parallel discussion with BWP without restriction WI.
Observation 1  In inter-band CA scenario, cell switch between PCC and SCC is possible, and the target cell in the cell switch command can be a neighbour cell on an intra-frequency layer of an SCell.
Proposal 2  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.
Proposal 3  Before L1 measurement is performed on an indicated cell and an indicated SSB, UE should firstly perform SSB detection, SSB based rough beam measurement and SSB index acquisition, if needed, on the indicated cell or the indicated SSB. For these UE behaviour, RRM requirements defined for L3 measurements are re-used.
Proposal 4  If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not configured for the SSB frequency layer, SSB index reading needs to be performed no matter whether SSB index reporting is configured in L3 MO or not.
Proposal 4  If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not configured for the SSB frequency layer, SSB index reading needs to be performed no matter whether SSB index reporting is configured in L3 MO or not.
Proposal 5  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.
Proposal 6  In L1-RSRP measurement for neighbour cell, 
· The 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 of TS 38.133.
· Otherwise, it is unknown
· UE is not required to perform L1 measurements on unknown cell.
Proposal 7  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.
Proposal 8  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.
Proposal 9  For intra-frequency LTM L1 measurement on an FR2 SSB layer, sharing between L3 and L1 measurement due to the UE Rx beam assumption follows the existing rule, i.e. by defining sharing factors and measurement/scheduling restrictions.
Proposal 10  For inter-frequency L1 measurement within type 1 measurement gap, UE starts to performs L1 measurement at the time UE finishes the L3 measurement on this frequency layer. The CSSF defined for L3 measurements is re-used for inter-frequency L1 measurement within gaps, no matter whether UE supports optional capability or not. For baseline UE, in FR2, additional L1 measurement time to the target cell is allowed.
Observation 2  UE may not efficiently perform down-selection among the detected cells to perform L1 measurement on, if no NW signaling is provided, especially for dense deployment scenario.
Proposal 11  In the LS to RAN1, enclose the following agreement achieved in RAN4 #107 and ask RAN1 to support mechanisms where gNBs may help to perform down-selection from detected cells to the cells that L1 measurement is to be performed on:
· For baseline ‘UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report’: UE shall support L1 measurements for at least [2 or 3] neighboring cells. 
Observation 3  For LTM L1 measurement on candidate cell, it is not always ensured that UE has the needed physical resource, e.g. measurement gap or searcher, to ensure that the L1 measurement is performed on the latest measurement occasion available at UE side.
Proposal 12  In the LS to RAN1, enclose the agreement achieved in RAN4 #108 about L1 measurement delay for neighbour cell, especially the inter-frequency case, if any, so that RAN1 can further discuss whether to deal with the case ‘timeRestrictionForChannelMeasurements is configured’ in LTM L1 measurement to neighbour cell. 
Proposal 13  RAN4 to consider classification of L1 measurements into L1 measurements for beam management and L1 measurement for mobility. 
· For L1 measurement for beam managements, RAN4 will NOT specify RRM requirements for the following cases
· RTD between cells is larger than CP
· Rx SNR (i.e. the side condition) is below -3dB
· For L1 measurement for mobility, as an optional UE capability where L3 measurement results are reported in L1, RAN4 will specify RRM requirements for the following cases
· RTD between cells is larger than CP
· Rx SNR (i.e. the side condition) is below -3dB but above -6dB

	R4-2313457
	Nokia, Nokia Shanghai Bell
	Proposal 1: UE capability is introduced to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report
Observation 1: No new RAN1 mapping needs to be introduced in order to support L3 measurements in L1 measurement report.
Proposal 2: L3 measurements can be reported in L1 measurement report when L1 measurement configuration SSBRI mapping matches with the L3 measurement configuration.
Proposal 3: L3 measurements are reported in L1 measurement format and the L1 measurement configuration resource id (e.g., SBRI) is used as in legacy
Observation 2: Table 10.1.6.1-1 SS-RSRP and CSI-RSRP measurement report mapping supports L3 measurement reporting in L1 measurement format.
Proposal 4: Measurement report mapping: No changes to Table 10.1.6.1-1 are needed due to support L3 measurements in L1 measurement report.
Proposal 5: L3 measurements can be reported in L1 measurement report without changes to the reported value.
Proposal 6: UEs capable of reporting L3 measurements in L1 report, number of frequency layers to measure for neighboring cell follows the same requirements as L3 measurements.
Proposal 7: L3 and L1 measurements are not included in the same report, at least in rel-18
Proposal 8: When L3 measurements are reported in L1 measurement report, TCI state activation is based on the reported L3 measurements.
Proposal 9: Principles of the solution for “Whether to use final L3 measurement results for L1 measurement report”
-	UE capability is introduced to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report
-	L3 measurements can be reported in L1 measurement report when L1 measurement configuration SSBRI mapping matches with the L3 measurement
-	Measurement report mapping: No changes to Table 10.1.6.1-1 are needed due to support L3 measurements in L1 measurement report.
-	UEs capable of reporting L3 measurements in L1 report, number of frequency layers to measure for neighboring cell follows the same requirements as L3 measurements.
-	L3 measurement requirements are followed, where applicable, for L3 measurements in L1 measurement report
-	L3 and L1 measurements are not included in the same report, at least in rel-18
-	TCI state activation is based on the reported L3 measurements in L1 measurement report
Proposal 10: FFS if the number of neighbouring cells and frequency layers to measure depends on UE support RTD > CP.
Proposal 11: UE shall support measurements for at least 3 neighboring cells. This applies for both, intra- and inter-frequency scenarios for FR2.
Observation 3: RTD conditions are unknown for the network without reporting mechanism
Proposal 12: RAN4 to define requirements for both RTD > CP and RTD <= CP.
Proposal 13: Both, UE-based and network-based down selection is supported in rel-18
Proposal 14: Maximum number of cells configured for L1-measurements can be higher than the maximum number UE is capable of measuring
Proposal 15: When number of LTM candidate cells configured exceeds the UE capability of number of cells UE can measure, down selection of cells for LTM measurement is based on explicit or implicit indication from the NW.
Proposal 16: UE may autonomously select SSBs for LTM L1-RSRP measurements among preconfigured cells
Proposal 17: Requirements are defined for both network based, and UE based down selection
Proposal 18: Like in legacy, UE can derive SSB index according to serving cell timing if deriveSSB-IndexFromCell is enabled.
Proposal 19: For LTM, If UE performs L3 measurement without SSB index reading on the candidate target cell, additional time for reading SSB index is needed before the cell switch.
Proposal 20: If UE has performed L3 measurement and SSB index reading, no additional time is needed.
Proposal 21: In FR1, UE can measure L1 measurement in L3’s measurement gap, and vice versa.
Proposal 22: RAN4 need to study further FR2 scenario. Therefore, RAN4 to finalise intra-frequency measurements before inter-frequency measurements in rel-18.
Proposal 23: RAN4 is to discuss how to ensure L1 and L3 being measured efficiently in FR2
Proposal 24: If RAN4 prefers to work on FR2 inter-frequency measurements. RAN4 to only specify the requirements for the case without measurement gaps or without interruptions in rel-18.

	R4-2313697
	Ericsson
	Proposal 1:  If UE has not performed L3 measurement on the target cell during the last [5] seconds, UE may perform L3 measurements before performing L1 measurements
Proposal 2:  RAN4 to consider defining requirements for unknown cell.

Proposal 3:  RAN4 to agree that sharing factor P between L3 for mobility and LTM for L1-RSRP is 1
Proposal 4:  RAN4 to agree that how UE uses or derives L1 RSRP from L3 RSRP is up to UE implementation. 
Proposal 5:  For optional feature of using L3 for deriving L1-RSRP, RAN4 to discuss accuracy requirement during performance part.  
Proposal 6:  When number of LTM candidate cells configured exceeds the UE capability of number of cells UE can measure, down selection of cells for LTM measurement is based on explicit or implicit indication from the NW.

Proposal 7:  RAN4 to agree on the principles of table 1 for the optional UE capability for the intra-frequency LTM l1-RSRP measurement requirement. 
Proposal 8:  RAN4 to agree on the principles of table 1 for the optional UE capability for the intra-frequency LTM l1-RSRP measurement requirement. 
Proposal 9:  RAN4 to consider same side condition of L3 measurement as baseline. 

Proposal 10:  When determining whether a MG occasion can be used for measurement, refer to SSB instead of SMTC.

Proposal 11:  For inter-frequency L1-RSRP measurement with Type 1 MG for optional UE feature, agree on following principles
a. FR1: L1-RSRP and L3 measurement of the same frequency layer when overlapping can be counted as same frequency layer when calculating CSSF.
b. FR2: Treat L1 inter-frequency measurement with Type-1 MG on each cell of each layer as same (on top of its L3) inter-frequency layer in FR2.
Proposal 12:  For inter-frequency L1-RSRP measurement with Type 1 MG for basic UE feature, agree on following principles
· FR1: L1-RSRP and L3 measurement of the same frequency layer when overlapping can be counted as same frequency layer when calculating CSSF
· FR2: Treat L1 inter-frequency measurement with Type-1 MG on each cell of each layer as an additional (on top of its L3) inter-frequency layer in FR2. (I.e., CSSF+1).
Proposal 13:  RAN4 to define inter-frequency L1-RSRP measurement accuracy requirements on non-serving cell


	R4-2313765
	Qualcomm Incorporated
	Proposal 1: SSB-based LTM L1-RSRP measurement periods for FR1 and FR2 are defined as below:
· For a UE capable of simultaneous measurements on asynchronous cells in the same frequency layer, the FR1 LTM L1-RSRP measurement period is extended as below:
· ‘the existing L1-RSRP measurement period (Table 9.5.4.1-1)’ x ‘the number of L1 measurement frequency layers (including non-LTM L1-RSRP measurement frequency layers) having SSBs colliding in the time domain’
· For a UE incapable of simultaneous measurements on asynchronous cells in the same frequency layer, the FR1 LTM L1-RSRP measurement period is extended as below:
· ‘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’
· The FR2 LTM L1-RSRP measurement period is extended as below:
· ‘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’
· The L1-RSRP measurement frequency layers and cells above do not include those excluded by the scaling factor P in the existing requirements, e.g. SSBs inside MG and SMTC (for FR2).
Proposal 2: For LTM L1 measurement SSB occasions always colliding with MG, 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.
Proposal 3: In FR2, 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.
Proposal 4: RAN4 to extend scheduling restriction window by one OFDM symbol before and after those OFDM symbols corresponding to the configured LTM L1-RSRP measurement SSB IDs in FR2.

	
	
	

	R4-2313764
	Qualcomm Incorporated
	Proposal 1: When the number of LTM L1 measurement cells/resources is larger than the UE capability on LTM L1 measurement report or the number of resources to be reported in the configured measurement report set, the selection of measurement non-serving cells/reference resources to be reported is up to UE choice. And RRM requirement does not force UE to continue to measure non-serving cells/reference resources left out from the choice.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Applicability rule for L1-RSRP measurement
(Online) Issue 2-1-1: Whether L1 measurement layer is configured on the same frequency as one of current L3 MO
· Proposals
· Option 1 (vivo):
· [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
· Recommended WF
· Need more discussion

(Online) Issue 2-1-2: Whether to consider L1 measurements on unknown cell
Background：WF in RAN4#107
	[bookmark: _Hlk135980725]< Way Forward>: 
· For the baseline “UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report”:
· UE is not required to perform L1 measurements on [undetected or undetectable or unknown] cell.



· Proposals
· Option 1 (Apple, MTK, xiaomi, ZTE, Huawei, OPPO, vivo): UE is not required to perform L1 measurements on unknown cell.
· Option 2 (CATT): UE is not required to perform L1 measurements on undetected cell.
· Option 3 (CTC): UE is not required to perform L1 measurements on [undetected or undetectable or unknown] cell.
· Option 4 (Ericsson): RAN4 to consider defining requirements for unknown cell.
· If UE has not performed L3 measurement on the target cell during the last [5] seconds, UE may perform L3 measurements before performing L1 measurements
· Recommended WF
· Recommend agree on
· UE is not required to perform L1 measurements on unknown cell.
[bookmark: _Hlk127802379](Online) Issue 2-1-3: known cell condition for L1-RSRP measurement.
· Proposals
· Option 1 (MTK, CATT, xiaomi, CMCC, ZTE, OPPO, vivo):
·  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.
· Recommended WF
· Recommend agree on Option 1.

[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?
· Proposals
· Option 1 (Apple, MTK, CATT, xiaomi, CMCC, OPPO, Nokia):
· If if deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter is enabled, UE can derive SSB index according to serving cell timing, 
· Otherwise,
· 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.
· Option 2 (vivo):
· If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not configured for the SSB frequency layer, SSB index reading needs to be performed no matter whether SSB index reporting is configured in L3 MO or not.
· Option 3 (MTK): 
· deriveSSB-IndexFromCell is always enabled for intra-frequency on which L1-RSRP measurement of neighbor cell is configured.
· Further discuss whether deriveSSB-IndexFromCellInter-r17 can be always enabled for Inter-frequency in R18 LTM.
· Recommended WF
· Recommend agree on
· 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.

Sub-topic 2-2 Whether to use L3 measurement results in L1 measurement report
(Online) Issue 2-2-1: Whether to use final L3 measurement results for L1 measurement report
Background: RAN4#107 agreement
	Issue 2-2-1: Whether to use final L3 measurement results for L1 measurement report
<Agreement>
· Baseline: UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report
· UE shall support L1 measurements for at least [2 or 3] neighboring cells
· Introduce optional UE support to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report
· Note 1: No impact on RAN1/2 design is expected
· Note 2: the principles of the solution need to be agreed in RAN4 #108 meetings and the mechanism can be removed if no consensus reached on solution.



· Proposals
· Option 1 (MTK, Apple): Not use final L3 measurement results for L1 measurement report, including intra-frequency and inter-frequency.
· Reusing final L3 measurement results for L1 report will have impact on RAN2 and RAN1.
· Option 2 (Nokia): Principles of the solution for “Whether to use final L3 measurement results for L1 measurement report”: 
· UE capability is introduced to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report
· L3 measurements can be reported in L1 measurement report when L1 measurement configuration SSBRI mapping matches with the L3 measurement
· Measurement report mapping: No changes to Table 10.1.6.1-1 are needed due to support L3 measurements in L1 measurement report.
· UEs capable of reporting L3 measurements in L1 report, number of frequency layers to measure for neighboring cell follows the same requirements as L3 measurements.
· L3 measurement requirements are followed, where applicable, for L3 measurements in L1 measurement report
· L3 and L1 measurements are not included in the same report, at least in rel-18
· TCI state activation is based on the reported L3 measurements in L1 measurement report
· Option 3 (Ericsson): RAN4 to agree that how UE uses or derives L1 RSRP from L3 RSRP is up to UE implementation.
· Recommended WF
· Recommend follow the guidance in RAN4#107. Further discuss the impact of using final L3 measurement results on RAN1 and RAN2. If there is no consensus, conclude not to support using final L3 measurement results.

Sub-topic 2-3 Measurement capability
Issue 2-3-1: Intra-frequency layers to measure
· Proposals
· Proposal 1 (Apple, MTK): For L1-RSRP measurement on neighbour cell, UE measures only one intra-frequency layer on each FR2 band in CA scenario.
· Proposal 2 (Huawei): The number of intra-frequency L1 measurement layers is 0, 1, 2, 3.
· Proposal 3 (Apple, MTK): Focus on the case that UE is required to measure on a single intra-frequency layer (for neighbor cell).
· Recommended WF
· Recommend agree on Proposal 1 and prioritize the discussion on a single layer (for neighbor cell) for intra-frequency L1 measurement.

(Online) 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
Background:
	Conclusion (RAN1#113)
· For the beam selection for SSB based L1-RSRP measurement report, except SpCell is configured to be included, 
· the selection of cells for the L1 measurement report is up to UE implementation.
the selection of beams per cell for the L1 measurement report is the same as legacy behaviour.



· Proposals
· Option 1 (Apple, MTK, xiaomi, OPPO, QC): It is up to UE implementation on how to choose cells/SSB to measure if the number of cells/SSB NW configured/activated to measure exceeds UE capability.
· Option 2 (CATT): It is possible for UE to autonomously down select cells and/or SSBs for L1 measurements. 
· The down selection criteria can be defined based on NW indication or event configuration.
· It would be better to discuss the event conditions that trigger the downward selection of cells and/or SSBs in RAN2.
· Option 3 (CATT): No RRM requirements are defined if the number of cells configured/activated to perform L1 measurement exceeds UE capability.
· Option 4 (ZTE, vivo, Ericsson, Nokia): When number of LTM candidate cells configured exceeds the UE capability of number of cells UE can measure, down selection of cells for LTM measurement is based on explicit or implicit indication from the NW
· Option 5 (Nokia): 
· Both UE-based and network-based down selection is supported in rel-18
· Recommended WF
· Recommend agree on
· 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, follow the agreed selection rules in RAN1/2.
Sub-topic 2-4 Intra-frequency L1-RSRP Measurement delay
Scenario and basic assumption
(Online) Issue 2-4-1-1: Whether to specify requirements for SSB for intra-frequency L1 measurement not covered by serving cell active BWP
Background: WF in RAN4#107
	[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
< Way Forward>: 
· For the baseline “UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report”:
· Decide whether to support the case that target SSB is not within active BWP for intra-frequency L1 measurement in R18 LTM in RAN4#108 meeting.



· Proposals
· [bookmark: _Hlk135222590]Option 1 (MTK, ZTE, CTC, vivo): Not consider the case that target SSB is not within active BWP for intra-frequency L1 measurement in R18 LTM.
· Option 2 (Apple): It is feasible to support gap based intra-frequency L1 measurement if target SSB is not within active BWP in R18 LTM.
· Option 3 (Huawei): The conclusion on FG 6-1a can be reused for intra-frequency L1-RSRP measurement where SSB from neighbour cell is not within active BWP. Open whether to define related requirements in this release.
· Recommended WF
· Recommend agree on Option 1:
· Not consider the case that target SSB is not within active BWP for intra-frequency L1 measurement in R18 LTM.
(Online) Issue 2-4-1-2: whether to support the case that SSB periodicity of FR2 intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM.
Background: In RAN4#107, a CR (R4-2310139) was agreed to support this case in R17 ICBM.
· Proposals
· 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
· Recommended WF
· Recommend agree on
· Support the case that SSB periodicity of FR2 intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM
· FFS: how to share between L3 measurement and L1 measurement.

Issue 2-4-1-3: whether to consider L1-RSRP measurement on deactivated SCell
· Proposals
· 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.
· Recommended WF
· Need more discussion.
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
· Proposals
· Proposal 1 (xiaomi, CTC): For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement.
· Recommended WF
· Recommend agree on proposal 1.

(Online) Issue 2-4-2-2: Measurement period for UE incapable of RTD>CP or UE incapable of measuring multiple cells on the same OFDM symbol when actual RTD>CP
· Proposals
· 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
· Recommended WF
· Recommend make a down-selection on the two options at first.

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
· Proposals
· Option 1 (MTK, QC): 
· Scheduling and measurement restriction should be extended by one more symbol before and after SSB symbols.
· Option 2 (Huawei)
· when the actual RTD of serving cell and neighbour cell is no larger than CP the legacy 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.
· Recommended WF
· Pending on issue 2-4-2-2.
UE capable of RTD>CP
(Online) 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
· Proposals
· Option 1 (CMCC, Apple, MTK, Huawei, QC): 
· For UE capable of RTD>CP, If UE only performs L1-RSRP measure on a single intra-frequency, the legacy requirements specified in R17 for FR1 non-serving cell are also applicable.
· Option 2 (Ericsson)
· Different cells may have different timing or RTD and UE measures different cells which are in one RTD group at once.
· Recommended WF
· Recommend agree on Option 1.
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
· Proposals
· 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
· Recommended WF
· Need more discussion.

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
· Proposals
· 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.
· Option 3 (xiaomi): For intra-frequency L1 measurement, the searcher assumption used for L3 measurement is reused, e.g. 1 searcher for L1 measurement on PCell or PSCell and 1 searcher is shared by the L1 measurement on other serving Cells.
· Recommended WF
· Pend on issue 2-3-1.

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.
· Proposals
· Option 1 (Apple, MTK, Huawei, QC):
· 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.
· Option 1a (MTK): deriveSSB_IndexFromCell should be always enabled
· Option 2 (CMCC):
· For UE capable of RTD>CP, when RTD of serving cell and neighbour cell is within CP, the legacy scheduling restriction defined for non-serving cell in R17 can also be applied. In detail, UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols corresponding to the SSB indexes configured for L1-RSRP measurement.
· For UE capable of RTD>CP, when RTD of serving cell and neighbour cell is larger than CP, if deriveSSB-IndexFromCell is enabled, the scheduling restriction is defined as that UE is not not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on SSB symbols configured for L1-RSRP measurement, and on 1 data symbol before and after the SSB symbols for L1-RSRP measurement
· Recommended WF
· Recommend agree on Option 1.
Sub-topic 2-5 Inter-frequency L1-RSRP measurement delay
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 going to Option 2.
· Proposals
· Option 1 (Apple, xiaomi, CMCC): Yes
· Option 2 (MTK): If time permits, support type 2 MG for inter-frequency L1-RSRP measurement in R18 LTM
· Option 3 (OPPO): No
· Recommended WF
· Recommend agree on:
· If time permits, support type 2 MG for inter-frequency L1-RSRP measurement in R18 LTM
Issue 2-5-1-2: Others
There were some tough discussions on whether to support inter-frequency L1-RSRP measurement and which type(s) to support in RAN4 and even in RAN plenary. Moderator suggests following the agreements reached and no more discussion on proposal 1 in this meeting. During the meetings, moderator will leave more online time for intra-frequency.
· Proposals
· Proposal 1 (Nokia): 
· RAN4 need to study further FR2 scenario. Therefore, RAN4 to finalise intra-frequency measurements before inter-frequency measurements in rel-18.
· If RAN4 prefers to work on FR2 inter-frequency measurements. RAN4 to only specify the requirements for the case without measurement gaps or without interruptions in rel-18.
· Recommended WF
· No more discussion.

L1 inter-frequency with Type 1 MG
Issue 2-5-2-1: Using SSB period or SMTC when defining the requirements
· Proposals
· Option 1 (MTK, Ericsson): Using SSB instead of SMTC when defining the requirements for L1-RSRP measurement requirements.
· Recommended WF
· Recommend agree on Option 1
· Using SSB instead of SMTC when defining the requirements for L1-RSRP measurement requirements.
(Online) Issue 2-5-2-2: The principles in defining inter-frequency L1-RSRP measurement period with MG in FR1
· Proposals
· Option 1 (Apple, MTK, xiaomi, Huawei, Ericsson, vivo): Existing CSSF design can be reused as a baseline
· Option 1a (MTK, xiaomi, Huawei): 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. 
· Otherwise, L1 inter-frequency measurement on a frequency layer is considered as an independent frequency layer when calculating CSSF.
· Option 1b (Ericsson):
· In FR1, L1-RSRP and L3 measurement of the same frequency layer when overlapping can be counted as same frequency layer when calculating CSSF
· Option 1c (vivo): The CSSF defined for L3 measurements is re-used for inter-frequency L1 measurement within gaps, no matter whether UE supports optional capability or not.
· Recommended WF
· Recommend agree on Option 1a.

Issue 2-5-2-3: Number of SSB periods needed in inter-frequency L1-RSRP measurement period with Type 1 MG 
· 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
· Recommended WF
· Need more discussion.

Issue 2-5-2-4: inter-frequency L1-RSRP measurement period with MG in FR1
· Proposals
· Option 1 (MTK): 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, 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.
M = [2] or [4]
CSSFinter can use the value for L3 measurement as a baseline. The value should be updated as RAN1 concluded to use SSB period for inter-frequency L1 measurement.



· Recommended WF
· Recommend agree on the table in Option 1 as a baseline and further discuss “M” and “CSSFinter”.

Issue 2-5-2-5: The principles in defining inter-frequency L1-RSRP measurement period with MG in FR2
· Proposals
· 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
· Recommended WF
· Need more discussion.

Issue 2-5-2-6: inter-frequency L1-RSRP measurement period with MG in FR2
· Proposals
· Option 1 (MTK): 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, 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.
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.


· Recommended WF
· Recommend agree on the table in Option 1 as a baseline and further discuss “M” and “CSSFinter”.
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
· Proposals
· 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
· Recommended WF
· Need more discussion.
Issue 2-5-3-2: Number of SSB periods needed in inter-frequency L1-RSRP measurement period without gap 
· Proposals
· 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. 
· Recommended WF
· Need more discussion.

Sub-topic 2-6 L1-RSRP measurement accuracy
Issue 2-6-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
· Proposals
· Option 1 (MTK, Huawei, CTC): Reuse legacy value SNR= -3dB
· Option 2 (Ericsson, Nokia): SNR = -6dB (same as L3 measurement) 
· Option 3 (vivo): For existing L1 measurements, the side condition for measurement accuracy requirements is -3dB. For new optional type of L1 measurements, the side condition for measurement accuracy requirements is a value below -3dB but above -6dB.
· Recommended WF
· Need more discussion.

Issue 2-6-2: 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 (Ericsson): RAN4 to define inter-frequency L1-RSRP measurement accuracy requirements on non-serving cell
· Recommended WF
· No more discussion.
Sub-topic 2-7 Others
Issue 2-7-1: Number of neighboring cells to measure
· Proposals
· 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.
· Recommended WF
· Need more discussion.

Topic #3: LTM – Cell switch delay requirements (AI 8.24.2.3)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311374
	Apple
	Proposal 1: RF retuning time needs to be considered in LTM to an inter-frequency neighbor cell.
Proposal 2: legacy RF retuning time, i.e., 0.5ms in FR1 and 0.25ms in FR2, can be reused.
Proposal 3: assuming TCI activation is received before or together with cell switch command, RAN4 does not need to additionally add beam application time explicitly in the cell switch delay.

	R4-2311655
	CATT
	[bookmark: OLE_LINK71][bookmark: OLE_LINK72]Proposal 1: Considering the alignment of the Tx beam on the UE side and the Rx beam on the BS side, it is suggested that different scenarios need to be configured with different BAT values.
Proposal 2: The specific values of BAT for Rel-18 LTM will be defined in RAN1. RAN4 will further discuss the impact of enhancement of BAT compared with the legacy application time of MAC-CE on the LTM mobility latency model.
Observation 1：UL and DL synchronization will not affect the determination of BAT, as UL and DL synchronization has already been completed during beam indication.
Proposal 3: 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.
Proposal 4: RAN4 to consider the enhancement of BAT will have an impact on which time components in the mobility latency model.
· Option 1: Tprocessing, 2/T LTM_ Processing 
· Option 2: Additional TCI state switch time.
· Other options are not excluded.

	R4-2311874
	CMCC
	Proposal 1: for RACH-based cell switch, no need to include beam application time in the cell switching delay.
Proposal 2: for RACH-less cell switch, with previous agreements that Tdelay = Tcmd + Tprocessing,2 / TLTM-processing + Tsearch + T∆ + Tmargin + Tuncertainity/TIU, the beam application time can be covered, no component of beam application time need to be added to the cell switch delay.

	R4-2312521
	Nokia, Nokia Shanghai Bell
	Observation 1: In LTM, TCI state activation can be done either with a separate MAC CE before the cell switch command or at the cell switch command.
Observation 2: In LTM, TCI state indication is done at the cell switch command, which is a MAC-CE command (not DCI as in legacy).
Observation 3: For DCI-based TCI state indication in Rel-17, beam application time is defined as the time from when the network receives from the UE a HARQ-ACK response to the DCI until the slot where the indicated TCI state is considered applied.
Observation 4: The components of beam application time listed by RAN1 are being discussed as part of the cell switching delay in RAN4, and the cell switch delay may be different depending on at least some of the components.
Proposal 1: Considering the current status of RAN4 discussion about LTM cell switch delay, RAN4 may reply to RAN1 LS about beam application time that the components listed by RAN1 are studied and will be taken into account as part of the cell switch delay in RAN4.

	R4-2313695
	Ericsson
	Proposal 1:  When UE receive the TCI state activation before receiving the cell switch command, beam application time is same as BeamAppTime-r17.
Proposal 2:  When UE receive the TCI state activation along with the cell switch command, beam application time involves:
· Time required to perform fine time tracking in FR1, if the RS measured is before 160ms.
· Time required for performing L1-RSRP measurement and fine time tracking in FR2 on the target RS.  
Proposal 3:  When the to be activated TCI state is in the active TCI state list in the old serving cell, then the beam application time is same as BeamAppTime-r17.
Proposal 4:  When the to be activated TCI state is not in the active TCI state list in the old serving cell then the beam application time is same as proposal 2.  

	R4-2312424
	Huawei, HiSilicon
	Proposal 1: When TCI state activation is received before cell switch command, the beam application time upon reception of cell switch command is
-THARQ +  , if SSB based fine timing is required,
-THARQ +  , if TRS based fine timing is required.
Proposal 2: Only known TCI state switching is to be considered if TCI state index is included in cell switching command.
Proposal 3: When TCI state activation is received together with cell switch command, the beam application time upon reception of cell switch command is
-THARQ +  +Tfirst-SSB + TSSB-proc if SSB based fine timing is required,
-THARQ +  +Tfirst-SSB+ TSSB-proc+Tfirst-TRS if TRS based fine timing is required.

	R4-2311378
	Apple
	Proposal 1: Not define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).
Proposal 2: For RACH-less cell switch, the ending point of cell switch delay is the time when UE performs the first UL transmission on the indicated beam of the target cell.
Proposal 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).
Observation 1: network can trigger TCI state activation and PDCCH ordered PRACH for candidate cell before sending cell switch command. It is likely that UE needs to perform fine T/F tracking even before receiving cell switch command.
Proposal 4: RAN4 shall NOT assume TLTM-processing = 0 when target cell is an active SCell.
Proposal 5: The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms. If TCI state activation was received before cell switch and SSB for T/F fine tracking is available in the last 160ms.
Proposal 6: Texecution_time is necessary.
Proposal 7: The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd.
Proposal 8: in cell switch requirements, 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.

	R4-2311407
	MediaTek Inc.
	Proposal 1: For RACH-less cell switch, cell switch delay for PCell/PSCell ends at UE transmitting the first UL to the target cell.
Proposal 2: Use the following known cell conditions as a baseline 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 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 or 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 or 9.3 for inter-frequency cell.
Otherwise, it is unknown.


Proposal 3: 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 4: TΔ will still be non-zero if 1) UE is not configured to perform pre-T/F tracking by network, or 2) UE is configured to perform pre-T/F tracking by network but UE does not have sufficient time for tracking within latest 160ms.
Observation 1: TΔ may equals to Tfirst-RS. The interruption time of cell switch may be as long as L3 handover.
Proposal 5: 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.
Proposal 6: Texecution for ASN.1 decoding and validity/compliance check of target cell configuration should be added in the cell switch delay requirements.
Proposal 7: Texecution =10ms. 
Proposal 8: In RAN4 discussion, use the term L2 reset instead of L2/L3 reconfiguration or intra-DU to align with RAN2.
Observation 2: 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.
Observation 3: If the target cell is an inter-frequency cell of source SpCell, L1 reconfiguration is necessary.
Observation 4: For intra-frequency cell switch, L1 reconfiguration may be needed depending on NW configuration.
Proposal 9: To avoid defining too many Tprocessing,2/ TLTM-processing values for different scenarios, suggest focusing only on the typical scenarios and classifying the scenarios into limited groups.
Proposal 10: Detailed discussion on the impact of particular parameters on the processing time should be avoided.
Proposal 12: In cell switch delay requirements, Tprocessing,2/ TLTM-processing =20ms for intra-FR cell switch and Tprocessing,2/ TLTM-processing =40ms for inter-FR cell switch when L2 reset is needed. 
Proposal 11: Define separate Tprocessing,2/ TLTM-processing for the following two groups depending on if L2 reset is needed or not 
	
	L2 Reset
	Typical scenario

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

	Group#2
	N
	· intra-DU or Inter-DU, intra-frequency or inter-frequency cell switch without L2 reset:
· including switch to active SCell without L2 reset



Proposal 13: In cell switch delay requirements, Tprocessing,2/ TLTM-processing = 15ms for intra-FR cell switch and Tprocessing,2/ TLTM-processing =35ms for inter-FR cell switch when L2 reset is not needed. 
Proposal 14: In cell switch delay requirements, the baseline is:
· TΔ=1 Tfirst-RS, Tmargin = 2ms
· TΔ and Tmargin can be 0 if UE has obtained SFN of the target cell and tracking period of the target cell is no larger than 160ms.
Proposal 15: Only define cell switch delay requirements for known TCI state case and not define requirements for unknown TCI state case.
Proposal 16: For PCell switch delay, the PL-RS to use should be one of the SSBs UE performs L1-RSRP measurement on.
Proposal 17: 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.
Proposal 18: Beam application time is part of cell switch delay defined in RAN4.
Proposal 19: Beam application time ends at UE finishing L1/L2/L3 processing if fine tracking after cell switch command can be skipped or UE finishing fine tracking on target cell if fine tracking after cell switch command is needed.

	R4-2311653
	CATT
	Proposal 1: RAN4 to discuss whether the legacy application time of MAC-CE has been included in the current mobility latency model defined in 38.300 running CR.
· The legacy application time of MAC-CE has been included in the current mobility latency model, as and BeamAppTime-r17 have been already defined in Rel-17.
Proposal 2: If the legacy application time of MAC-CE has not been included in Tprocessing,2, additional time for beam application will be introduced for LTM cell switching time. Otherwise, RAN4 should consider the impact of enhancement of BAT compared with the legacy application time of MAC-CE on Tprocessing,2 /T LTM_processing. 
Proposal 3: The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· 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.
Proposal 4: 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.
Observation 1: The legacy application time of MAC-CE has been defined in Rel-17, how to consider the relationship between legacy application time of MAC-CE and the current mobility latency model defined in 38.300 running CR should be first determined.
Proposal 5: If SSB based fine synchronization is performed before cell switch, TCI state switch delay is needed, which may include the beam application time (BAT) mentioned in RAN1.
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: 
· For RACH-based cell switch, Tinterruption at least include the time of Tprocessing,2 and TIU.
· For RACH-less cell switch, Tinterruption at least include Tprocessing,2.

	R4-2311858
	Xiaomi
	Proposal 1: RAN4 not to define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).
Proposal 2: For RACH-less cell switch, the ending point of cell switch delay is the time when UE performs the first UL date transmission on the indicated beam of the target cell.
Proposal 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).
Proposal 4: The delay of T/F fine tracking is defined as: TΔ= 1*Tfirst-RS, Tmargin = 2ms, where TΔ and Tmargin can be 0 if the UE performed the SSB based fine time tracking on target cell before receiving cell switch command.
Proposal 5: The LTM execution time (Texecution_time) of target cell is added in the cell switch delay requirement.

	R4-2311871
	CMCC
	Proposal 1: for RACH-less cell switch, the ending point is that UE performs the first UL transmission on the indicated beam of the target cell. 
Proposal 2: for the case that target cell is a current serving cell, Tprocessing/ TLTM-processing is 0. Otherwise, Tprocessing/ TLTM-processing is 20 ms when source and target cell are in the same frequency range, and the value is 40 ms when source and target cell are in different frequency ranges.
Proposal 3: for RACH-based cell switch and RACH-less cell switch, Tsearch = 0 since only known cell case is considered in Rel-18.
Proposal 4: T∆ is time for fine time tracking and acquiring full timing information of the target cell, and T∆ = Trs, Trs specified in HO interruption time (6.1.1.2.2, TS 38.133) can be used as baseline.
Propsal 5: Tmargin is time for SSB post-processing. Tmargin can be up to 2ms.
Proposal 6: T∆ and Tmargin could be zero for following cases:
· DL synchronization for candidate cell(s) is performed before cell switch command, or
· target cell is current SCell
Proposal 7: for RACH-less cell switch, Tuncertainity/TIU is not needed or the value is 0.
Proposal 8: From requirements framework point of view, the components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd. In detail, some of the components can be zero for some conditions. 
Proposal 9: for FR2 cell switch, 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. 

Proposal 10: For FR1 cell switch, further discuss whether following known cell conditions specified for legacy HO requirements can be reused:
· For FR1, a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown (6.1.1.2, TS38.133).

	R4-2311990
	China Telecom
	Proposal 1: For RACH-less cell switch, cell switch delay for PCell/PSCell ends at UE performs the first DL/UL reception/transmission on the indicated beam of the target cell.
Proposal 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.
Proposal 3: Reuse the requirements for L3 HO as baseline, i.e., TΔ=1 Tfirst-RS, Tmargin = 2ms.
· Under the condition that DL synchronization for candidate cell(s) has been performed before cell switch command, TΔ can be 0.
Proposal 4: The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd.
Proposal 5: Agree with the option 1 as known cell conditions. 

	R4-2312225
	ZTE Corporation
	Proposal 1: For RACH-less cell switch, the ending point is that UE performs the first UL transmission on the indicated beam of the target cell. 
Propoasl 2: 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.
Proposal 3: the requirements for L3 HO could be reused as baseline, i.e., TΔ=1 Tfirst-RS, Tmargin = 2ms.
Proposal 4: T∆= 0 for the case that for the case that DL synchronization for candidate cell(s) is performed before cell switch command or target cell is current active SCell.
Proposal 5. The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd  from RAN4 definition.

	R4-2312423
	Huawei, HiSilicon
	Proposal 1: Ending point of RACH-less cell switch delay for PCell/PSCell is UE performs the first UL transmission on the indicated beam of the target cell.
Proposal 2: It is not assumed that entire L1/L2/L3 configuration and parameter loading are performed within T processing,1 before LTM.
Proposal 3: Tprocessing,2 is 20ms for the same FR and 40ms for different FR.
Proposal 4: Tprocessing,2 can be reduced when target Pcell/SCell is current SCell/PCell.
Proposal 5: Tsearch is zero as DL coarse synchronization has been performed before cell switch.
Proposal 6: In FR1, if (L1-RSRP measurement period+ Tcmd+Tprocessing,2) >160ms, one Trs is needed for fine time tracking, otherwise Tdelta =0.
Proposal 7: In FR2, as (L1-RSRP measurement period+ Tcmd+Tprocessing,2) is larger than160ms, one Trs is needed for fine time tracking.
Proposal 8: For RACH-based cell switch, Tiu can be reused. For RACH-less based cell switch, Tiu is zero.

	R4-2312522
	Nokia, Nokia Shanghai Bell
	Proposal 1: RACH-less cell switch delay ending point for PCell/PSCell is when the UE transmits RRC reconfiguration complete to the target cell.
Proposal 2: Some of the RRC processing can be done prior to the cell switch command to reduce the cell switch delay. FFS which parts of the processing are done before and after the cell switch command.
Proposal 3: When the target cell is a current serving cell, TLTM-processing = 0.
Proposal 4: In Rel-18, because RAN4 agreed to define requirements only for a known target cell, the value for Tsearch is always zero. Hence, do not include Tsearch in the LTM cell switch delay equation.
Proposal 5: If TCI state activation is done before the LTM cell switch command, T∆ and Tmargin have value zero.
Proposal 6: If TCI state activation is done at the cell switch command, use legacy values for T∆ and Tmargin as the baseline, considering any necessary alignment in the definition of T∆ (TRS) to correspond with the definition of Tfirst-SSB in the legacy TCI state switching delay requirement.
Proposal 7: If random access can be completed before the cell switch command (RACH-less cell switch), TIU = 0.
Proposal 8: When random access happens after the cell switch command (RACH-based cell switch), legacy definition of TIU can be used as the baseline.
Proposal 9: For TCI state indication (and activation) at the cell switch command, define the requirements for a known target TCI state.
Proposal 10: RAN4 to clarify the expected UE behavior if the target TCI state at LTM cell switch command is unknown.

	R4-2312661
	OPPO
	Proposal 1: In Rel-18 LTM，RAN4 only consider the scenarios role change within the same CG for SpCell change with SCell change.
Proposal 3: 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
· T LTM_processing : UE processing time including MAC/RLC reset (when configured), RF retuning and baseband retuning. TLTM_processing is 20ms for the intra-FR cell switch and 40ms for inter-FR cell switch.
· Cell search time: if the target/candidate cell is assumed to be known or current SCell, Tsearch = 0
· TΔ : fine timing tracking time, TΔ=1 Tfirst-RS,
· Tmargin: SSB or CSI-RS post-processing, Tmargin = 2ms.
· 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：RAN4 to consider known TCI state only and extra TCI state switching delay is not needed.

	R4-2313300
	Vivo
	Proposal 1  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.
Proposal 2  For the baseline requirement, RAN4 assume UE forms the complete configuration and applies it during the execution of cell switch command. 
Proposal 3  Texecution_time for the forming of complete RRC configuration from reference configuration should be added in the cell switch delay requirements. The relation between this term and the TRRC needs more clarification in RAN4.
Proposal 4  At least support TΔ = 0, Tsearch = 0, Tmargin = 0, for the case that DL synchronization for candidate cell(s) is completed before cell switch command.
Proposal 5  Add a new term Tswitch, while the detailed value would equals to beam application time, which will be further specified by RAN1.
Proposal 6  Whether additional time for PL-RS measurement is needed follows the conclusions of R17_feMIMO/ R16_eMIMO maintenance. 
Proposal 7  For RACH-based cell switch, T_interruption at least include the time of T_processing,2 and T_IU.
For RACH-less cell switch, T_interruption at least include T_processing,2

	R4-2313698
	Ericsson
	Proposal 1:  If UE is configured with TCI state activation, UE can perform T/F fine time tracking before the cell switch command and UE do not need extra delay for T/F tracking after receiving cell switch command.
Proposal 2:   RAN4 to define 4 groups of UE processing delays and the delay values for different groups is [0ms, 5ms, 10ms, 20ms/40ms]
Proposal 3:  In which scenarios which delay being applied is FFS.
Proposal 4:  If UE has performed pre-sync to the target cell before receiving cell switch command, cell search is 0. 
Proposal 5:  If a UE has not performed pre-sync on the target cell, legacy cell search delay can be reused. 
Proposal 6:  If UE has performed pre-sync to the target cell before receiving cell switch command, T∆ + Tmargin is 0. 
Proposal 7:  If a UE has not performed pre-sync on the target cell, legacy fine timing delay can be reused.
Proposal 8:  If UE needs to perform RACH after cell switch command, TIU can be same as legacy
Proposal 9:  If UE need not perform RACH after cell switch command, Tuncertainity is delay uncertainty to transmit RRCReconfigurationComplete.    

	R4-2313766
	Qualcomm Incorporated
	Early TCI Activation and LTM Cell Switch Execution
Proposal 1: 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. 

LTM Cell Switch Execution Delay and Interruption Requirements for DL-only vs. DL/UL SCell
Proposal 2: When one of SCells is promoted to PCell upon LTM-based handover, LTM cell switch execution delay and interruption requirements are different depending on whether the SCell is for DL-only or both DL/UL.

RRC Processing Delay during LTM Cell Switch Execution
Proposal 3: RAN4 to not assume UE can always finish a processing of RRC configurations for LTM candidate cells before LTM handover command reception, e.g. the processing and loading the configuration before the LTM cell switch command reception can be limited to only a small portion of measurement related configurations of the LTM cells depending on RAN2 signal design details. And RAN4 to not assume the processing and loading the measurement configuration of the LTM candidate cell before LTM cell switch command reception means the entire downlink configuration of the LTM target cell is processed and loaded.

	R4-2312421
	Huawei, HiSilicon
	Proposal 1: Only known TCI state switching is to be considered if TCI state index is included in cell switching command.



Open issues summary
Sub-topic 3-1 General and Principles
Issue 3-1-1: LTM delay requirements
· Proposals
· Option 1 (Apple, xiaomi): Not define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).
· Recommended WF
· Recommend agree on Option 1.

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)
[bookmark: _Hlk135254445]Issue 3-2-1: Ending point of RACH-less cell switch delay for PCell/PSCell
For information:
	RAN4#106bis-e
Issue 3-2-1: Ending point of RACH-less cell switch delay for PCell/PSCell
< Agreement>:
· Wait for more progress in RAN2



	RAN2#121bis-e Agreement
In RACH-less LTM, the target cell is aware of the UE’s arrival based on reception of the first UL transmission from this UE


 
The first UL transmission is exactly “UE transmits RRC reconfiguration complete to the target cell”. So option 1 nad option 3 align. Moderator suggests following RAN2 agreement and going to Option 1.
· Proposals
· Option 1 (Apple, MTK, xiaomi, CMCC, ZTE, Huawei): UE performs the first UL transmission on the indicated beam of the target cell.
· Option 2 (CTC): For RACH-less cell switch, the ending point of cell switch delay is the time when UE performs the first DL/UL reception/transmission on the target cell.
· Option 3 (Nokia): RACH-less cell switch delay ending point for PCell/PSCell is when the UE transmits RRC reconfiguration complete to the target cell.
· Recommended WF
· Recommend agree on Option 1:
· For RACH-less cell switch, the ending point of cell switch delay is the time when UE performs the first UL transmission to the target cell.

Issue 3-2-2: Procedure of cell switch
· Proposals
· 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.
· 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



Processing time: Tprocessing,2 /T LTM_processing
Issue 3-3-1-1: Processing time when target cell is an active serving cell
· Proposals
· 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. 
· Recommended WF
· Need more discussion.


(Online) Issue 3-3-1-2: Value of Tprocessing,2 /T LTM_processing when the target cell is not a current serving cell
· Proposals
· Option 1 (MTK): 
· Tprocessing,2/ TLTM-processing =20ms for intra-FR cell switch and Tprocessing,2/ TLTM-processing =40ms for inter-FR cell switch when L2 reset is needed.
· Tprocessing,2/ TLTM-processing = 15ms for intra-FR cell switch and Tprocessing,2/ TLTM-processing =35ms for inter-FR cell switch when L2 reset is not needed.
· Option 2 (CMCC):
· Tprocessing/ TLTM-processing is 20 ms when source and target cell are in the same frequency range, and the value is 40 ms when source and target cell are in different frequency ranges.
· Option 3 (Huawei, OPPO): Tprocessing,2 is 20ms for the same FR and 40ms for different FR.
· Option 4 (Ericsson): RAN4 to define 4 groups of UE processing delays and the delay values for different groups is [0ms, 5ms, 10ms, 20ms/40ms]
· In which scenarios which delay being applied is FFS.
· Recommended WF
· Recommend agree on:
· 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.
T/F fine tracking: TΔ and Tmargin
Issue 3-3-2-1: T/F fine tracking: TΔ and Tmargin
It seems RAN4 have good consensus on TΔ and Tmargin can be 0 if certain conditions are satisfied. 
Moderator suggest agreeing on using “TΔ=1 Tfirst-RS, Tmargin = 2ms” as a baseline and further discuss the conditions that TΔ and Tmargin can be 0.
· Proposals
· Option 1 (Apple, MTK, CATT, CMCC, Huawei, Nokia, OPPO, vivo, Ericsson): The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms. FFS: whether TΔ and Tmargin can be 0 under certain conditions.
· Option 1a (Apple): The condition of TΔ = 0 is that SSB based fine synchronization for candidate cell(s) is performed before cell switch command and SSB for T/F fine tracking is available in the last 160ms.
· Option 1b (MTK): 
· TΔ and Tmargin can be 0 if UE has obtained SFN of the target cell and tracking period of the target cell is no larger than 160ms.
· Option 1c (CATT): 
· 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 1d (xiaomi, Nokia, vivo, Ericsson):
· TΔ and Tmargin can be 0 if the UE performed the SSB based fine time tracking on target cell before receiving cell switch command.
· Option 1e (CMCC, CTC, ZTE): 
· TΔ = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command or target cell is current active SCell.
· Option 1f (Huawei)
· In FR1, if (L1-RSRP measurement period+ Tcmd+Tprocessing,2) >160ms, one Trs is needed for fine time tracking, otherwise Tdelta =0.
· In FR2, as (L1-RSRP measurement period+ Tcmd+Tprocessing,2) is larger than160ms, one Trs is needed for fine time tracking.
· Recommended WF
· Recommend agree on
· The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· Further discuss whether TΔ and Tmargin can be 0, if
· Target cell is current active serving Cell, or
· TCI state is activated before cell switch command [and/or] [tracking period or L1-RSRP measurement period+ Tcmd+Tprocessing,2] is within 160ms
Tsearch
Issue 3-3-3-1: Tsearch
For information: RAN4#107 agreement
	[bookmark: _Hlk135410441]Issue 3-3-3-1: Whether to define RACH-based cell switch delay requirements for unknown cell
[bookmark: _Hlk135817234]< Agreement >: 
· Not define RACH-based cell switch delay requirements for unknown cell case, at least in R18.
[bookmark: _Hlk135410427]Issue 3-3-3-2: Whether to define RACH-less cell switch delay requirements for unknown cell
< Agreement>: 
· Not define RACH-less cell switch delay requirements for unknown cell case, at least in R18. 


As RAN4#107 agreed not consider unknown cell case, Tsearch should be 0.
· Proposals
· Option 1 (CMCC, Huawei, Nokia, OPPO): Tsearch =0
· Option 2 (Ericsson): 
· If UE has performed pre-sync to the target cell before receiving cell switch command, cell search is 0. 
· If a UE has not performed pre-sync on the target cell, legacy cell search delay can be reused. 
· Recommended WF
· Recommend agree on
· Tsearch = 0 as unknown cell case is not considered.
TCI state switching time
(Online) 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
Recommend conclude not consider unknown TCI state case here and clarity the expected UE behaviour online.  
· Proposals
· Option 1 (Huawei, MTK, CATT, Nokia, OPPO): No
· Nokia: RAN4 to clarify the expected UE behaviour if the target TCI state at LTM cell switch command is unknown.
· Recommended WF
· Recommend agree on Option 1.
· [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.
[bookmark: _Hlk127883748]Issue 3-3-4-2: TCI state switching time
· Proposals
· 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 equals to beam application time, which will be further specified by RAN1.
· Recommended WF
· Need more discussion.
Extra time for PL-RS measurement
Issue 3-3-5-1: Extra time for PL-RS measurement
· Proposals
· 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.
· Recommended WF
· Need more discussion.
Execution time
[bookmark: _Hlk127889604](Online) Issue 3-3-6-1: Execution time
Background:
	RAN4#106bis-e
Issue 3-3-12: Execution time
<Agreement>
Wait for RAN2 progress.

RAN2#121bis-e Agreement
The UE may perform early decoding and early validity check. FFS whether Early validity check triggers early re-establishment. FFS the possible timing, FFS subset of cells, FFS if need to specify anything or just up to UE impl, FFS if other signalling to notify network is needed. 
Initial agreements, from RAN2 point of view (may be dep on RAN1 progress).



Moderator suggests following RAN2 agreement and the baseline is that UE performs ASN.1 decoding and validity check after cell switch command.
· Proposals
· Option1 (Apple, MTK, xiaomi, [QC]): Texecution_time for ASN.1 decoding and validity/compliance check of target cell configuration should be added in the cell switch delay requirements.
· QC: RAN4 to not assume UE can always finish a processing of RRC configurations for LTM candidate cells before LTM handover command reception, e.g. the processing and loading the configuration before the LTM cell switch command reception can be limited to only a small portion of measurement related configurations of the LTM cells depending on RAN2 signal design details. And RAN4 to not assume the processing and loading the measurement configuration of the LTM candidate cell before LTM cell switch command reception means the entire downlink configuration of the LTM target cell is processed and loaded.
· Option 2 (vivo): 
· For the baseline requirement, RAN4 assume UE forms the complete configuration and applies it during the execution of cell switch command.
· Texecution_time for the forming of complete RRC configuration from reference configuration should be added in the cell switch delay requirements. The relation between this term and the TRRC needs more clarification in RAN4.
· SRecommended WF
· Recommend agree on 
· Texecution_time for ASN.1 decoding and validity/compliance check of target cell configuration should be added in the cell switch delay requirements
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 agreeing on Proposal 3 for RACH-less cell switch.
· Proposals
· Proposal 1 (Huawei, Nokia, Ericsson): For RACH-based cell switch, legacy definition of TIU can be used.
· Proposal 2 (CMCC, Huawei, Nokia): For RACH-less cell switch Tuncertainity/TIU = 0
· Proposal 3 (Ericsson): For RACH-less cell switch, Tuncertainity is delay uncertainty to transmit RRCReconfigurationComplete.
· Recommended WF
· Recommend agree on
· For RACH-based cell switch, legacy definition of Tuncertainity/TIU can be used.
· For RACH-less cell switch, Tuncertainity/TIU is delay uncertainty to transmit RRCReconfigurationComplete.
Tinterruption
Issue 3-3-8-1: Tinterruption
· 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
· Recommended WF
· Need more discussion.
Sub-topic 3-4 Beam application time
For information:
LS R4-2311038/R1-2306259.
	A. Beam application time
RAN1 has made the following agreement in RAN1#113:
Agreement
· For the beam application time for Rel-18 LTM,
· Beam application time is supported, and starts after the last symbol of the PUCCH or PUSCH carrying the HARQ-ACK for the PDSCH which carries MAC-CE containing cell switch command with the beam indication for the target cell(s)
· FFS: reference SCS, i.e. serving cell and/or target cell
· At least the following components are further studied to define the beam application time
· Whether TCI state activation is received before/together with cell switch command
· Legacy values, i.e.  and BeamAppTime-r17
· RF retuning time when inter-frequency switch is performed, which is up to RAN4
· Whether the target cell is one of the current serving cells
· Cell switching time, which is defined by RAN2 and RAN4, may or may not include the potential components of beam application time above. 

RAN1 respectfully asks RAN2 and RAN4 to provide their feedback to complete the RAN1 work on beam switching time for LTM.



(Online) Issue 3-4-1: The motivation of RAN1 LS 
· Proposals
· Option 1 (Apple, CATT, [vivo]):  RAN4 to analysis the impact of beam application time on the requirements to define in RAN4.
· Option 2 (Nokia, [Ericsson], Huawei, MTK): Need RAN4 feedback on the components that should be considered and studied in RAN4 when defining the value of beam application time.
· Recommended WF
· Need more discussion.

(Online) Issue 3-4-2: Detailed beam application time
In moderator’s understanding, the motivation to discuss beam application time is to align NW’s understanding and UE’s status on when UE is ready to receive PDCCH and/or PDSCH on the target beam. 
· Proposals
· Option 1 (Nokia): RAN4 may reply to RAN1 LS about beam application time that the components listed by RAN1 are studied and will be taken into account as part of the cell switch delay in RAN4.
· Option 2 (Ericsson)
· When UE receive the TCI state activation before receiving the cell switch command, beam application time is same as BeamAppTime-r17.
· When UE receive the TCI state activation along with the cell switch command, and the to be activated TCI state is not in the active TCI state list in the old serving cell, beam application time involves:
· Time required to perform fine time tracking in FR1, if the RS measured is before 160ms.
· Time required for performing L1-RSRP measurement and fine time tracking in FR2 on the target RS.
· When the to be activated TCI state is in the active TCI state list in the old serving cell, then the beam application time is same as BeamAppTime-r17.
· Option 3 (Huawei): 
· When UE receive the TCI state activation before receiving the cell switch command
· THARQ +  , if SSB based fine timing is required,
· THARQ +  , if TRS based fine timing is required.
· When UE receive the TCI state activation along with the cell switch command
· THARQ +  +Tfirst-SSB + TSSB-proc if SSB based fine timing is required,
· THARQ +  +Tfirst-SSB+ TSSB-proc+Tfirst-TRS if TRS based fine timing is required.
· Option 4 (MTK): 
· Beam application time is part of cell switch delay defined in RAN4.
· Beam application time ends at UE finishing L1/L2/L3 processing if fine tracking after cell switch command can be skipped or UE finishing fine tracking on target cell if fine tracking after cell switch command is needed.
· Option 5 (CATT): If SSB based fine synchronization is performed before cell switch, TCI state switch delay is needed, which may include the beam application time (BAT) mentioned in RAN1.
· Recommended WF
· Need more discussion.

Issue 3-4-3: The impact of beam application time on cell switch delay requirements
· 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.
· Recommended WF
· Need more discussion.

Sub-topic 3-5 Known conditions
Issue 3-5-1: known cell conditions
· Proposals
· Option 1 (Apple, MTK, CTC): 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.



· Option 2 (CTC, Apple): 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 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.
· Option 3 (CMCC):
· For FR2 cell switch, 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. 
· For FR1, a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown (6.1.1.2, TS38.133).
· Option 4 (Nokia):
·  Discuss known cell conditions after LTM mobility measurements are clear.
· Remove “During the last 5 seconds” from known cell conditions
· Recommended WF
· Need more discussion.
Issue 3-5-2: 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.


· Option 2 (Nokia):
· Discuss known TCI state conditions after LTM mobility measurements are clear.
· Revisit the known TCI state conditions for LTM.
· Recommended WF
· Recommend agree on:  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 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2311405
	MediaTek Inc., Apple
	Proposal 1: For R18 LTM, take above the spec impact analysis as a starting point to agree on the CR work split in the WF.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1 CR split
Issue 4-1-1: CR split
· Proposals
· Proposal 1 (MTK, Apple): For R18 LTM, take above the spec impact analysis as a starting point to agree on the CR work split in the WF.
	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
	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

	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
	

	
	· 
	8.5.3.3
	

	
	· 
	8.5.5.3
	

	
	· 
	8.5.6.3
	

	
	· 
	8.18.2.3
	

	
	· 
	8.18.5.3
	

	
	· 
	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
	

	
	· 
	(new) 9.x.y
	

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


· Recommended WF
· Need more discussion.
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