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Introduction
This document is the email discussion summary for [107] [223] NR_Mob_enh2_part1 with the following topics covered
· Topic 1: LTM - General aspects and scenarios (AI 8.25.2.1)
· 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 8.25.2.4)
The moderator decides to choose the issues listed in this document for discussions in this meeting. The untouched issues raised in contributions are very much appreciated but due to limited time in the meeting the moderator suggest to have certain priority.
There are some proposals that are proposing to discuss “xxx”, e.g., DL sync and etc. As there are corresponding issues to discuss the details, these high-level proposals are not captured in the summary.
Topic #1: LTM - General aspects and scenarios (AI 8.25.2.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	
	
	

	R4-2307277
	Qualcomm Incorporated
	Latency in LTM PDCCH-order PRACH transmission when UE does not have active RF ready for the Tx
Proposal 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, should be added to the existing time gap between the PDCCH order DCI and PRACH. FFS on the detailed values and granularity of the capability.
Interruption upon PRACH Tx to LTM candidate cell when UE does not have active RF ready for the Tx
Proposal 2: RAN4 to agree to allow interruptions 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. FFS whether/how to define requirements on the interruption length, e.g. during the PRACH Tx plus required switching time before and after the PRACH Tx.

	R4-2307398
	CATT
	Proposal 1: The fine DL pre-sync shall be guaranteed before transmitting RACH.
Observation 1: For PDCCH ordered RACH mechanism in R18 LTM, RAN1 had the agreement on the UE capability aspects of storing (remembering/maintaining/handling) corresponding TAs to multiple cells in the last meeting.
Proposal 2:RAN4 to discuss the UE capability aspects of DL sync to multiple cells.
· More details are FFS.
· e.g. what relationship between the capability for DL sync and the capability for the number of cells supporting PDCCH ordered RACH in RAN1.
Proposal 3: The delay requirements for PDCCH ordered RACH for candidate cell(s) will be defined in RAN1 and potential RAN1 spec update will be based on RAN4’s feedback. 
· RAN4 just need focus on the following issues proposed by RAN1 in LS R1-2304276.
· to verify the need for the additional latency for the scenario and in LS R1-2304276, if so, the corresponding value is needed.
· to investigate any 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
· to verify the need for any update is required to ΔBWPSwitching, ΔDelay if so, the corresponding values and whether UE capability is needed


	R4-2307401
	CATT
	Proposal 1: The relevant delay requirements between a PDCCH order and the corresponding PRACH will be captured in RAN1 spec as legacy. RAN4 just provides required changes to RAN1.
Proposal 2: Additional time for UL timing adjustment should be added in the legacy time gap.
· RAN4 should further to discuss the corresponding value.
Proposal 3: Additional time for DL sync should be added in the legacy time gap.
· The corresponding value is TΔ + Tmargin, where Tmargin = 2ms and TΔ should be determined in RAN4 after obtaining more details on scenarios for L1-RSRP measurement with gap and without gap.
Proposal 4: UL transmission of serving cell will be interrupted by UL timing adjustment and UL/DL transmission will be interrupted by RF retuning. 
· It is suggested to introduce the scheduling restriction.
Proposal 5: For ΔBWPSwitching, it is suggested to further clarify what does ΔBWPSwitching in TS 38.213 represent first.
· If ΔBWPSwitching = TBWPswitchDelay + Y, TBWPswitchDelay will follow the values in TS 38.133 Table 8.6.2-1 based on UE capabilities. Y is not 0, and the value should follow the legacy principle. 
Proposal 6: For ΔDelay, it has been already concluded in ΔBWPSwitching from RAN4 perspective.

	R4-2307508
	China Telecom
	[bookmark: OLE_LINK28][bookmark: OLE_LINK29]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.
· Further discuss whether and how to define requirements for SSB based T/F fine tracking on neighbour cell based on further RAN1/2 progress.

	R4-2307563
	CMCC
	Proposal 1: 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. 

	R4-2307608
	MediaTek Inc.
	Proposal 1: RAN4 does 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, if needed.
Proposal 2: RAN4 does not need to define any new requirements for acquiring SFN of target cell before cell switch command, as legacy requirements of SFN acquiring defined for L3 CSI-RS measurement apply, if needed.
[bookmark: _Hlk135050645]Proposal 3: 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 4: For T/F fine tracking to the TCI state of a neighbour cell, reuse the condition in UL Tx timing accuracy requirement: at least one SSB is available at the UE during the last 160ms.
Proposal 5: If UE does not have enough opportunity to guarantee tracking the TCI state of a neighbour cell at least every 160ms, UE needs extra time to perform fine tracking during cell switch procedure.
Observation 1: SSB based TCI state tracking on FR2 intra-frequency neighbour cell needs to compete the SSB occasions with L1-RSRP measurements on all the intra-frequency cells to measure including serving cell.
Proposal 6: If there is only a single FR2 intra-frequency neighbour cell to perform L1-RSRP measurement, not to consider the impact of SSB based tracking to avoid revisiting the requirements in R17 ICBM.
[bookmark: _Hlk135051068]Proposal 7: If L1-RSRP measurement is configured on multiple FR2 neighbour cells, the impact of SSB based tracking on L1-RSRP measurement should be specified.
Observation 2: SSB based TCI state tracking on inter-frequency neighbour cell with MG needs to compete the gap occasions with other frequency layers, L3 measurement and L1-RSRP measurements on the cells of the same frequency.
[bookmark: _Hlk135051090]Proposal 8: Further discuss whether to leave a dedicated portion of SSB occasions and/or measurement gap occasions for TCI state tracking on neighbour cell to guarantee that UE tracks the neighbour cell at least every 160ms.
Proposal 9: Final delay requirements of PDCCH ordered RACH will be captured in RAN1 spec as legacy. RAN4 just provides required changes to RAN1.
Proposal 10: To guarantee accurate UL timing, UE needs to access the target SSB within a 160ms window before RACH transmission. 
Proposal 11: For PDCCH ordered RACH transmission to neighbour cell, additional time for DL synchronization should be added in the legacy delay requirements specified for PDCCH ordered RACH transmission on serving cell in RAN1.
Proposal 12: Further discuss whether additional time for RACH configuration decoding is needed after RAN2 concludes on how NW configures the RACH configuration of the neighbour cell.
Proposal 13: For PDCCH ordered RACH transmission to neighbour cell, additional time for UL timing adjustment should be added in the legacy delay requirements specified for PDCCH ordered RACH transmission on serving cell in RAN1.
Proposal 14: If RO of the target cell is not in the active UL BWP, RF retuning time is needed. Reuse the legacy value, i.e., 0.5ms for FR1 and 0.25ms for FR2. 
Proposal 15: In the delay requirements of PDCCH ordered RACH transmission, BWP switching delay () is not needed.
Proposal 16: Scheduling restriction due to DL synchronization after reception of PDCCH order is needed. The requirements are the same as the scheduling restriction of L1-RSRP measurement, and will be captured in RAN4 spec.
Proposal 17: When RO of the target cell is not in the active UL BWP, there will be interruption on both UL and DL of all the serving cells before and after RACH transmission due to RF retuning, i.e., 0.5ms of FR1 and 0.25ms for FR2 before and after RACH transmission.
Proposal 18: UE is not expected to transmit on serving cells when adjusting UL timing.
Proposal 19: Due to RACH transmission on neighbour cell, there will be scheduling restriction for both UL and DL of all the serving cells on the symbols for RACH transmission and one more symbol before & after RO symbols.
Proposal 20: Whether longer scheduling restriction is needed can be further discussed in RAN1, e.g., slot level or symbol level.

	R4-2307645
	Apple
	Proposal 1: additional latency is needed for UE to apply RRC RACH configuration.
Proposal 2: additional latency is needed for fine time tracking if target candidate cell that is not a current serving cell.
Proposal 3: inform RAN1 that RAN4 will specify requirements of interruption and/or scheduling restriction on source serving cell(s) for PDCCH ordered RACH to candidate cell.
Proposal 4: exact requirements for interruption/scheduling can be discussed in RAN4 once the RACH procedure design is stable enough in RAN1/2.
Proposal 5: ΔBWPSwitching can be 0 if additional latency is allowed for UE to apply RRC RACH configuration.
Proposal 6: ΔDelay shall remain the same.

	R4-2307646
	Apple
	Proposal 1: starting point of fine time tracking is the time when UE receives PDCCH order to trigger PRACH to candidate cell. FFS for RACH-less scenario.
Proposal 2: since UE capability regarding number of candidate cells for UE to stores(remembers/maintains/handles) TA is being discussed in RAN1, it shall not be discussed in RAN4 in parallel.
Proposal 3: SSB based T/F fine tracking is necessary for UE to meet Te requirements for PDCCH ordered RACH before cell switch command.
Proposal 4: RAN4 shall discuss the additional delay and corresponding interruption requirement for PDCCH ordered RACH on candidate cell before cell switch command.
Proposal 5: delay requirement for PDCCH ordered RACH on candidate cell before cell switch command shall be captured in RAN1.
Proposal 6: requirements of interruption on source serving cell(s) due to PDCCH ordered RACH on candidate cell before cell switch command shall be specified in RAN4.

	R4-2307929
	ZTE Corporation
	Observation 1: For SSB based DL synchronization, at least level 2 to 2 (SFN level synchronization) is required, and whether level 3 is required should wait for RAN1 conclusion.
· Proposal 1: RAN4 do not need to define any new requirements for obtaining symbol boundary,  frame boundary and SFN of target cell before cell switch command.
Proposal 2: RAN4 to discuss the UE capability aspects of downlink synchronisation to multiple cells so that UE can transmit PRACH to the candidate cell on the first PRACH occasion after the PDCCH order reception.
Observation 3: SSB can be used for fine time tracking.
Observation 4: RAN1 has asked RAN4 to discuss the delay of PDCCH-ordered RACH.

	R4-2307948
	Xiaomi
	Proposal 1: RAN4 to define requirements for SSB based T/F fine time tracking on candidate cell(s), and the following aspects should be considered:
· UE capability on T/F fine time tracking on candidate cells
· The impact due to T/F fine time tracking on candidate cells, e.g. impact on L1/L3 measurement.
Proposal 2: RAN4 to reuse the existing condition to meet the Te requirement for PDCCH ordered RACH transmission for candidate cell(s), e.g. at least one SSB is available at the UE during the last 160ms.
Proposal 3: The uncertainty delay of SSB measurement needs to be considered in existing time gap, which can be up to 160ms.
Proposal 4: The BWP switching delay is not needed in the time gap between a PDCCH order and the corresponding PRACH transmission.
Proposal 5: RAN4 to consider the preparation time for loading RACH related parameters in the time gap between a PDCCH order and the corresponding PRACH transmission.

	R4-2308215
	vivo
	Observation 1  For LTM under ICBM scenario, there is no additional effort for UE to support downlink synchronization, i.e. activation of target cell TCI, before cell switch command is received.
Observation 2  For LTM under non-ICBM scenario, to support downlink synchronization, i.e. activation of target cell TCI, before cell switch command is received, additional UE effort/consumption of power as well as the reduction in HO delay can be expected.
Proposal 1  RAN4 to achieve consensus like following and provide the information/recommendation back to RAN1:
· For ICBM scenario, T/F fine tracking i.e. activation of target cell TCI before cell switch command is received, is supported without any additional UE capability.
· For non-ICBM scenario, T/F fine tracking i.e. activation of target cell TCI before cell switch command is received, is supported with an additional UE capability.
Proposal 2  For the inter-frequency cell switch, if UE can perform T/F fine tracking before cell switch, RAN4 discuss and clarify whether the DL BWP of target cell is activated during downlink sync before the cell switch. If so, RAN4 discuss the delay/interruption requirements if needed.
Proposal 3  In R18 LTM, RAN4 only considers to specify RRM requirements for the case of PDCCH ordered RACH without RAR.
Proposal 4  If UE has not performed DL sync on the candidate cell before the PDCCH order triggering RACH on candidate cell, UE should be allowed with a duration to perform DL sync on the cell between the PDCCH order and the actually transmitted RACH. 
· The conditions to determine that UE has performed DL sync on the candidate cell at least includes the case that UE is capable to perform DL pre-sync to the target cell, and the TCI activation MAC CE is received a duration before PDCCH order is received, while the duration is no shorter than the DL TCI activation delay defined in 8.15.3.
Proposal 5  If UE has not turned on the RF chain for an inter-frequency candidate cell before the PDCCH order triggering RACH on this candidate cell, UE should be allowed with a duration to turn on the RF chain between the PDCCH order and the actually transmitted RACH. 
· The conditions to determine that UE has turned on the RF chain for an inter-frequency candidate cell includes 
· the UE has sent one initial PRACH transmission in this uplink carrier
· the maximum number of additional uplink carrier for LTM candidate cells, on which UE RF chains are turned-on before cell switch, is no more than one.
· In case the target cell is not the cell UE has performed early RACH, UE falls back to RACH based cell switch.

	R4-2308327
	Huawei, HiSilicon
	Proposal 1: Only known TCI state switching is to be considered if TCI state index is included in cell switching command.
Proposal 2: The legacy transmit timing accuracy requirement Te is also applicable to PDCCH ordered RACH transmission for candidate cell(s) before cell switch command.
Proposal 3: How to guarantee PRACH transmission fulfil Te needs more discussion: additional uncertainty delay is added during the duration from reception of DCI command for PDCCH order to transmission PRACH, or SSB is required to be available within a 160ms window before PDCCH order.
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.
Proposal 8: During the whole time gap between a PDCCH order and the corresponding PRACH transmission, UE is not required to transmit UL in serving cell.

	R4-2308485
	OPPO
	Observation 1: The requirements of downlink synchronization before cell switch can use the existing requirements for L3 measurement as baseline. 
Proposal 1: RAN4 not to define the specific requirement for DL synchronization before cell switch.
Proposal 2: Fine to further discuss requirements for SSB based T/F fine tracking on neighbour cell based on further RAN1/2 progress.
Proposal 3: It is better to define similar delay requirements for PDCCH ordered RACH for candidate cell(s) in RAN1 but not RAN4.

	R4-2309593
	Ericsson
	Proposal 1:  RAN4 to agree that UE starts performing DL pre-sync with LTM candidates when UE configured with early TA acquisition or reception of configuration for early TA acquisition.
Proposal 2:  RAN4 to discuss the UE capability aspects of downlink synchronisation to multiple cells so that UE can transmit PRACH to the candidate cell on the first PRACH occasion after the PDCCH order reception.
Proposal 3:  When TA establishment is not configured, the UE performs DL pre-sync with LTM candidates when configured with LTM for LTM cell switch.

	R4-2309596
	Ericsson
	Proposal 1:  If a random access procedure is initiated by a PDCCH order on the candidate cell of LTM, the UE, transmits a PRACH, 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 0 if UE already performed pre-synchronisation with candidate cell; else is time to first SSB after last symbol of PDCCH order reception.



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: Requirements for obtaining symbol boundary and frame boundary of target cell before cell switch command
This issue has been discussed deeply in last meeting and reached consensus in most of the companies. Please check whether Option 1 is agreeable.
· Proposals
· Option 1 (CTC, MTK, ZTE, [OPPO]): RAN4 does 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, if needed.
· Recommended WF
· Recommend agree on Option 1.

Issue 1-1-2: Requirements for acquiring SFN of target cell before cell switch command
This issue has been discussed deeply in last meeting and reached consensus in most of the companies. Please check whether Option 1 is agreeable.
· Proposals
· Option 1 (MTK, OPPO): RAN4 does not need to define any new requirements for acquiring SFN of target cell before cell switch command, as legacy requirements of SFN acquiring defined for L3 CSI-RS measurement apply, if needed.
· Recommended WF
· Recommend agree on Option 1.
Issue 1-1-3: UE behaviour upon reception of TCI state activation of neighbour cell before cell switch command
· Proposals
· Option 1 (MTK): 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.
· Option 2 (vivo): For the inter-frequency cell switch, if UE can perform T/F fine tracking before cell switch, RAN4 discuss and clarify whether the DL BWP of target cell is activated during downlink sync before the cell switch. 
· Recommended WF
· Need more discussion
[bookmark: _Hlk135404216](Online) Issue 1-1-4: Requirements of TCI state activation of neighbour cell before cell switch command
· Proposals (CTC, OPPO, MTK, xiaomi, vivo): Discuss whether and how to define requirements for SSB based T/F fine tracking on neighbour cell
· Option 1 (MTK, xiaomi): Further discuss the impact due to T/F fine time tracking on candidate cells, e.g., impact on L1/L3 measurement.
· Option 1a (MTK): For T/F fine tracking to the TCI state of a neighbour cell, at least one SSB is available at the UE during the last 160ms to satisfy transmit timing requirements.
· Further discuss whether and how to leave a dedicated portion of SSB occasions and/or measurement gap occasions at least every 160ms.
· Option 2 (vivo): For the inter-frequency cell switch, if UE can perform T/F fine tracking before cell switch, RAN4 discuss and clarify whether the DL BWP of target cell is activated during downlink sync before the cell switch. If so, RAN4 discuss the delay/interruption requirements if needed.
· Recommended WF
· Further discuss how to define requirements for SSB based T/F fine tracking on neighbour cell.
Issue 1-1-5: UE capability requirements for SSB based T/F fine time tracking
RAN1 has similar discussion. Moderator suggests RAN4 to define UE capability on T/F fine time tracking on candidate cells if not defined by RAN1.
· Proposals
· Proposal 1 (CATT):
· RAN4 to discuss the UE capability aspects of DL sync to multiple cells.
· More details are FFS.
· e.g. what relationship between the capability for DL sync and the capability for the number of cells supporting PDCCH ordered RACH in RAN1.
· Proposal 2 (ZTE, Ericsson): 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 3 (xiaomi): RAN4 to define UE capability on T/F fine time tracking on candidate cells.
· Proposal 4 (vivo): 
· For ICBM scenario, T/F fine tracking i.e. activation of target cell TCI before cell switch command is received, is supported without any additional UE capability.
· For non-ICBM scenario, T/F fine tracking i.e. activation of target cell TCI before cell switch command is received, is supported with an additional UE capability.
· Recommended WF
· RAN4 to define UE capability on T/F fine time tracking on candidate cells if not defined by RAN1.

Issue 1-1-6: Starting point of fine time tracking before cell switch command
In moderator’s understanding, the following proposals are related to issue 1-2-2-3. Moderator suggests discussing issue 1-2-2-3 directly. 
· Proposals
· Proposal 1 (Apple): starting point of fine time tracking is the time when UE receives PDCCH order to trigger PRACH to candidate cell. FFS for RACH-less scenario.
· Proposal 2 (Ericsson): RAN4 to agree that UE starts performing DL pre-sync with LTM candidates when UE configured with TA establishment or reception of configuration for TA establishment.
· Proposal 3 (Ericsson): When TA establishment is not configured, the UE performs DL pre-sync with LTM candidates when configured with LTM for LTM cell switch.
· Recommended WF
· No more discussion and discuss issue 1-2-2-3 directly.
Sub-topic 1-2 UL synchronization before cell switch command
Scenario
Issue 1-2-1-1: The scenarios to define the requirements of PDCCH ordered RACH for
· Proposals
· Option 1 (vivo): In R18 LTM, RAN4 only considers to specify RRM requirements for the case of PDCCH ordered RACH without RAR.
· Recommended WF
· Need more discussion.
Delay requirements
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 .



Issue 1-2-2-1: Where to capture the delay requirements of PDCCH ordered RACH, RAN1 or RAN4 spec?
· Proposals
· [bookmark: _Hlk135063073]Option 1 (CATT, MTK, Apple, OPPO): Final delay requirements of PDCCH ordered RACH will be captured in RAN1 spec as legacy. Potential RAN1 spec update will be based on RAN4’s feedback.
· Recommended WF
· Option 1
[bookmark: _Hlk135409778](Online) Issue 1-2-2-2: Basic assumption on DL synchronization before transmitting RACH
· Proposals
· Option 1 (CATT, Apple): T/F fine tracking is necessary for UE to meet Te requirements for PDCCH ordered RACH before cell switch command.
· Option 2 (MTK, xiaomi, Huawei): RAN4 to reuse the existing condition to meet the Te requirement for PDCCH ordered RACH transmission for candidate cell(s), i.e., at least one SSB is available at the UE during the last 160ms.
· Recommended WF
· RAN4 to reuse the existing condition to meet the Te requirement for PDCCH ordered RACH transmission for candidate cell(s), i.e., at least one SSB is available (for T/F tracking) at the UE during the last 160ms.

Delay requirements for PDCCH ordered RACH before cell switch command
From all the submitted papers, moderator thinks the whole discussion can be divided into the following 4 sub-issues.
For information:
	From R1-1805801 (Final_Minutes_report_RAN1#92b_v100)
Agreements:
Modify the previous agreement with following updates:
· For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is  
· N2+BWPSwitching+ Delay, 
· If BWP switching is not required, BWPSwitching=0; otherwise, BWPSwitching is up to RAN4
· N2 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· N2 is dependent on the SCS of Msg1
· Working assumption: For Msg1 with 1.25 kHz or 5 kHz SCS, calculation of N2 uses 15 kHz SCS.
· Delay includes at least MAC layer delay in initializing PRACH
· Value of Delay is FFS (to be decided in RAN1) Delay = 250 us for FR2, Delay = 500 us for FR1



[bookmark: _Hlk135409788](Online) Issue 1-2-2-3: Whether additional time for DL synchronization is needed in the delay requirements for PDCCH ordered RACH before cell switch command
The majority propose to add additional time for DL synchronization in some cases. In moderator’s view, RACH transmission on neighbour cell before cell switch is not urgent. For simplicity, moderator recommends agree on “additional time for DL synchronization should be added if target candidate cell is not a current active serving cell.”.
· Proposals
· Option 1 (CATT, CMCC, MTK, xiaomi): Additional time for DL synchronization should be added in the legacy delay requirements specified for PDCCH ordered RACH transmission on serving cell in RAN1 for PDCCH ordered RACH transmission to neighbour cell, 
· CATT: The corresponding value is TΔ + Tmargin, where Tmargin = 2ms and TΔ should be determined in RAN4 after obtaining more details on scenarios for L1-RSRP measurement with gap and without gap.
· Option 2 (Apple, vivo, Ericsson): Additional time for DL synchronization should be added in some cases
· Option 2a (Apple): additional latency is needed for fine time tracking if target candidate cell that is not a current serving cell.
· Option 2b (vivo, Ericsson): If UE has not performed DL sync on the candidate cell before the PDCCH order triggering RACH on candidate cell, additional time for DL synchronization should be added. 
· Option 3 (Huawei): How to guarantee PRACH transmission fulfil Te needs more discussion: additional uncertainty delay is added during the duration from reception of DCI command for PDCCH order to transmission PRACH, or SSB is required to be available within a 160ms window before PDCCH order.
· Recommended WF
· For PDCCH ordered RACH transmission to neighbour cell, additional time for DL synchronization should be added in the legacy delay requirements specified for PDCCH ordered RACH transmission on serving cell in RAN1 if target candidate cell is not current active serving cell.

[bookmark: _Hlk135409924](Online) Issue 1-2-2-4: Time for RF re-tuning and the value
· Proposals
· [bookmark: _Hlk135141829]Option 1 (QC, CATT, MTK, Apple, [Huawei], vivo): RF re-tuning time is needed.
· Option 1a (QC): FFS on the detailed values and granularity of the capability.
· Option 1b (MTK): If RO of the target cell is not in the active UL BWP, RF retuning time is needed. Reuse the legacy value, i.e., 0.5ms for FR1 and 0.25ms for FR2.
· Recommended WF
· For PDCCH ordered RACH transmission to neighbour cell, RF re-tuning time is needed in the delay requirements
· FFS: the detailed values.
[bookmark: _Hlk135409940](Online) Issue 1-2-2-5: Time for baseband preparation time
· Proposals
· Option 1 (CATT, MTK, Apple, xiaomi): Baseband preparation time is needed.
· Recommended WF
· For PDCCH ordered RACH transmission to neighbour cell, baseband preparation time is needed in the delay requirements
· FFS: the detailed values.
[bookmark: _Hlk135409952](Online) Issue 1-2-2-6: Whether to update the legacy components in the legacy delay requirements specified for PDCCH ordered RACH transmission on serving cell in RAN1
· Proposals
· Option 1 (Huawei, vivo): keep the legacy components unchanged.
· Option 2 (MTK, Apple, xiaomi): BWP switching delay ( ) is not needed.
· Recommended WF
· Need more discussion.
Interruption requirements
Moderator: from all the submitted papers, moderator thinks the whole discussion can be divided into the following 5 sub-issues.
Issue 1-2-3-1: Where to capture the interruption requirements due to PDCCH ordered RACH before cell switch command, in RAN1 or RAN4?
· Proposals
· Option 1 (Apple): inform RAN1 that RAN4 will specify requirements of interruption and/or scheduling restriction on source serving cell(s) for PDCCH ordered RACH to candidate cell.
· Recommended WF
· Need more discussion

Issue 1-2-3-2: Interruption due to DL synchronization
· Proposals
· Option 1 (MTK): Scheduling restriction due to DL synchronization after reception of PDCCH order is needed. The requirements are the same as the scheduling restriction of L1-RSRP measurement, and will be captured in RAN4 spec.
· Recommended WF
· Need more discussion.

[bookmark: _Hlk135142327]Issue 1-2-3-3: Interruption due to RF re-tuning 
· Proposals
· [bookmark: _Hlk135161676]Option 1 (QC, MTK): There will be interruption on both UL and DL of all the serving cells before and after RACH transmission due to RF retuning.
· Recommended WF
· Need more discussion.

Issue 1-2-3-4: Interruption due to RACH transmission
· Proposals
· Option 1 (QC, MTK, Huawei): Due to RACH transmission on neighbour cell, there will be scheduling restriction for both UL and DL of all the serving cells
· FFS: the length
· Recommended WF
· Due to RACH transmission on neighbour cell, there will be scheduling restriction for both UL and DL of all the serving cells
· FFS: the length

Issue 1-2-3-5: Interruption due to other components
· Proposals
· Option 1 (Huawei): During the whole time gap between a PDCCH order and the corresponding PRACH transmission, UE is not required to transmit UL in serving cell.
· Recommended WF
· Need more discussion.
UE capability 
Issue 1-2-4-1: UE capability regarding number of candidate cells for UE to stores(remembers/maintains/handles) TA 
As RAN1 is discussing UE capability of supported number of candidate cells for UE to stores (remembers/maintains/handles) TA, duplicated discussion should be avoided. Moderator recommends agree on option 1.
	Agreement (in R1-2304276 LS from RAN1)
For PDCCH ordered RACH mechanism in R18 LTM, when reception of RAR is configured, 
· the UE stores(remembers/maintains/handles) a TA for at least one candidate cell
· storing(remembering/maintaining/handling) corresponding TAs for more than one candidate cell is up to UE capability
· detailed number of candidate cell is up to UE capability 



· Proposals
· Option 1 (Apple): since UE capability regarding number of candidate cells for UE to stores(remembers/maintains/handles) TA is being discussed in RAN1, it shall not be discussed in RAN4 in parallel.
· Recommended WF
· Option 1.

Topic #2: LTM - L1-RSRP measurement requirements (AI 8.25.2.2)
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

	R4-2307274
	Qualcomm Incorporated
	Measurement Framework from L3 to L1 for LTM
Proposal 1: RAN4 to adopt a framework of step-wise LTM L1 measurement and report, and the framework is communicated to RAN1 and RAN2 via LS. The framework consists of the following aspects:
· UE capability on the maximum number of cells/resources for LTM L1 measurements
· UE capability on the maximum number of cells/resources for LTM L3 measurements
· The capability is used to allow NW to overbook cells/resources for LTM L3 measurements than UE capability of LTM L1 measurement
· The number of overbooked LTM L3 measurement cells/resources cannot be larger than the UE capability of LTM L3 measurement
· RRC configures the following parameters:
· Filter coefficients to be applied to LTM L3 measurement
· The filter coefficients cannot be set to smaller values than those for layer 3 filtering in QuantityConfig
· Event conditions to further down select L1 measurement cells/resources among the LTM L3 cells
· The event can be similar to one of the events defined for L3 measurement report, e.g. events in ReportConfigNR, e.g.
· The LTM L3 measurement result (e.g. RSRP) becomes better than absolute threshold (which can be configurable)
· The LTM L3 measurement result (e.g. RSRP) becomes amount of offset better than PCell/PSCell’s cell level and/or beam level measurement result (which can be configurable)
· The above event is used for the UE autonomous down selection of cells and/or resources for LTM-specific L1 measurements and/or reports, i.e. if the configured condition is met, UE autonomously further measures the corresponding cells and resources in L1 level and may report the results.
· L1 report configurations
· Detailed report configuration for the down selected LTM L1 measurement cells and/or resources.
Reference Signal during LTM Measurements and after LTM Handover
Proposal 2: LTM requirements are applicable only when a QCL source reference signal of “PDCCH ordered PRACH to an LTM candidate cell before LTM handover” or “an active TCI state to be used immediately after LTM handover” is the same or one of the reference signals configured and used for LTM L1-RSRP measurements from the cell.

	R4-2309489
	Nokia, Nokia Shanghai Bell
	Proposal 4: Not to specify “during the last 5 seconds” in known or unknown conditions

	R4-2308330
	Huawei, HiSilicon
	Proposal 1: 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 2: 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.

	R4-2307275
	Qualcomm Incorporated
	Proposal 1: RAN4 to define LTM L1 measurement delay requirements for FR2 such that UE is allowed to perform beam refinement over SSBs outside SMTC and MG. The SSBs outside SMTC to be used for beam requirements are for both serving cell and LTM cells, and the sharing factor between the two types of cells (serving cell vs. LTM cells) is introduced. The sharing factor can be up to UE capability.
Proposal 2: 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.
Proposal 3: RAN4 to define a requirement applicability rule for LTM L1-RSRP measurement, and the following can be a starting point:
· If the LTM cell is not one of the current SCells, UE has sent a valid L3 measurement report of the cell during the last [X] seconds. FFS on X, e.g. X=5, and the following case:
· The LTM cell is contiguous to one of the current serving cells, if applicable for LTM scenario
· If UE autonomously selects cells/SSBs for LTM L1-RSRP measurements among preconfigured cells/SSBs for LTM L3 measurements, the down selected LTM cells are considered known cells in terms of requirement applicability rule even without so-called an intermediate LTM L3 measurement report.

	R4-2307399
	CATT
	Proposal 1: For the behavior of the NW, its configuration shouldn’t be restricted, the NW does not rely on L3 measurement report to configure L1 measurement, the cells configured by the NW can be known or unknown.
Proposal 2: For the behavior of the UE, it is more reasonable to perform L1 measurement on the known cell.
Proposal 3: 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 4: The supported maximum number of cells configured for L1 measurement [on neighbour cell] is up to UE capability
· The lowest value of the capability should not smaller than L in RAN1. 
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: 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.
Proposal 6: At least define the requirement for inter-frequency L1-RSRP measurement with type 1 MG as a baseline.
Proposal 7: Consider both inter-frequency with Type 1 MG and inter-frequency without gap (the target cell’s SSB is completely contained in the DL active BWP) 
Proposal 8: Introduce a UE capability for inter-frequency L1-RSRP measurement without gap (the target cell’s SSB is completely contained in the DL active BWP) like Rel-16.
Proposal 9: In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.
· The priority of using MG for L1 measurement and L3 measurement to ensure that the measurement delay will not be too long compared with intra-frequency L1-RSRP measurement should be further discussed.
· FFS: Other impact on legacy L3 measurement.
Proposal 10: L1 inter-frequency with NCSG can be postponed for further study in the future.
Proposal 11: It is suggested to set the SNR side condition of intra frequency L1-RSRP measurement to - 3dB.

	R4-2307509
	China Telecom
	Proposal 1: Before L1-RSRP measurement, UE should achieve frame/slot/symbol level synchronization including acquiring SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbour cell, otherwise cell detection delay and SSB index acquisition delay are needed.
Proposal 2: 
From the view of UE, UE should perform L1 measurement on a neighbour cell after UE has performed L3 measurement.
From the view of Network, L3 measurement report is important. Network could configure L1 measurement by combining L3 measurement report and other matters, e.g., load balance.
Proposal 3: 
· 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 4: The configured SSB for L1 measurement on neighbour cell shall not exceed UE capability.
Proposal 5: 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 6: For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement.
Proposal 7: 
· Inter-frequency L1-RSRP measurement with type 1 MG could be baseline, and inter-frequency without gap could be a new UE capability.
· For NCSG and NeedforGap hold on temporarily.
Proposal 8: Reuse legacy value SNR= -3dB.

	R4-2307565
	CMCC
	Proposal 1: From network configuration point of view, L3 measurement report is not the prerequisite of L1 measurement configuration. 
Proposal 2: it is proposed to define L1 measurement requirements for both known and unknown cells.
Proposal 3: 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 4: it is proposed to specify requirements for both inter-frequency L1-RSRP measurements with gap and inter-frequency L1-RSRP measurements without gap.
Proposal 5:considering timeline and workload, for inter-frequency L1-RSRP measurements with gap, we can consider to firstly focus on Type -1 MG and Type-2 MG in Rel-18.
Proposal 6: considering that RAN1 has discussed the UE capability on number of cells/beams, in order to avoid duplicated discussion, the related UE capability design can be left to RAN1.
Observation 1: for L3 measurement, the UE shall be capable of monitoring at least 7 NR SSB inter-frequency carriers configured by Pcell.
Proposal 7: for LTM, as a tradeoff between mobility performance and UE complexity, it is proposed to measure at least [3] SSB inter-frequency carriers.

	R4-2307609
	MediaTek Inc.
	Observation 1: 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.
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: Before L1-RSRP measurement, UE should achieve frame/slot/symbol level synchronization including acquiring SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbour cell, otherwise cell detection delay and SSB index acquisition delay are needed.
Proposal 4: UE only performs L1-RSRP measurement on known cell.
Observation 3: There is no benefit to reusing final L3 measurement results for L1 report from RAN4’s point. The benefit of reusing final L3 measurement results for L1 report should be evaluated in RAN2.
Proposal 5: Not to reuse the final L3 measurement results for L1 report.
Proposal 6: For L1-RSRP measurement on neighbour cell, UE measures only one intra-frequency layer on each FR2 band in CA scenario.
Proposal 7: Regarding how to handle the case that the number of cells NW configured to measure exceeds the configuration to exceed UE capability, RAN4 can wait for RAN1 conclusion at this time.
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: For UE incapable of RTD>CP, the legacy measurement periods specified in R17 for non-serving cell are applicable when RTD of serving cell and neighbor cell is always within CP.
Proposal 10: For UE incapable of RTD>CP, the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbor cell when RTD of serving cell and neighbor cell is always within CP.
Proposal 11: For UE incapable of RTD>CP, if there are multiple neighbour cells in a FR2 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, when RTD of serving cell and neighbor cell is always within CP.
· FFS: how to share SSB occasions with TCI state tracking on neighbour cell.
Proposal 12: If NW has no confidence on ensuring RTD always within CP, scheduling restriction should be always expected for UE incapable of RTD>CP.
Proposal 13: For UE incapable of RTD>CP, when the actual RTD of serving cell and neighbor cell is larger than CP, UE would not be able to measure different cells simultaneously even in FR1. UE would measure different intra-frequency cells in TDM fashion.
Proposal 14: For UE incapable of RTD>CP, 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, when NW has no confidence on ensuring RTD always within CP.
· FFS: how to share with TCI state tracking on neighbour cell.
Proposal 15: In FR1, the reported number of supported cells in a frequency layer is at least the number of cells that UE can measure simultaneously.
Proposal 16: 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 17: Suggest focusing on the case that UE is required to measure on the neighbor cell of a single FR1 intra-frequency layer when RTD of serving cell and neighbor cell is larger than CP. Otherwise, the measurement delay should be scaled by the number of intra-frequency layers to measure.
Proposal 18: 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.
Proposal 19: 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. P1 is valid when any symbol of the SSBs from serving cell and neighbour cell are overlapping or adjacent (in time domain). Adjacent here means the actual timing difference between the symbol of the SSB from serving cell and neighbour cell is within CP.
Proposal 20: 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.
· FFS: how to share with TCI state tracking on neighbour cell.
Proposal 21: For UE capable of RTD>CP, measurement restriction and scheduling restriction should be extended also to the symbol before and after SSB symbols.
Proposal 22: Side condition in intra-frequency L1-RSRP measurement accuracy requirements is SNR=-3dB.
Proposal 23: Prioritize the discussion on inter-frequency L1-RSRP measurement with Type-1 MG in R18.
Proposal 24: Consider Inter-frequency without gap (target SSB within DL active BWP) with UE capability.
Proposal 25: Support inter-frequency L1-RSRP measurement with Type-2 MG in R18.
Proposal 26: 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 , SMTC period or SSB period))  CSSFinter

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

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

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


Proposal 27: Further discuss how to reduce the measurement period of inter-frequency L1-RSRP measurement:
· Use concurrent gap
· Set high priority on inter-frequency L1-RSRP measurement if sharing a common measurement gap with L3 measurement.
Proposal 28: Treat L1 inter-frequency measurement with Type-1 MG on each cell as an independent inter-frequency layer in FR2. When calculating CSSF, overlapping with one additional L1 inter-frequency measurement is equivalent to overlapping with one more frequency layer.
Proposal 29: Define inter-frequency L1-RSRP measurement period with MG in FR2 as:

	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

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

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

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




	R4-2307647
	Apple
	Observation 2: UE can derive SSB index according to serving cell timing only if deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter is enabled.
Proposal 1: Before L1-RSRP measurement, UE should achieve frame/slot/symbol level synchronization including acquiring SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbour cell, otherwise cell detection delay and SSB index acquisition delay are needed. SFN level sync may also be needed, depending on RAN1/2 progress.
Observation 1: Even if deriveSSB-IndexFromCell is enabled, there is still an uncertainty of min (2 SSB symbols, 1 PDSCH symbol), which is not enough for UE to perform accurate L1 RSRP measurement.
Proposal 2: UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell in the last [5] seconds. This shall be specified as applicability condition for corresponding RRM requirements.
Proposal 3: known cell condition for L1-RSRP measurement
· 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
[bookmark: _Ref134693961]Observation 2: UE can derive SSB index according to serving cell timing only if deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter is enabled.
Proposal 4: RAN4 shall not discuss number of cells and beams for L1 measurement, since it is being discussed in RAN1 with preliminary agreements.
Proposal 5: from RAN4 requirements point of view, RAN4 shall not use intermediate or final L3 measurement results for L1 measurement report, including intra-frequency and inter-frequency, FR1 and FR2.
Proposal 6: RAN4 shall postpone discussion on how to handle the number of cells NW configured to measure exceeds the configuration to exceed UE capability.
Proposal 7: do not consider requirements for SSB based intra-frequency L1 measurement not covered by serving cell active BWP in this work item.
Proposal 8: As baseline, define the requirement for inter-frequency L1-RSRP measurement with type 1 MG.
Proposal 9: Consider inter-frequency without gap wherein target cell’s SSB is completely contained in the DL active BWP with additional UE capability.
Proposal 10: as baseline, UE carries out L1-RSRP inter-frequency SSB measurements within legacy measurement gap. RAN4 needs to discuss gap sharing between L1 and L3 measurement.

	R4-2307802
	Intel Corporation
	Proposal 1: The L1-RSRP measurement and reporting requirements specified in Rel-18 apply only if the conditions are met, and other conditions can be added later according to RAN4 discussions:
· The number of target cells does not exceed cap, and
· The target RS has the same SCS to the serving cell, and 
· The target cell is a known cell, and 
· The target RS is measurable
Proposal 2: For stage 2 requirements, RAN4 clarifies how much alignment is needed for SFN and frame boundary across serving and inter-frequency neighbour cells before it specifies any requirement.
Proposal 3: In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.
Proposal 4: A dedicated measurement gap configuration is used for inter-frequency L1-RSRP SSB measurements with measurement gaps in FR2.

	R4-2307949
	Xiaomi
	Proposal 1: Before L1-RSRP measurement, UE should achieve frame/slot/symbol level synchronization including acquiring SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbour cell.
Proposal 2: From NW configuration perspective, L3 measurement report is not the prerequisite condition for LTM L1 measurement configuration.
Proposal 3: RAN4 to define the requirements of L1-RSRP measurement under known cell condition in Rel-18 LTM. 
Proposal 4: The existing cell known condition is applied to the target cell in LTM.
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement.
· The UE has 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 5: For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement.
Proposal 6: For UE 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 7: 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 8: For UE incapable of RTD>CP and 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 the actual RTD of serving cell and neighbour cell is larger than CP, no requirements are applied.
Proposal 9: RAN4 to define the requirement for intra-frequency L1-RSRP measurement with type 1 MG or with type 2 concurrent MG in Rel-18.

	R4-2308216
	vivo
	Proposal 1  In R18, RAN4 captures a new type of L1 measurement in the spec on top of existing measurements, if RAN1/RAN2 agrees to support:
· Existing L3 measurement, while the reporting container is L3 MR.
· Existing Type-1 L1 measurement for beam managements, while the reporting container is UCI.
· New Type-2 L1 measurement for mobility, while the UE measurement behaviour is the same as L3 measurement, and new measurement and reporting mechanism are to be introduced by RAN2/RAN1.
Observation 1  Before L1-RSRP measurement
· UE should achieve frame/slot/symbol level synchronization including acquiring SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbour cell, which is based on L3 measurements
· UE should decode MIB to obtain SFN, which is normally used in periodicity and offset configuration in physical layer, e.g. in CSI-RS based L1-RSRP measurement configuration and RACH occasion configuration.
Proposal 2  The subset of candidate cells, on which L1-RSRP measurement is performed by UE, is activated by network. RAN4 defines activation delay requirements for activating the L1-RSRP measurement.
Proposal 3  Report of L3 measurement results is necessary for activating the L1-RSRP measurement on that cell. RAN2 can decide on which layer the report of L3 measurement result is sent.
Proposal 4  In L1-RSRP measurement for SSBs of a candidate cell, the candidate 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 during the last [5] seconds, and
· The to-be-measured SSB from the candidate cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
Proposal 5  In case deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter is provided, UE may skip the DL synchronization for obtaining frame/slot/symbol level synchronization and SFN level synchronization.
Proposal 6  RAN4 define R18 L1-RSRP requirements only for the case that only one NSC is supported to be measured by UE in FR2.
Proposal 7  Proposal 7  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. 
· For the case RTD no larger than CP, not to limit the number of frequency layer for existing L1 measurements.
· For the new type of L1 measurements, the number of frequency layer to measure neighbour cell follows the same requirements as L3 measurements.
For the case RTD no larger than CP, not to limit the number of frequency layer for existing L1 measurements.
· For the new type of L1 measurements, the number of frequency layer to measure neighbour cell follows the same requirements as L3 measurements.
Proposal 8  No RRM requirements are defined if the number of cells configured/activated to perform L1 measurement exceeds UE capability.
Proposal 9  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 operation without restriction.
Proposal 10  Define L1-RSRP measurement requirements for the case that SSB periodicity of FR2 intra-frequency neighbor cell and serving cell equals to SMTC periodicity in R18 LTM.
Proposal 11  For existing L1 measurement, NOT to define inter-frequency L1 measurement requirements. For new Type of L1 measurement if agreed in other WGs, inter-frequency requirements are specified for both the within gap case and outside gap case, and the legacy L3 measurement behaviour is re-used.
Proposal 12  For existing L1 measurements, the side condition for measurement accuracy requirements is -3dB. For new type of L1 measurements if agreed by other WGs, the side condition for measurement accuracy requirements is -6dB.
Proposal 13  RAN4 recommends RAN1/RAN2 to consider classification of L1 measurements into L1 measurements for beam management and L1 measurement for mobility. The detailed signalling and mechanism design is up-to RAN1/RAN2
· For L1 measurement for beam managements, RAN4 will NOT specify RRM requirements for the following cases
· L1 measurement RS is outside active BWP of the UE (This may preclude most of inter-frequency scenarios)
· RTD between cells is larger than CP
· Rx SNR (i.e. the side condition) is below -3dB
· TDM-based sharing between L3 measurement and L1 measurement is needed (This may preclude any sharing that impacts current L3 measurement performance)
· For L1 measurement for mobility, RAN4 will specify RRM requirements for the following cases
· L1 measurement RS is outside active BWP of the UE (This may include most inter-frequency scenarios)
· RTD between cells is larger than CP
· Rx SNR (i.e. the side condition) is below -3dB but above -6dB
· The current UE L3 measurement behaviour is assumed. (This means no need for any TDM-based sharing).

	R4-2308328
	Huawei, HiSilicon
	Proposal 1: UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell.
Proposal 2: RAN4 to define L1 measurement requirements for known cell case only.
Proposal 3: From specify requirements perspective, NOT to use final L3 measurement results for FR1 intra-frequency L1 measurement report or for FR1 inter-frequency L1 measurement report.
Proposal 4: 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. Open whether to define related requirements in this release.
Proposal 5: For UE incapable of RTD>CP, the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbor cell, when the actual RTD of serving cell and neighbor cell is no larger than CP.
•	when actual RTD>CP, there are no requirements
Proposal 6: For UE capable of RTD>CP,
· In FR1, if UE doesn’t support simultaneousRxDataSSB-DiffNumerology, 
· 	If UE performs neigbour cell L1-RSRP measurement based on SSB occasion, RAN4 is to specify scheduling restriction requirements for L1-RSRP measurement on neighbor cell when deriveSSB_IndexFromCell is enabled, and is not to specify requirements when deriveSSB_IndexFromCell is not enabled.
· If UE performs neigbour cell L1-RSRP measurement based on SMTC, legacy scheduling restriction defined in clause 9.2.5.3.2 can be reused.
· In FR2-1, 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 7: Specify requirements for 
· -Inter-frequency SSB-Based L1measurement with gap: The target cell’s SSB is not contained in the DL active BWP.
· -Inter-frequency SSB-Based L1measurement without gap: The target cell’s SSB is completely contained in the DL active BWP.
Proposal 8: Type-1 gap can be a baseline for inter-frequency L1-RSRP measurement if gap is needed.
Proposal 9: For SSB based L1-RSRP inter-frequency measurement with type 2 gap:
· In FR1, SSB based L1-RSRP can be performed simultaneously with L3-RSRP measurement;
· In FR2, a dedicated measurement gap for L1-RSRP can be considered.
Proposal 10: SSB based L1-RSRP inter-frequency measurement with NCSG can be considered as low priority in R18 LTM.
Proposal 11: SSB based L1-RSRP inter-frequency measurement with Needforgap is not to be considered in R18 LTM.
Proposal 12: Reuse legacy value SNR=-3dB in intra-frequency L1-RSRP measurement accuracy.
Proposal 13: For intra-frequency inter-cell L1-RSRP measurement, supported to-be measured candidate cells needs to be discussed. If there are more than 1 neighbour cell, the sharing factor (PSC and PCDP) in R17 ICBM shall be modified.

	R4-2308410
	ZTE Corporation
	Proposal 1. UE can perform L3 measurement at first, UE can know the symbol boundary, SSB index, frame boundary, etc.
Proposal 2. UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement.
Proposal 3. 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 4. To consider UE implementation for down selection.
Proposal 5 . Propose to use legacy value of L3 measurement for L1/L2 mobility.

	R4-2308486
	OPPO
	Proposal 1: L3 measurement report is not the prerequisite of L1 measurement configuration. Wait for RAN1/2 progress on the procedure and configuration
Proposal 2: 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.
Proposal 3: It is allowed for UE to use L3 measurement results for FR1 intra-frequency L1 measurement report or for FR1 inter-frequency L1 measurement report.
Proposal 4: 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 5: Consider both inter-frequency with Type 1 MG and inter-frequency without gap (the target cell’s SSB is completely contained in the DL active BWP).
Proposal 6: Reuse legacy value SNR = -3dB for intra-frequency L1-RSRP measurement of L1/L2 based inter-cell mobility.

	R4-2309490
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to clarify the relation between L3-measurements and L1-RSRP measurements in RRM requirements
Proposal 2: There are two acceptable, non-exclusive, directions for mobility measurements. One is using L3-measurements in LTM reporting format, and another is defining a new type for L1-measurements for mobility.
Proposal 3: L3-measurements for LTM shall be reported in L1-measurement report format (e.g., MAC CE).
Proposal 4: Baseline for LTM L1-measuremements is the following:
-	Supported RSes: SSB
-	UE Rx beam assumption: Rough Rx beam
-	Side condition: -6dB
-	Measurement periodicity: SMTC, others FFS
-	Reporting container: baseline MAC CE, FFS
-	Whether L3-filtering is needed
-	DL synchronization before measurement: FFS
-	Which sections of intra- and inter-frequency requirements can be used as a baseline: 9.2, 9.3
Proposal 5: Maximum number of cells configured for L1-measurements can be higher than the maximum number UE is capable of measuring
Proposal 6: Maximum number of configured cells for L1-RSRP measurement is at least 8.
Proposal 7: Network indicates UE which LTM cell(s) are measured.
Observation 1: LTM L1-measurements can be SSB based according to RAN1 agreement.
Proposal 8: LTM L1-measurements can be based on wide/rough beam.
Proposal 9: Prior to cell switch but after the candidate configuration, the network can indicate the UE on which target cell(s) to perform L1-measurements.
Proposal 10: LTM L1-RSRP measurements are mobility measurements, and therefore, there should not be limitation on the received time difference between the serving cell and target cell.
Proposal 11: DL synchronization for LTM shall be discussed for L1-RSRP mobility measurements.
Proposal 12: UL synchronization for LTM shall be discussed.
Observation 3: Active TCI state management procedure is beam management procedures for data reception.
Proposal 13: LTM is a mobility procedure, and therefore L1-RSRP DL measurements for LTM shall be designed to be mobility measurements
Proposal 14: Multi-RX aspects of LTM are not within the scope of rel-18 LTM work.
Proposal 15: LTM shall support SSB-based measurements with wide spatial settings (i.e., wide beam / rough beam)
Proposal 16: L3 measurement report is not a pre-requisite for L1 measurement configuration.
Proposal 17: L3 measurement report is not a pre-requisite for UE performing LTM L1-measurements (e.g., rough beam measurements)
Proposal 18: RAN4 to define LTM L1-measurement requirements for both known and unknown cells. FFS if in some scenarios unknown condition is excluded.
Proposal 19: FFS if known condition is needed (depends on the L1-measurement type)
Proposal 20: Before proceeding on issue 3-1-6, RAN4 should have common understanding on what L1-measurements for LTM mobility means.
Proposal 21: “During the last [5] seconds” can be removed from the known cell condition.
Proposal 22: For intra-frequency L1-RSRP measurement on neighbor cell, the requirements are designed based on measurement framework agreement.
Proposal 23: BWP without restriction waits for further progress in RAN4, and it can be out of scope of the LTM rel-18 work.
Proposal 24: Inter-frequency L1-RSRP measurements with gap and without gap are defined after intra-frequency requirements
Proposal 25: L1-measuerment side condition SNR =-6dB

	R4-2309594
	Ericsson
	Proposal 1:     RAN4 not to introduce any additional applicability rules for DL synchronisation assumptions for L1 measurements configuration or L1 measurement.
Proposal 2:  When NW configures a cell for L1 measurement, and if the UE did not measure that cell in last [5] seconds, UE performs L1 measurement on that cell after performing L3 measurement.
Proposal 3:     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 4:  RAN4 to agree that within the same SMTC occasion, UE can perform measurement for L1-RSRP for LTM and L3-RSRP for L3 mobility.
Proposal 5:  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 6:  If proposal 5 is agreed, send LS to RAN2 and RAN1 to design necessary signalling mechanism.
Proposal 7:  For all possible RTD values, RAN4 to reuse the same principles of L3-RSRP for L1-RSRP of LTM.
Proposal 8:  RAN4 to consider same side condition of L3 measurement as baseline.
Proposal 9:  RAN4 to consider type 1 MG for inter-frequency L1-RSRP measurements for LTM as baseline requirement. FFS whether to support type 2 MG.
Proposal 10:  RAN4 to agree that same MG occasion can be used for performing measurement of L1-RSRP for LTM and L3-RSRP for L3 mobility. In other words, no sharing or scaling is defined for L3 and L1 RSRP measurements for mobility.
Proposal 11:  Do not introduce dedicated MG for LTM measurements.
Proposal 12:  RAN4 to define inter-frequency L1-RSRP measurement accuracy requirements on non-serving cell.



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
[bookmark: _Hlk135408036][bookmark: OLE_LINK5][bookmark: OLE_LINK6](Online) Issue 2-1-1: Whether L1 measurement configured after receiving L3 measurement report on that cell
· Proposals
· Proposal 1 (CATT, CMCC, xiaomi, OPPO, Nokia, Ericsson): 
· For the behaviour of the NW, L3 measurement report is not the prerequisite of L1 measurement configuration.
· Proposal 2 (CATT, CTC, Apple, Huawei, ZTE, Ericsson): 
· From the view of UE, UE should perform L1 measurement on a neighbour cell after UE has performed L3 measurement.
· Proposal 3 (vivo): Report of L3 measurement results is necessary for activating the L1-RSRP measurement on that cell. RAN2 can decide on which layer the report of L3 measurement result is sent.
· Proposal 4 (Nokia): L3 measurement report is not a pre-requisite for UE performing LTM L1-measurements
· Recommended WF
· Recommend agree on 
· For the behaviour of the NW, L3 measurement report is not the prerequisite of L1 measurement configuration.
· From the view of UE, UE should perform L1 measurement on a neighbour cell after UE has performed L3 measurement.

(Online) Issue 2-1-2: Whether to consider L1 measurements on unknown cell
· Proposals
· Option 1 ([QC], CATT, MTK, Apple, Intel, xiaomi, Huawei, OPPO): No
· Option 1a (vivo, Nokia): For existing L1 measurement, No. FFS for a new type of L1 measurement if introduced by other WGs.
· Option 2 (CMCC): Yes
· Recommended WF
· Not define requirements for L1-RSRP measurement on unknown cell.
[bookmark: _Hlk127802379](Online) Issue 2-1-3: known cell condition for L1-RSRP measurement.
· Proposals
· Option 1 (CATT, CMCC, Apple, xiaomi, ZTE, CTC):
·  In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has performed L3 measurement on the target cell during the last [5] seconds, and
· The SSB from the target cell configured for L1 measurement remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown
· Option 2 (Nokia): FFS if known condition is needed.
·  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(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 sent a report of valid L3 measurement results 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
· Recommended WF
· Option 1.

[bookmark: _Hlk127802603](Online) Issue 2-1-4: Requirement applicability rule for L1-RSRP measurement 
· Proposals
· Option 1 (CTC, MTK, Apple, xiaomi, ZTE, vivo): Before L1-RSRP measurement, UE should achieve frame/slot/symbol level synchronization including acquiring SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbour cell, otherwise cell detection delay and SSB index acquisition delay are needed.
· Option 2 (Ericsson): RAN4 not to introduce any additional applicability rules for DL synchronisation assumptions for L1 measurements configuration or L1 measurement.
· Recommended WF
· Option 1.

[bookmark: _Hlk132206118]Issue 2-1-5: 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?
This issue pends on issue 2-1-4. Moderator suggests focusing on issue 2-1-4 in this meeting.
· Proposals
· Proposal 1 (MTK, Apple, Huawei):
· 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 2 (MTK, Apple): 
· 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 3 (vivo):
· In case deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter is provided, UE may skip the DL synchronization for obtaining frame/slot/symbol level synchronization and SFN level synchronization
· Recommended WF
· Postpone to next meeting. Focus on issue 2-1-4 in this meeting.

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
· Proposals
· Option 1 (MTK, Apple, Huawei): Not use final L3 measurement results for L1 report.
· Option 2 (OPPO): It is allowed for UE to use L3 measurement results for FR1 intra-frequency L1 measurement report or for FR1 inter-frequency L1 measurement report.
· Option 3 (QC): RAN4 to adopt a framework of step-wise LTM L1 measurement and report
· UE capability on the maximum number of cells/resources for LTM L1 measurements
· UE capability on the maximum number of cells/resources for LTM L3 measurements
· The capability is used to allow NW to overbook cells/resources for LTM L3 measurements than UE capability of LTM L1 measurement
· The number of overbooked LTM L3 measurement cells/resources cannot be larger than the UE capability of LTM L3 measurement
· RRC configures the following parameters:
· Filter coefficients to be applied to LTM L3 measurement
· The filter coefficients cannot be set to smaller values than those for layer 3 filtering in QuantityConfig
· Event conditions to further down select L1 measurement cells/resources among the LTM L3 cells
· The event can be similar to one of the events defined for L3 measurement report, e.g. events in ReportConfigNR, e.g.
· The LTM L3 measurement result (e.g. RSRP) becomes better than absolute threshold (which can be configurable)
· The LTM L3 measurement result (e.g. RSRP) becomes amount of offset better than PCell/PSCell’s cell level and/or beam level measurement result (which can be configurable)
· The above event is used for the UE autonomous down selection of cells and/or resources for LTM-specific L1 measurements and/or reports, i.e. if the configured condition is met, UE autonomously further measures the corresponding cells and resources in L1 level and may report the results.
· L1 report configurations
· Detailed report configuration for the down selected LTM L1 measurement cells and/or resources.
· Option 4 (vivo): In R18, RAN4 captures a new type of L1 measurement in the spec on top of existing measurements, if RAN1/RAN2 agrees to support:
· Existing L3 measurement, while the reporting container is L3 MR.
· Existing Type-1 L1 measurement for beam managements, while the reporting container is UCI.
· New Type-2 L1 measurement for mobility, while the UE measurement behaviour is the same as L3 measurement, and new measurement and reporting mechanism are to be introduced by RAN2/RAN1.
· Option 5 (Nokia):
· RAN4 to clarify the relation between L3-measurements and L1-RSRP measurements in RRM requirements
· LTM is a mobility procedure, and therefore L1-RSRP DL measurements for LTM shall be designed to be mobility measurements
· There are two acceptable, non-exclusive, directions for mobility measurements. One is using L3-measurements in LTM reporting format, and another is defining a new type for L1-measurements for mobility.
· L3-measurements for LTM shall be reported in L1-measurement report format (e.g., MAC CE).
· LTM L1-measurements can be based on wide/rough beam.
· Baseline for LTM L1-measuremements is the following:
· Supported RSes: SSB
· UE Rx beam assumption: Rough Rx beam
· Side condition: -6dB
· Measurement periodicity: SMTC, others FFS
· Reporting container: baseline MAC CE, FFS
· Whether L3-filtering is needed
· DL synchronization before measurement: FFS
· Which sections of intra- and inter-frequency requirements can be used as a baseline: 9.2, 9.3
· Recommended WF
· RAN4 to proceed with the assumption that final L3 measurement results are not used in L1 report. Proponents for using final L3 measurement results in L1 report are encouraged to consolidate to a single solution before recommending to RAN1/2.	Comment by Nokia: Based on the proposals, “more discussion needed” 

Altenatively, capabilities can be discussed but “not used” is prematurely excluding options, which is not good really.  	Comment by Ada Wang (王苗): I think you can propose your solution for discussion during the meeting. I will keep the recommended WF unchanged.

Sub-topic 2-3 Measurement capability
Issue 2-3-1: Intra-frequency layers to measure
· Proposals
· Option 1 (MTK): For L1-RSRP measurement on neighbour cell, UE measures only one intra-frequency layer on each FR2 band in CA scenario.
· Option 2 (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.  
·  For the case RTD no larger than CP, not to limit the number of frequency layer for existing L1 measurements.
· For the new type of L1 measurements, the number of frequency layer to measure neighbour cell follows the same requirements as L3 measurements.
· Recommended WF
· Need more discussion.

Issue 2-3-2: Supported number of cells and beams for L1 measurement
As RAN1 has similar discussion, to avoid duplicated discussion, moderator recommends no discussion at least in this meeting. 
	Agreement (R1-2304276)
For the beam selection for SSB based L1-RSRP measurement report,
· Beam selection is performed across the L cells from configured (or activated, if introduced) cells, i.e. M beams for each of the L cells 
· FFS: How to select the L cells and M beams per cells is up to UE
· M x L beams are reported in a single report instance
· Max values of M and L are based on UE capability, and at least M x L=4 is supported as a UE capability, other UE capabilities are FFS 
· FFS if UE is allowed to report less than M x L beams 
· The values of M and L are configured to the UE in the reporting configuration 
· FFS: The following configurability is introduced in the report configuration
· 1) Whether serving cell is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2
2) at least one of the inter-frequency cells is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2 and at least one cell in inter-frequency


· Proposals
· Option 1 (CATT): The supported maximum number of cells configured for L1 measurement [on neighbour cell] is up to UE capability
· The lowest value of the capability should not smaller than L in RAN1.
· Option 2 (CMCC, MTK, Apple): Considering that RAN1 has discussed the UE capability on number of cells/beams, in order to avoid duplicated discussion, the related UE capability design can be left to RAN1.
· CMCC: it is proposed to measure at least [3] SSB inter-frequency carriers.
· Option 3 (vivo): RAN4 define R18 L1-RSRP requirements only for the case that only one NSC is supported to be measured by UE in FR2.
· Option 4 (Nokia): Maximum number of configured cells for L1-RSRP measurement is at least 8.
· Recommended WF
· To avoid duplicated discussion, the related UE capability design can be left to RAN1. Moderator recommends no discussion at least in this meeting.

Issue 2-3-3: How to handle the case that the number of cells NW configured to measure exceeds the configuration to exceed UE capability
As RAN1 has similar discussion, the following agreement in RAN1 is copied here for information. 
	Agreement (R1-2304276)
For the beam selection for SSB based L1-RSRP measurement report,
· Beam selection is performed across the L cells from configured (or activated, if introduced) cells, i.e. M beams for each of the L cells 
· FFS: How to select the L cells and M beams per cells is up to UE
· M x L beams are reported in a single report instance
· Max values of M and L are based on UE capability, and at least M x L=4 is supported as a UE capability, other UE capabilities are FFS 
· FFS if UE is allowed to report less than M x L beams 
· The values of M and L are configured to the UE in the reporting configuration 
· FFS: The following configurability is introduced in the report configuration
· 1) Whether serving cell is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2
2) at least one of the inter-frequency cells is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2 and at least one cell in inter-frequency


· Proposals
· Option 1 (MTK, Apple): Regarding how to handle the case that the number of cells NW configured to measure exceeds the configuration to exceed UE capability, RAN4 can wait for RAN1 conclusion at this time.
· 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 (CTC, Intel): The configured SSB for L1 measurement on neighbour cell shall not exceed UE capability.
· Option 4 (vivo): No RRM requirements are defined if the number of cells configured/activated to perform L1 measurement exceeds UE capability.
· Option 5 (ZTE): Up to UE implementation.
· Option 6 (Nokia): Maximum number of cells configured for L1-measurements can be higher than the maximum number UE is capable of measuring
· Option 7 (Ericsson): 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 8 (QC): If UE autonomously selects cells/SSBs for LTM L1-RSRP measurements among preconfigured cells/SSBs for LTM L3 measurements, the down selected LTM cells are considered known cells in terms of requirement applicability rule even without so-called an intermediate LTM L3 measurement report.
· Recommended WF
· Need more discussion.

Sub-topic 2-4 Intra-frequency L1-RSRP Measurement delay
Scenario
[bookmark: _Hlk135408073](Online) Issue 2-4-1-1: Whether to specify requirements for SSB for intra-frequency L1 measurement not covered by serving cell active BWP
· Proposals
· [bookmark: _Hlk135222590]Option 1 (CTC, MTK, Apple, vivo, OPPO, Nokia): Not consider the case that target SSB is not within active BWP for intra-frequency L1 measurement in R18 LTM.
· Option 2 (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.
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.
Based on the discussion in last meeting, the majority supports to consider the case that SSB periodicity of FR2 intra-frequency neighbour cell and serving cell equals to SMTC periodicity in R18 LTM. Moderator recommends to agree on Option 1.
· Proposals
· Option 1 (vivo, Ericsson): 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.
· Option 2 (QC): Not 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.
· Recommended WF
· Option 1.

Issue 2-4-1-3: whether to support the case that SSB periodicity of FR1 intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM.
· Proposals
· Option 1 (Ericsson): Define L1-RSRP measurement requirements for the case that SSB periodicity of neighbour cell and serving cell equals to SMTC periodicity in R18 LTM.
· Recommended WF
· Need more discussion.

UE incapable of RTD>CP
Issue 2-4-2-1: Basic assumption
· Proposals
· Proposal 1 (CTC, xiaomi): For UE incapable of RTD>CP, assume that UE has one FFT module for L1-RSRP measurement.
· Proposal 2 (Ericsson): 
· For all possible RTD values, RAN4 to reuse the same principles of L3-RSRP for L1-RSRP of LTM.
· RAN4 to agree that within the same SMTC occasion, UE can perform measurement for L1-RSRP for LTM and L3-RSRP for L3 mobility
· Recommended WF
· Need more discussion.

(Online) Issue 2-4-2-2: Measurement period of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP when RTD of serving cell and neighbour cell is always within CP.
· Proposals
· Option 1 (MTK):
· For UE incapable of RTD>CP, the legacy measurement periods specified in R17 for non-serving cell are applicable when RTD of serving cell and neighbour cell is always within CP.
· For UE incapable of RTD>CP, if there are multiple neighbour cells in a FR2 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, when RTD of serving cell and neighbour cell is always within CP.
· FFS: how to share SSB occasions with TCI state tracking on neighbour cell.
· Option 2 (xiaomi, Huawei): For UE 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.
· Huawei: For intra-frequency inter-cell L1-RSRP measurement, supported to-be measured candidate cells needs to be discussed. If there are more than 1 neighbour cell, the sharing factor (PSC and PCDP) in R17 ICBM shall be modified.
· Option 3 (Ericsson): Measurement period should be derived based on the following principle. 
· Within the same SMTC occasion, UE can perform measurement for L1-RSRP for LTM and L3-RSRP for L3 mobility.
· Recommended WF
· Recommend agree on:
· If UE is incapable of RTD>CP, the legacy measurement periods specified in R17 for non-serving cell can be used as a baseline when RTD of serving cell and neighbour cell is within CP.
· FFS: How to define the requirements for multiple neighbor cells in a frequency layer in FR2.

Issue 2-4-2-3: Measurement restriction and scheduling restriction of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP 
· Proposals
· Option 1 (MTK, xiaomi, Huawei): 
· For UE incapable of RTD>CP, the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbour cell when RTD of serving cell and neighbour cell is always within CP.
· Recommended WF
· Recommend agree on Option 1:
· For UE incapable of RTD>CP, the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbour cell when RTD of serving cell and neighbour cell is always within CP.
Issue 2-4-2-4: Whether to define measurement delay requirements if UE incapable of RTD>CP but the actual RTD of serving cell and neighbour cell is larger than CP
· Proposals
· Option 1 (xiaomi, Huawei): Not to define requirement. It is up to UE implementation.
· Option 2 (MTK): 
· For UE incapable of RTD>CP, when the actual RTD of serving cell and neighbour cell is larger than CP, UE would not be able to measure different cells simultaneously even in FR1. UE would measure different intra-frequency cells in TDM fashion.
· For UE incapable of RTD>CP, 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, when NW has no confidence on ensuring RTD always within CP.
· FFS: how to share with TCI state tracking on neighbour cell.
· Recommended WF
· Need more discussion.
Issue 2-4-2-5: Whether to define measurement and scheduling restriction requirements if UE incapable of RTD>CP but the actual RTD of serving cell and neighbour cell is larger than CP
· Proposals
· Option 1 (Huawei): Not to define requirements. 
· Option 2 (MTK): 
· If NW has no confidence on ensuring RTD always within CP, scheduling restriction should be always expected for UE incapable of RTD>CP.
· Recommended WF
· Need more discussion.

UE capable of RTD>CP
Issue 2-4-3-1: Basic assumption
· Proposals
· Proposal 1 (MTK): In FR1, the reported number of supported cells in a frequency layer is at least the number of cells that UE can measure simultaneously.
· Proposal 2 (Ericsson): 
· For all possible RTD values, RAN4 to reuse the same principles of L3-RSRP for L1-RSRP of LTM.
· RAN4 to agree that within the same SMTC occasion, UE can perform measurement for L1-RSRP for LTM and L3-RSRP for L3 mobility
· Recommended WF
· Need more discussion.

Issue 2-4-3-2: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR1
· Proposals
· Option 1 (MTK): 
· 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.
· Option 2 (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 3 (Ericsson): Measurement period should be derived based on the following principle. 
· Within the same SMTC occasion, UE can perform measurement for L1-RSRP for LTM and L3-RSRP for L3 mobility.
· 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 FR2
· Proposals
· Option 1 (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 when RTD of serving cell and neighbor cell larger than CP. P1 is valid when any symbol of the SSBs from serving cell and neighbour cell are overlapping or adjacent (in time domain). Adjacent here means the actual timing difference between the symbol of the SSB from serving cell and neighbour cell is within CP.
· 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.
· FFS: how to share with TCI state tracking on neighbour cell
· Option 2 (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 3 (Ericsson): Measurement period should be derived based on the following principle. 
· Within the same SMTC occasion, UE can perform measurement for L1-RSRP for LTM and L3-RSRP for L3 mobility.
· Recommended WF
· Need more discussion.

Issue 2-4-3-4: Measurement restriction and scheduling restriction of intra-frequency L1-RSRP measurement for UE incapable of RTD>CP
· Proposals
· Option 1 (QC, MTK): For UE capable of RTD>CP, measurement restriction and scheduling restriction should be extended also to the symbol before and after SSB symbols.
· MTK: deriveSSB_IndexFromCell should be always enabled
· Option 2 (Huawei):
· In FR1, if UE doesn’t support simultaneousRxDataSSB-DiffNumerology, 
· If UE performs neighbour cell L1-RSRP measurement based on SSB occasion, RAN4 is to specify scheduling restriction requirements for L1-RSRP measurement on neighbor cell when deriveSSB_IndexFromCell is enabled, and is not to specify requirements when deriveSSB_IndexFromCell is not enabled.
· If UE performs neighbour cell L1-RSRP measurement based on SMTC, legacy scheduling restriction defined in clause 9.2.5.3.2 can be reused.
· In FR2-1, 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
· Recommended WF
· Need more discussion.

Sub-topic 2-5 Inter-frequency L1-RSRP measurement delay
Scenario
[bookmark: _Hlk135410248](Online) Issue 2-5-1-1: Type of inter-frequency L1-RSRP measurement to support
The proposals are not exclusive.
· Proposals
· Proposal 1 (CAT, CTC, CMCC, MTK, Apple, xiaomi, Huawei, OPPO, Ericsson):
· Define the requirement for inter-frequency L1-RSRP measurement with type 1 MG as a baseline.
· Proposal 2 (CAT, CTC, CMCC, MTK, Apple, Huawei, OPPO):
· Consider Inter-frequency without gap (target SSB within DL active BWP) with UE capability.
· Proposal 3 (CATT, CMCC, MTK, xiaomi, Huawei): 
· Support inter-frequency L1-RSRP measurement with Type-2 MG in R18 LTM.
· Proposal 4 (Ericsson): FFS whether to support type 2 MG.
· Proposal 5 (CATT, CTC, Huawei): L1 inter-frequency with NCSG can be postponed.
· Proposal 6 (CTC, Huawei): L1 inter-frequency with NeedforGap can be postponed.
· Proposal 7 (vivo): For existing L1 measurement, NOT to define inter-frequency L1 measurement requirements. For new Type of L1 measurement if agreed in other WGs, inter-frequency requirements are specified for both the within gap case and outside gap case, and the legacy L3 measurement behaviour is re-used.
· Proposal 8 (Nokia): Inter-frequency L1-RSRP measurements with gap and without gap are defined after intra-frequency requirements
· Recommended WF
· Recommend agree on:
· Define the requirement for inter-frequency L1-RSRP measurement with type 1 MG as a baseline.
· Consider Inter-frequency without gap (target SSB within DL active BWP) with UE capability.
· FFS: The details of the capability
· Not consider L1 inter-frequency with NCSG in R18 LTM.
· Not consider L1 inter-frequency with NeedforGap in R18 LTM.
· FFS: whether to support type 2 MG in R18 LTM.

L1 inter-frequency with Type 1 MG
Issue 2-5-2-1: The principles in defining inter-frequency L1-RSRP measurement period with Type 1 MG in FR1
· Proposals
· Proposal 1 (CATT, Intel, Huawei): In FR1, UE carries out L1-RSRP inter-frequency SSB measurements within L3 measurement gaps.
· Proposal 2 (Ericsson):
·  RAN4 to agree that same MG occasion can be used for performing measurement of L1-RSRP for LTM and L3-RSRP for L3 mobility. In other words, no sharing or scaling is defined for L3 and L1 RSRP measurements for mobility.
· RAN4 to agree that within the same SMTC occasion, UE can perform measurement for L1-RSRP for LTM and L3-RSRP for L3 mobility
· Recommended WF
· Need more discussion.

Issue 2-5-2-2: 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 , SMTC period or SSB period))  CSSFinter

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

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

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



· Recommended WF
· Need more discussion.

Issue 2-5-2-3: The principles in defining inter-frequency L1-RSRP measurement period with MG in FR2
· Proposals
· Option 1 (MTK): Treat L1 inter-frequency measurement with MG on each cell as an independent inter-frequency layer in FR2. When calculating CSSF, overlapping with one additional L1 inter-frequency measurement is equivalent to overlapping with one more frequency layer.
· Option 2 (Ericsson): 
· RAN4 to agree that same MG occasion can be used for performing measurement of L1-RSRP for LTM and L3-RSRP for L3 mobility. In other words, no sharing or scaling is defined for L3 and L1 RSRP measurements for mobility.
· RAN4 to agree that within the same SMTC occasion, UE can perform measurement for L1-RSRP for LTM and L3-RSRP for L3 mobility
· Recommended WF
· Need more discussion.

Issue 2-5-2-4: 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 , SMTC period or SSB period))  CSSFinter

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

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

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



· Recommended WF
· Need more discussion.
L1 inter-frequency without gap (The target cell’s SSB is completely contained in the DL active BWP)
Issue 2-5-3-1: How much alignment is needed for SFN and frame boundary across serving and inter-frequency without gap neighbour cells
· Proposals
· Option 1 (Intel): RAN4 clarifies how much alignment is needed for SFN and frame boundary across serving and inter-frequency neighbour cells before it specifies any requirement
· Recommended WF
· Need more discussion.

L1 inter-frequency with type 2 gap
Issue 2-5-4-1: dedicated MG for shared MG for inter-frequency L1-RSRP measurement in FR2
· Proposals
· Option 1 (Intel, Huawei): A dedicated measurement gap configuration is used for inter-frequency L1-RSRP SSB measurements with measurement gaps in FR2
· Option 2 (Apple): As baseline, UE carries out L1-RSRP inter-frequency SSB measurements within legacy measurement gap. RAN4 needs to discuss gap sharing between L1 and L3 measurement.
· Option 3 (Ericsson): Do not introduce dedicated MG for LTM measurements.
· 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 (CATT, CTC, MTK, Huawei, OPPO): Reuse legacy value SNR= -3dB
· Option 2 (Nokia, ZTE, Ericsson): SNR = -6dB (same as L3 measurement) 
· Option 3 (vivo): For existing L1 measurements, the side condition for measurement accuracy requirements is -3dB. For new type of L1 measurements if agreed by other WGs, the side condition for measurement accuracy requirements is -6dB.
· 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 discuss the tightening of intra-frequency L1-RSRP measurement accuracy for L1/L2 mobility
· Proposal 2 (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: Procedure of L1-RSRP measurement configuration
In moderator’s understanding, procedure wise discussion is not RAN4’s work. Moderator suggests no more discussion on this issue.
· Proposals
· Proposal 1 (Nokia): 
· Network indicates UE which LTM cell(s) are measured.
· Prior to cell switch but after the candidate configuration, the network can indicate the UE on which target cell(s) to perform L1-measurements.
· Recommended WF
· No more discussion.

Issue 2-7-2: Whether to define requirements for activation of L1 measurement
· Proposals
· Proposal 1 (vivo): 
· The subset of candidate cells, on which L1-RSRP measurement is performed by UE, is activated by network.
· RAN4 defines activation delay requirements for activating the L1-RSRP measurement.
· Recommended WF
· Need more discussion.
Topic #3: LTM – Cell switch delay requirements (AI 8.25.2.3)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2309489
	Nokia, Nokia Shanghai Bell
	Observation 1: According to the WID, serving cell change can happen within one CG, which means that the role switch scenario between PCell and SCell is more specifically between PCell and SCell in MCG.
Proposal 1: RAN4 to define LTM requirements for the following scenarios (source  target):
-	FR1  FR1
-	FR1  FR2
-	FR2  FR2
-	FR2  FR1
Proposal 2: RAN4 to support the following (detailed) scenarios for LTM:
	Cell switch scenario
	CA/DC setup before cell switch
	FR scenario (intra- and inter-frequency)

	PCell switch to a neighbor cell
	SA: PCell configured

CA: PCell and one or more SCells configured

DC: PCell and PSCell configured (and one or more SCells in SCG and/or MCG)
	FR1 PCell à FR1 cell
FR1 PCell à FR2 cell
FR2 PCell à FR1 cell
FR2 PCell à FR2 cell

	PSCell switch to a neighbor cell
	DC: PCell and PSCell configured (and one or more SCells in SCG and/or MCG)
	FR1 PSCell à FR1 cell
FR1 PSCell à FR2 cell
FR2 PSCell à FR1 cell
FR2 PSCell à FR2 cell

	Role switch between PCell and one of the configured SCells in MCG
	CA: PCell and one or more SCells configured

DC: PCell, PSCell and at least one SCell in MCG configured
	FR1 PCell ↔ FR1 MCG SCell
FR1 PCell ↔ FR2 MCG SCell
FR2 PCell ↔ FR1 MCG SCell
FR2 PCell ↔ FR2 MCG SCell



Proposal 3: RAN4 to discuss whether the following scenarios are supported in the Rel-18 NR_Mob_Enh2 WI: 
1) PCell switch to a current SCell in MCG (without PCell becoming a new SCell) 
2) PSCell switch to a current SCell in SCG (without PSCell becoming a new SCell)
Proposal 4: Not to specify “during the last 5 seconds” in known or unknown conditions

	R4-2307276
	Qualcomm Incorporated
	Delay and Interruption Requirements due to UL Activation and Transmission for LTM Cell
Proposal 1: RAN4 to discuss whether and how to define delay and interruption requirements for PDCCH ordered PRACH transmission to LTM cell for which UE needs additional processing to build and load RF scripts. It is also up to decisions from other working groups.
Proposal 2: When one of SCells is promoted to PCell upon LTM-based handover, RAN4 to discuss whether and how to differently define LTM based handover delay and interruption requirements depending on whether the SCell is for DL-only or both DL/UL. It is also up to decisions from other working groups.

RRC Processing Delay for LTM Measurement and Handover
Proposal 3: RAN4 to not assume UE can always finish a processing of RRC configurations for LTM cells before LTM handover command reception, e.g. the processing and loading the configuration before the LTM handover command reception can be limited to 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 cell before LTM handover command reception means the entire downlink configuration of the LTM target cell is processed and loaded.

	R4-2307400
	CATT
	Proposal 1: 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 2: Not define RACH-based cell switch delay requirements for unknown cell case.
Proposal 3: When TCI state is indicated together with cell switch command, only define cell switch delay requirements for known TCI state case and not define requirements for unknown TCI state case.
Proposal 4: Not define RACH-less cell switch delay requirements for unknown cell case.
Proposal 5: The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd.
Proposal 6: 
· 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

	R4-2307510
	China Telecom
	Proposal1: 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 2: The time for UE processing could been reduced if some procedures have been done before UE receive the cell switch command.
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 above option as known cell conditions. 

	R4-2307562
	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: Tsearch = 0 for following cases:
· the target cell is known, or
· DL synchronization for candidate cell(s) is performed before cell switch command, or
· target cell is current SCell
Proposal 3: 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 4: Tmargin is time for SSB post-processing. Tmargin can be up to 2ms.
Proposal 5: 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 6: 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 7: 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 8: 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).

	R4-2307610
	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 the target SSB is not available at least once in every 160ms period.
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_time for ASN.1 decoding and validity/compliance check of target cell configuration should be added in the cell switch delay requirements.
Proposal 7: Further discuss whether longer Texecution_time is needed due to “reference configuration + delta configuration”.
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 8: To avoid defining too much Tprocessing,2 values for different scenarios, suggest focusing only on the typical scenarios and classifying the scenarios into limited groups.
Proposal 9: Detailed discussion on the impact of particular parameters on the processing time should be avoided.
Proposal 10: Categorize all the scenarios into at most four groups depending on if L2/L3 reconfiguration or L1 reconfiguration is needed and further discuss which group(s) to define requirements for.
ing on if L2/L3 reconfiguration or L1 reconfiguration is needed:
	
	L2/L3 reconfig
uration
	L1 reconfig
uration
	Typical scenario

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

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

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

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


Proposal 11: In cell switch delay requirements, Tprocessing,2=20ms for intra-FR cell switch and Tprocessing,2=40ms for inter-FR cell switch when software processing for L2/L3 reconfiguration and L1 reconfiguration is needed. FFS: the value for other groups.
Proposal 12: 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 have tracked the target cell in the latest 160ms.
Proposal 13: Not define cell switch delay requirements for unknown cell case and Tsearch=0.
Proposal 14: Only define cell switch delay requirements for known TCI state case and not define requirements for unknown TCI state case.
Proposal 15: For PCell/PSCell switch delay, further discuss whether extra time is needed to measure PL-RS.

	R4-2307648
	Apple
	Proposal 1: Not define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).
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 2: 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.
Proposal 3: UE is not expected to verify and apply all RRC parameters for all candidate cells before receiving cell switch command. Similar to CHO requirement, additional execution time shall be considered in Tprocessing (TLTM-processing or Tprocessing, 2 depending on conclusion on the equation in cell switch delay) besides the legacy Tprocessing in legacy Tinterrupt.
Proposal 4: known cell conditions in LTM:
· Use the following known cell condition as a baseline for further study:
· The target cell is known if it has been meeting the following conditions:
· During the last 5 seconds before the reception of the cell switch command:
· the UE has sent a valid L1 or [L3] measurement report for the target cell and
· One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.3,
· One of the SSBs measured from the target cell also remains detectable during the cell switch delay according to the cell identification conditions specified in clause 9.3.
· otherwise it is unknown.
Proposal 5: known TCI conditions:
· 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.

	R4-2307950
	Xiaomi
	Proposal 1: For the scenario “SpCell change with SCell change”, SpCell switch delay is not extended by SCell changes, i.e., UE is supposed to perform SCell change after cell switch of SpCell is finished.
Proposal 2: RAN4 not to define the LTM delay requirement which starts from UE receives RRC configuration on candidate cell(s).
Proposal 3: 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 indicated beam of the target cell.
Proposal 4: 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: The cell search delay of target cell should not be accounted in cell switch delay requirement.
Observation 2: The UE processing time in term of software processing time and baseband preparation time are considered in cell switch delay requirement.
Observation 3: If T/F fine tracking (TΔ) is needed after receiving cell switch command, the T/F fine timing tracking delay is considered in cell switching delay.
Observation 4:  For RACH-based cell switch, the RACH uncertainty delay is considered in cell switching delay.
Observation 5: For RACH-less cell switch, the uncertainty delay of the first DL/UL reception/transmission on target cell is considered in cell switching delay.
Proposal 5: For L1/L2 based inter-cell mobility, the cell switch delay is defined as follows:
· For RACH-based cell switch
Tdelay = Tcmd + Tprocessing + T∆ + Tmargin + TIU
	Where,
	Tcmd equals to THARQ+3ms;
	Tprocessing is the SW processing and baseband preparation time
	T∆ is the fine timing tracking delay
	TIU is the uncertainty in acquiring the first available PRACH occasion 
	Tmargin is time for SSB post-processing
· For RACH-less cell switch
Tdelay = Tcmd + Tprocessing + T∆ + Tmargin + TIU
Where,
Tcmd equals to THARQ+3ms;
Tprocessing is the SW processing and baseband preparation time
T∆ is the fine timing tracking delay
TIU is the time uncertainty of the first DL/UL reception/transmission on the target cell
Tmargin is time for SSB post-processing

	R4-2308217
	vivo
	Proposal 1  RAN4 hold on the discussion on RRM requirements for SpCell change with SCell change until RAN2 concludes to support direct SCell activation at SpCell change.
Proposal 2  UE can not perform T/F tracking before necessary L1 reconfiguration, which get the UE's L1 ready to receive DL of the target cell. 
· If needed, some other L1 configuration, L2/L3 reconfiguration and L2 reset can be performed during cell switch, i.e. in some cases it can be performed after the T/F tracking.
Proposal 3  For RACH-less cell switch, the end point is defined when UE performs the first DL/UL reception/transmission on the target cell based on the indicated transmission configuration.
Proposal 4  For the baseline requirement, RAN4 assume UE forms the complete configuration and applies it during the execution of cell switch command. 
Proposal 5  RAN4 not to define cell switch delay requirements for the case that the target cell is unknown.
Proposal 6  At least support TΔ = 0, Tsearch = 0, Tmargin = 0, for the case that DL synchronization for candidate cell(s) is performed before cell switch command.
Proposal 7  Add a new term Tswitch, while the detailed value would equals to beam application time, which will be further specified by RAN1.
Proposal 8  For the scenario 2 that RAN1 has already agreed to support, RAN4 only consider known and activated TCIs, i.e. the time-frequency tracking and PL-RS maintenance are performed before cell switch command. No cell switch requirement is defined for the scenario 2, if the indicated TCI is unknown or not activated.
Proposal 9  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

	R4-2308329
	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: Tprocessing,2 is 20ms for the same FR and 40ms for different FR.
Proposal 3: Tsearch is zero as DL coarse synchronization has been performed before cell switch.
Proposal 4: If SSB based fine synchronization is performed before cell switch, Tdelta is zero.
Proposal 5: If SSB based fine synchronization is performed before cell switch, TCI state switch delay is not needed.
Proposal 6: For RACH-based cell switch, Tiu can be reused. For RACH-less based cell switch, Tiu is zero. Proposal 7: There is almost no interruption during cell switch procedure when target Pcell/SCell is current SCell/PCell.

	R4-2308411
	ZTE Corporation
	Proposal 1.  Tcmd : Tcmd can be reduced for R18 LTM.
           Tsearch: If the target cell is known, then Tsearch = 0 ms.
           T∆ : T∆ can be skipped if DL synchronization can be performed before cell switch command.
Proposal 2. For RACH-less case, ending point can be the first DL/UL reception/transmission on the indicated beam of the target cell.
Tcmd : Tcmd can be reduced for R18 LTM.
           Tsearch: If the target cell is known, then Tsearch = 0 ms.
           T∆ : T∆ can be skipped if DL synchronization can be performed before cell switch command.
Proposal 3. T∆ = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command.
Proposal 4. The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd  from RAN4 definition.

	R4-2308487
	OPPO
	Proposal 1: For SpCell change with SCell change, role change within the same CG are supported to reduce the delay in LTM.
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
· Tprocessing : UE processing time including MAC/RLC reset (when configured), RF retuning and baseband retuning
· Cell search time: if the target/candidate cell is assumed to be known or current SCell, Tsearch = 0
· TΔ : fine timing tracking time
· Tmargin: SSB or CSI-RS post-processing
· TIU: Interruption uncertainty in acquiring the first available PRACH occasion in the new cell or the first DL/UL reception/transmission on the indicated beam

	R4-2309491
	Nokia, Nokia Shanghai Bell
	Observation 1: LTM handover delay/interruption may, depending on the scenario, vary between MAC-CE based TCI state switching and L3 handover delay/interruption.
Proposal 1: Interruption caused by LTM handover shall not exceed the interruption time caused by L3 handover.
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: If delay requirements are defined for known and unknown target cell, Tsearch = 0 when the target cell is known.
Proposal 5: If delay requirements are defined for known and unknown target cell, Tsearch = 0 when the target cell is a current serving cell.
Proposal 6: Value of Tsearch in the unknown target cell scenario is pending on RAN1 agreements and the definition of known cell condition.
Proposal 7: T/F fine tracking baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms. TΔ and Tmargin can be 0 under certain conditions.
Proposal 8: If random access can be fully completed before the cell switch command, TIU = 0.
Proposal 9: If random access happens after the cell switch command, legacy definition of TIU can be used as the baseline depending on RAN1 agreements.
Observation 2: RAN1 has agreed that unified TCI is supported for LTM. FFS whether Rel-15/16 TCI framework is supported as well.
Observation 3: The details of TCI state activation/indication before and/or after the cell switch command have not been agreed by RAN1.
Proposal 10: Wait for further RAN1 agreements regarding TCI state activation/indication.
Proposal 11: Discuss known cell conditions after LTM L1-measurements are clear


	R4-2309595
	Ericsson
	Proposal 1:  If UE is configured with pre-synchronisation, 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:  For common understanding among companies, RAN4 to confirm that T/F fine time tracking is based on SSB and not based on TRS (at least from the requirements point of view).
Proposal 3:  RAN4 to define 4 groups of UE processing delays and the delay values for different groups is [0ms, 5ms, 10ms, 20ms/40ms]
Proposal 4:  In which scenarios which delay being applied is FFS.
Proposal 5:  If UE has performed pre-sync to the target cell before receiving cell switch command, cell search is 0. 
Proposal 6:  If a UE has not performed pre-sync on the target cell, legacy cell search delay can be reused
Proposal 7:  If UE has performed pre-sync to the target cell before receiving cell switch command, T∆ + Tmargin is 0. 
Proposal 8:  If a UE has not performed pre-sync on the target cell, legacy fine timing delay can be reused.
Proposal 9:  If UE needs to perform RACH after cell switch command, TIU can be same as legacy
Proposal 10:  If UE need not perform RACH after cell switch command, Tuncertainity is delay uncertainty to transmit RRCReconfigurationComplete.
Proposal 11:  RAN4 to wait for further RAN1 progress for TCI application time.



Open issues summary
Sub-topic 3-1 General and Principles
Issue 3-1-1: Scenarios to support
In moderator’s understanding, the scenarios listed in proposal 1 and proposal 2 are all supported in LTM.
· Proposals
· Proposal 1 (Nokia): RAN4 to support the following scenarios for LTM.
	Cell switch scenario
	CA/DC setup before cell switch
	FR scenario (intra- and inter-frequency)

	PCell switch to a neighbour cell
	SA: PCell configured
CA: PCell and one or more SCells configured
DC: PCell and PSCell configured (and one or more SCells in SCG and/or MCG)
	FR1 PCell  FR1 cell
FR1 PCell  FR2 cell
FR2 PCell  FR1 cell
FR2 PCell  FR2 cell

	PSCell switch to a neighbour cell
	DC: PCell and PSCell configured (and one or more SCells in SCG and/or MCG)
	FR1 PSCell  FR1 cell
FR1 PSCell  FR2 cell
FR2 PSCell  FR1 cell
FR2 PSCell  FR2 cell

	Role switch between PCell and one of the configured SCells in MCG
	CA: PCell and one or more SCells configured
DC: PCell, PSCell and at least one SCell in MCG configured
	FR1 PCell ↔ FR1 MCG SCell
FR1 PCell ↔ FR2 MCG SCell
FR2 PCell ↔ FR1 MCG SCell
FR2 PCell ↔ FR2 MCG SCell



· Proposal 2 (Nokia): RAN4 to discuss whether the following scenarios are supported in the Rel-18 LTM:
· PCell switch to a current SCell in MCG (without PCell becoming a new SCell) 
· PSCell switch to a current SCell in SCG (without PSCell becoming a new SCell)
· Recommended WF
· Confirm the scenarios listed in proposal 1 and 2 are all supported in R18 LTM.

Issue 3-1-2: SpCell cell switch delay requirements for SpCell change with SCell change
As RAN2 has not conclude to support direct SCell activation at SpCell change, moderator suggests holding on the discussion of this issue.
· Proposals
· Option 1 (xiaomi): For the scenario “PCell change with SCell change”, PCell switch delay is not extended by SCell changes, i.e., UE is supposed to perform SCell change after cell switch of PCell is finished.
· Option 2 (vivo): RAN4 hold on the discussion on RRM requirements for SpCell change with SCell change until RAN2 concludes to support direct SCell activation at SpCell change.
· Recommended WF
· Option 2.

Issue 3-1-3: 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).
· Option 2 (Nokia): Before proceeding on this issue, RAN4 should have common understanding on what L1-measurements for LTM mobility means
· Recommended WF
· Need more discussion

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](Online) 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


 
Moderator suggests following RAN2 agreement and going to Option 1.
· Proposals
· Option 1 (CMCC, MTK, Huawei): UE performs the first UL transmission on the indicated beam of the target cell.
· Option 2 (xiaomi, vivo): 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 (Ericsson): ending point of the cell switch is RRCReconfigurationComplete (same as RAN2 agreement)
· Recommended WF
· 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 (MTK): 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 (CTC):  Under the condition that target cell is known, UE can perform T/F fine tracking (TΔ) if needed at first and then L1/L2/L3 processing (Tprocessing,2) to reduce the interruption time during cell switch.
· Option 3 (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 cannot perform T/F tracking before necessary L1 reconfiguration, which get the UE's L1 ready to receive DL of the target cell. If needed, some other L1 configuration, L2/L3 reconfiguration and L2 reset can be performed during cell switch, i.e., in some cases it can be performed after the T/F tracking.
· Option 6 (Ericsson): 
· Proposal 1: 	If UE is configured with pre-synchronisation, 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
· Recommended WF
· Need more discussion.
Issue 3-2-3: RS for T/F fine tracking
Option 1 is referring to T/F fine tracking after cell switch command in moderator’s understanding. According to RAN1 progress, TRS based T/F fine tracking is not supported yet.
	Agreement (in R1-2304276)
From RAN1 point of view, at least the following information can be included in the cell switch command, which is conveyed by MAC CE
· Information to identify the target cell(s)
· The details including bit number are designed by RAN2
· TA related information (details up to the discussion in A.I. 9.10.2)
· 1 joint or 1 pair of UL and DL unified TCI State index for the target Cell
· Note: discussion on target SpCell is not precluded
· Active DL and UL BWPs for the target cell
· FFS: Triggering of aperiodic TRS transmitted from the target cell
· FFS: Triggering the CSI acquisition of the target cell and reporting to the target cell
· FFS: Triggering of aperiodic SRS transmission to the target cell
· FFS: C-RNTI
· FFS: the presence of each field (i.e. always present or configurable)



· Proposals
· Option 1 (Ericsson): RAN4 to confirm that T/F fine time tracking is based on SSB and not based on TRS (at least from the requirements point of view).
· Recommended WF
· Not consider TRS based T/F fine time tracking at this stage.

Sub-topic 3-3 Detail of cell swith delay requirements for Pcell/PSCell
  For information:  
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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 The processing that has been done before cell switch command and the impact on Tprocessing,2 /T LTM_processing
· Proposals
· Option 1 (QC): RAN4 to not assume UE can always finish a processing of RRC configurations for LTM cells before LTM handover command reception, e.g., the processing and loading the configuration before the LTM handover command reception can be limited to 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 cell before LTM handover command reception means the entire downlink configuration of the LTM target cell is processed and loaded.
· Option 2 (Nokia): 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.
· Option 3 (MTK): 
· To avoid defining too much Tprocessing,2 values for different scenarios, suggest focusing only on the typical scenarios and classifying the scenarios into limited groups.
· Detailed discussion on the impact of particular parameters on the processing time should be avoided.
· Recommended WF
· Need more discussion.

Issue 3-3-1-2: Processing time when target cell is an active SCell
· Proposals
· Option 1 (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. 
· Option 2 (Nokia, Ericsson): When the target cell is a current serving cell, TLTM-processing = 0.
· Option 3 (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.
· Recommended WF
· Need more discussion.

(Online) Issue 3-3-1-3: When to form a complete configuration from reference configuration and delta configuration
For information:
	Agreements in RAN2 #112: 
Usage of reference configuration: 
- 	Candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration (FFS if done at cell switch or before the cell switch)
- 	The complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. 
-	To support reconfigurations that requires reset of RLC PDCP, this should be possible (in principle same a full config) 
-	FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified.
-	FFS if the reference configuration can be derived from the current UE configuration at some point of time. 

Agreement in RAN2 #112-bis-e:

Whether the Reference configuration is a complete configuration or not is up to the network implementation. 
Reference configuration + LTM candidate configuration (in combination) has to be a complete configuration. 
The reference configuration is always explicitly signalled (not automatically derived from any other config, e.g. current).




· Proposals
· Option 1 (vivo, MTK): For the baseline requirement, RAN4 assume UE forms the complete configuration and applies it during the execution of cell switch command.
· Recommended WF
· Option 1.

Issue 3-3-1-4: Value of Tprocessing,2 /T LTM_processing
· Proposals
· Option 1 (Huawei): Tprocessing,2 is 20ms for the same FR and 40ms for different FR.
· Option 2 (MTK): 
· Categorize all the scenarios into at most four groups depending on if L2/L3 reconfiguration or L1 reconfiguration is needed and further discuss which group(s) to define requirements for.
· Tprocessing,2=20ms for intra-FR cell switch and Tprocessing,2=40ms for inter-FR cell switch when software processing for L2/L3 reconfiguration and L1 reconfiguration is needed.
· Option 3 (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:
· 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.
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 (CTC, Nokia, Ericsson --- Apple, CATT, MTK,): The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms. FFS: whether TΔ and Tmargin can be 0 under certain conditions.
· Option 1a (CATT, MTK): 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.
· Option 1b (CTC, Ericsson): the baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· TΔ and Tmargin can be 0 under the condition that pre-Sync for candidate cell(s) has been performed before cell switch command.
· Option 2 (CMCC,): 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 3 (vivo, Huawei, ZTE): TΔ = 0 for the case that SSB based fine synchronization for candidate cell(s) is performed before cell switch command.
· Recommended WF
· Recommend agree on
· The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· Further discuss the conditions that TΔ and Tmargin can be 0.
Cell search: Tsearch
[bookmark: _Hlk135410441](Online) Issue 3-3-3-1: Whether to define RACH-based cell switch delay requirements for unknown cell
Background: According to the discussion in last meeting, the majority prefer not to define RACH-based cell switch delay requirements for unknown cell case. Moderator suggests going to option 1.
· Proposals
· Option 1 (CATT, MTK, vivo): Not define RACH-based cell switch delay requirements for unknown cell case.
· Recommended WF
· Not define RACH-based cell switch delay requirements for unknown cell case.
[bookmark: _Hlk135410427](Online) Issue 3-3-3-2: Whether to define RACH-less cell switch delay requirements for unknown cell
Background: According to the discussion in last meeting, the majority prefer not to define RACH-based cell switch delay requirements for unknown cell case. Moderator suggests going to option 1.
· Proposals
· Option 1 (CATT, MTK, vivo): Not define RACH-less cell switch delay requirements for unknown cell case.
· Recommended WF
· Not define RACH-less cell switch delay requirements for unknown cell case.
(Online) Issue 3-3-3-3: Whether to define PCell/PSCell switch delay requirements for unknown TCI state case when TCI state is indicated together with cell switch command
· Proposals
· Option 1 (QC, CATT, MTK, vivo): No
· Option 2 (Nokia): LTM should also support a scenario where TCI state is unknown as LTM is a mobility procedure. Exact delay components for LTM are FFS.
· 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: _Hlk135241777]Issue 3-3-3-4: Cell search for RACH-based cell switch: Tsearch
· Proposals
· Option 1 (ZTE, Nokia): Tsearch=0 when target cell is known
· Nokia: FFS the value for unknown cell.
· Option 2 (OPPO): Tsearch equals to 0 when target cell is known or target cell is current active Scell.
· Option 3 (CMCC): Tsearch equals to 0 when target cell is known or target cell is current active Scell or DL synchronization for candidate cell(s) is performed before cell switch command.
· Option 4 (Huawei): Tsearch equals to 0 when DL coarse synchronization is performed before cell switch
· Option 5 (Ericsson): If pre DL-sync is applied, Tsearch can be 0.
· Ericsson: If a UE has not performed pre-sync on the target cell, legacy cell search delay can be reused. 
· Option 6 (vivo): Tsearch equals to 0 if DL synchronization for candidate cell(s) is performed before cell switch command
· Recommended WF
· Pending on issue 3-3-3-1.
Issue 3-3-3-5: Cell search for RACH-less cell switch: Tsearch
· Proposals
· Option 1 (ZTE, Nokia): Tsearch=0 when target cell is known
· Nokia: FFS the value for unknown cell.
· Option 2 (OPPO): Tsearch equals to 0 when target cell is known or target cell is current active Scell.
· Option 3 (CMCC): Tsearch equals to 0 when target cell is known or target cell is current active Scell or DL synchronization for candidate cell(s) is performed before cell switch command.
· Option 4 (Huawei): Tsearch equals to 0 when DL coarse synchronization is performed before cell switch
· Option 5 (Ericsson): If pre DL-sync is applied, Tsearch can be 0.
· Ericsson: If a UE has not performed pre-sync on the target cell, legacy cell search delay can be reused. 
· Option 6 (vivo): Tsearch equals to 0 if DL synchronization for candidate cell(s) is performed before cell switch command
· Recommended WF
· Pending on issue 3-3-3-2.
TCI state switching time
[bookmark: _Hlk127883748]Issue 3-3-4-1: TCI state switching time
For information:
Agreement in RAN1 #112
· The agreement on scenario 2 (Beam indication together with cell switch command) at RAN1#111 is further clarified as the following:
· Beam indication for the target cell(s) is conveyed in the MAC CE used for LTM triggering for scenario 2

Agreement in RAN1 #112-bis-e
· From RAN1 point of view, at least the following information can be included in the cell switch command, which is conveyed by MAC CE
· Information to identify the target cell(s)
· The details including bit number are designed by RAN2
· TA related information (details up to the discussion in A.I. 9.10.2)
· 1 joint or 1 pair of UL and DL unified TCI State index for the target Cell
· Note: discussion on target SpCell is not precluded
· Active DL and UL BWPs for the target cell
· FFS: Triggering of aperiodic TRS transmitted from the target cell
· FFS: Triggering the CSI acquisition of the target cell and reporting to the target cell
· FFS: Triggering of aperiodic SRS transmission to the target cell
· FFS: C-RNTI
· FFS: the presence of each field (i.e. always present or configurable)
· Companies are encouraged to study the beam application time for Rel-18 LTM, which may be different from that without serving cell change
· Definition of the beam application time
· The exact value(s), condition and UE capability
· Consider the interaction with the application of the candidate RRC configuration.


· Proposals
· Option 1 (Huawei): If SSB based fine synchronization is performed before cell switch, TCI state switch delay is needed.
· Option 2 (Nokia, Ericsson): wait for more progress in RAN1.
· 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/PSCell switch delay, further discuss whether extra time is needed to measure PL-RS.
· 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 (MTK, Apple): Texecution_time for ASN.1 decoding and validity/compliance check of target cell configuration should be added in the cell switch delay requirements.
· MTK: Further discuss whether longer Texecution_time is needed due to “reference configuration + delta configuration”.
· Recommended WF
· 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: TIU
For information：
Agreement in RAN4#106bis-e
	Issue 3-3-1: RACH-based Cell switch delay for Pcell/PSCell
< Agreement>:
· The baseline of RACH-based cell switch delay requirements is Tdelay = Tcmd + Tprocessing / TLTM-processing + Tsearch + T∆ + Tmargin + Tuncertainity /TIU, where Tuncertainity /TIU is the uncertainty in acquiring the first available PRACH occasion in the new cell.
· FFS: the exact value of each component. Some components can be 0 in certain cases, if agreed.
· FFS: add/remove/modify other component(s).
Note: ‘/’ means ‘or’ here.
Issue 3-3-2: RACH-less Cell switch delay for Pcell/PSCell
< Agreement>:
· The baseline of RACH-less cell switch delay requirements is Tdelay = Tcmd + Tprocessing,2 / TLTM-processing + Tsearch + T∆ + Tmargin + Tuncertainity/TIU,
· FFS: the ending point
· FFS: the exact value of each component. Some components can be 0 in certain cases, if agreed.
· FFS: add/remove/modify other component(s).
Note: ‘/’ means ‘or’ here.



[bookmark: _Hlk135254661]In moderator’s view, for RACH-based cell switch, the definition is TIU is captured in the above agreement. For RACH-less cell switch, it depends on issue 3-2-1, whether to use the denotation Tuncertainity or TIU can be discussed when writing the CR. We don’t need to discuss this issue.
· Proposals
· [bookmark: _Hlk135254368]Option 1 (Huawei, Nokia): For RACH-based cell switch, TIU can be reused. For RACH-less based cell switch, TIU is zero.
· Option 2 (Ericsson): 
· If UE needs to perform RACH after cell switch command, TIU can be same as legacy.
· If UE need not perform RACH after cell switch command, Tuncertainity is delay uncertainty to transmit RRCReconfigurationComplete.
· Recommended WF
· Pending on issue 3-2-1 and No more discussion on this issue.
Tinterruption
Issue 3-3-8-1: Tinterruption
· Proposals
· Proposal 1 (CATT, CTC, CMCC, 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 (Nokia): Interruption caused by LTM handover shall not exceed the interruption time caused by L3 handover
· Proposal 3 (Huawei): There is almost no interruption during cell switch procedure when target Pcell/SCell is current SCell/PCell.
· Proposal 4 (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 Known conditions
Issue 3-4-1: known cell conditions
· Proposals
· Option 1 (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 (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 3-4-2: known TCI state conditions
· Proposals
· Option 1 (Apple, 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.
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