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Introduction
This document is the email discussion summary for [108bis] [219] NR_Mob_enh2_part1 with the following topics covered
· Topic 1: LTM - General aspects and scenarios (AI 5.24.2.1.1)
· Almost all the proposals not related to L1-RSRP and cell switch delay are captured here.
· Topic 2: LTM - L1-RSRP measurement requirements (AI 8.24.2.1.2)
· The proposals submitted to other AI but related to L1-RSRP measurement are also captured here.
· Please note that L1-RSRP measurement in Topic#2 refers to the baseline “UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report” unless otherwise specified.
· Topic 3: LTM - L1/L2 inter-cell mobility delay requirements (AI 8.24.2.1.3)
· The proposals submitted to other AI but related to Cell switch delay requirements are also captured here.
· Topic 4: LTM – Others (AI 8.24.2.1.4)
· The proposals submitted to other AI but related to “Use L3 results in L1 report” are also captured here.
Note:
· There are some proposals that are proposing to discuss xxx. As there are corresponding issues to discuss the details, these high-level proposals are not captured in the summary.
· There are some proposals that are basically the same as RAN1 agreements or RAN4 previous agreements. These are not captured.
Topic #1: LTM - General aspects and scenarios (AI 5.24.2.1.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315110
	CATT
	Proposal 1: Regarding when to acquire SFN of the candidate cell, it is suggested that UE acquire SFN of the target cell before cell switch command and PDCCH-order RACH.
Proposal 2: Regarding how to acquire SFN of the candidate cell,
· If ‘deriveSSB-IndexFromCell’ or ‘deriveSSB-IndexFromCellInter-r17’ is enabled, UE assume that SFN of candidate target cell is same as serving cell, so the target cell SFN can be directly acquired.
· If deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter is not enabled, if UE has reported L1-RSRP measurement(s) before triggered to perform PDCCH-ordered RACH, SFN already known in FR2, otherwise, additional time required before cell switch or PDCCH-ordered RACH, and the target cell SFN may be acquired in MIB.
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.
Observation 1: In order to activate multiple joint TCI state or/and pair of (DL/UL) TCI states for candidate cell case for R18 LTM, RAN1 do not support TCI state activation together with beam indication of the candidate cell in the same MAC-CE message, and support that TCI state activation by MAC CE before cell switch command for one or more than one candidate cells. 
Proposal 4: The UE capability for supporting T/F fine tracking on multiple candidate cells also needs to be taken into account in the requirements.
Observation 2: The validity of 160ms SSB may not be guaranteed if UE needs to perform T/F fine tracking for multiple candidate cells.
Proposal 5: If UE perform T/F fine tracking for multiple candidate cells before cell switch command, RAN4 should discuss the delay requirement of TCI state activation for multiple candidate cells.
Observation 3: RAN1 has agreed that when the UE does not support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell, the UE behaviour is drop serving cell UL TX. 
Proposal 6: There will be interruption on UL Tx of all the serving cells during PRACH transmission.
Proposal 7: If RACH bandwidth of neighbor cell is not in the UL active BWP, there will be interruption on UL Tx and DL Rx of all the serving cells due to RF retuning to candidate cell. 
Proposal 8: If RACH bandwidth of neighbor cell is not in the UL active BWP, there will be interruption on UL Tx and DL Rx of all the serving cells due to returning to serving cell after performing RACH on neighbour cell.
Proposal 9: If additional DL synchronization is needed, the scheduling restriction due to DL synchronization after reception of PDCCH order should be introduced. The requirements can be covered by the scheduling restriction of L1-RSRP and/or L3 measurement or MG.
Proposal 10: The related scheduling restriction/interruption requirements should be captured in RAN4’s spec.

	R4-2315317
	CMCC
	Proposal 1: If RACH occasion of neighbor cell is in the active BWP, no more interruption on UL is needed before and after PRACH tranmission.
Proposal 2: If RACH occasion of neighbor cell is in the active BWP, for UE supporting simultaneousRxTxInterBandCA, there is no interruption on DL before and after PRACH tranmission.
Proposal 3: for FR1, if RACH occasion of neighbor cell is mot in the active BWP, interuption due to RF retuning is 0.5ms + 1 symbol before and after PRACH tranmission.
Proposal 4: for FR2, if RACH occasion of neighbor cell is mot in the active BWP, interuption due to RF retuning is 0.25ms + 1 symbol before and after PRACH tranmission.
Proposal 5: When RACH occasion of neighbor cell is in the active BWP, there is no interruption on DL/UL during PRACH transmission.
Proposal 6: When RACH occasion of neighbor cell is not in the active BWP, for UL interruption during PRACH transmission, it is proposed to follow RAN1 agreements: 
· For the case that UE supports simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell in the same frequency range, up to UE whether performs power scale-down or drop of UL transmission with lower priority when UL transmission power is insufficient.
· For the case that UE does not support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell, UL transmission is dropped.
Proposal 7: it is proposed to define timing requirements for UE-based TA measurement, and the timing requirements introduced for FR2 Power Class 6 UE (FR2 HST UE) can be reused.

	R4-2315402
	Xiaomi
	Proposal 1: If ‘deriveSSB-IndexFromCell’ or ‘deriveSSB-IndexFromCellInter-r17’ is enabled, SFN level alignment is assumed, otherwise, UE needs to acquire target cell SFN by reading MIB, and the legacy delay requirement of SFN acquisition defined in table 9.10.2.5-3 or Table 9.10.3.5-3 or TSSB_time_index_inter in Clause 9.3.4 applies.
Proposal 2: RAN4 to define a new UE capability to support TCI state activation on more than one candidate cells.
Proposal 3: The UE is allowed to cause an interruption on PCell/PSCell or activated SCell(s) up to 2*X slots + TRO_duration, where the interruption is no earlier than X slots before TRO_duration and no later than X slots after TRO_duration, where TRO_duration is the RO duration, and X is the the interruption length defined in Table 8.2.2.2.2-1.

	R4-2315573
	ZTE Corporation
	Proposal 1: If ‘deriveSSB-IndexFromCell’ or ‘deriveSSB-IndexFromCellInter-r17’ is enabled, SFN level alignment is assumed, otherwise, UE needs to acquire target cell SFN by reading MIB.
Proposal 2: After the TCI state of a neighbor cell is activated, UE performs SSB based T/F fine tracking on the corresponding TCI state, and UE will not active the corresponding BWP.
Proposal 3: 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.

	R4-2315654
	Huawei, HiSilicon
	Proposal 1: SFN information is needed to be known to transmit PRACH after Cell switch if no pre-UL sync, or for PDCCH-order RACH before cell switch.
Proposal 2: 
If deriveSSB-IndexFromCel is enabled for intra-frequency or deriveSSB-IndexFromCellInter is enabled for inter-frequency, the UE assumes the same SFN of candidate neighbour cell as serving cell;
If UE has performed CSI-RS based L3 measurement, SFN of candidate neighbour cell SFN of candidate cell has been obtained during CSI-RS L3 measurement procedure;
For inter-frequency L1 measurement, if UE is required to report time index for FR2 SSB-based L3 measurement, SFN of candidate cell can be obtained during FR2 SSB-based L3 measurement with time index;
For inter-frequency L1 measurement, if UE is not required to report time index for FR2 SSB-based L3 measurement, and UE is indicated to perform SSB based L1 measurement on the same cell, SFN of candidate cell can be obtained during FR2 SSB-based L1 measurement.  
For other cases, UE is supposed to perform additional procedure to acquire SFN of the target cell before cell switch command.
Proposal 3: If SSB index indicated in PDCCH order is not in the active TCI state list that has been activated, and when the measurement period of L1-RSRP is no longer than 160ms, one complete SSB burst is needed for fine time tracking.
Proposal 4: Regarding  ∆RF/BB_preparation
· For the case of PRACH bandwidth of neighbor cell is within active UL BWP, ∆RF/BB_preparation can be zero.
For the case of PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, ∆RF/BB_preparation is DCI based BWP switching delay specified in clause 8.6 of TS 38.133.

	R4-2315928
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to define TCI state activation delay requirement for early TCI state activation for LTM candidate cell before the cell switch. Legacy TCI state switching delay for unified TCI state can be reused.
Proposal 2: Take both known and unknown UL/DL TCI states into account in the early TCI state activation delay requirement.
Proposal 3: UE shall do T/F tracking and keep track of the timing of all TCI states on its active TCI state list for one or more LTM candidate cells.
Proposal 4: RAN4 to discuss how many candidate cells/TCI states the UEs are capable to do the time tracking for, and a corresponding UE capability should be defined.
Observation 1: TCI states for LTM candidate cells and current serving cells are coming from different TCI state pools. Therefore, active TCI state lists for serving cells and LTM candidate cells are different, and a TCI state may be active on the serving cell active TCI state list but not on the LTM candidate cell active TCI state list.
Proposal 5: When the target cell is a current serving cell (role switch) and the target TCI state in LTM cell switch command or SSB index indicated in PDCCH order is already on the active TCI state list for that serving cell or on the LTM candidate cell active TCI state list, consider the target TCI state activated.
Observation 2: For DCI-based TCI state indication in Rel-17, beam application time is defined as the time from when the network receives from the UE a HARQ-ACK response to the DCI until the slot where the indicated TCI state is considered applied.
Proposal 6: RAN4 to send the agreements related to LTM cell switch delay as an LS response to RAN1 LS about beam application time.
Proposal 7: UE is not required to perform LTM measurements when UE is not in active data transmission.


	R4-2316176
	OPPO
	Proposal 1: If deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter-r17 is enabled, or UE has reported SBI in L3 report or L1-RSRP measurement of the same target cell, the target cell SFN can be directly acquired. Otherwise, additional delay for SFN acquisition is needed before cell switch or PDCCH-ordered RACH.
Proposal 2: Upon reception of TCI state activation of neighbour cell before cell switch command, UE need to perform SSB based T/F tracking, and UE is not required to active the corresponding BWP.
Proposal 3: If SSB index indicated in PDCCH order is not in the active TCI state list that has been activated for the target cell, when the measurement period of L1-RSRP is no longer than 160ms and measurement accuracy is fulfilled, no additional delay is needed for TSSB, TSSB = 0. Otherwise, TSSB is needed, and 1 SSB occasion for T/F tracking needs to be considered, e.g., min (160ms, Tfirst-SSB).

Proposal 4: Update ∆RF/BB_preparation:
· For the case of PRACH bandwidth of neighbor cell is within active UL BWP, ∆RF/BB_preparation is not needed. 
· For the case of PRACH bandwidth outside active UL BWP regardless PRACH bandwidth is within one of configured UL BWPs of any active serving cell or not, ∆RF/BB_preparation is DCI based BWP switching delay specified in clause 8.6 of TS 38.133 and up to UE capability. 
Proposal 5: The interruption requirements of BWP switching can be used as baseline:
· The UE is allowed to cause interruption of up to X slot to serving cells due to RF/BB retuning to neighbor cell before RACH and after RACH transmission involving changes in any of the parameters listed in Table 8.2.1.2.7-2 or SCS changing. 

	R4-2316557
	Apple
	Proposal 1: typically additional time for SFN acquisition is not needed. It is needed only in some corner case, e.g. NW doesn’t configure UE to perform neither L3 measurement with SSB index nor L1 measurement before triggering RACH toward neighbour cell. RAN4 doesn’t need to cover this corner case in the spec.
Proposal 2: additional time TSBI is needed in L1 measurement reporting for neighbor cell. TSBI is the time index detection time, which can be zero if:
· deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter-r17 is enabled, or
· UE has already sent a valid RRM measurement report with associated SSB index.
Proposal 3: After the TCI state of a neighbour cell is activated, UE performs SSB based T/F tracking, and UE is not required to activate the corresponding BWP.
Proposal 4: additional time for SSB based T/F tracking is needed if SSB index indicated in PDCCH order is not in the active TCI state.
Proposal 5: it is unnecessary for UE to perform T/F fine tracking for multiple candidate cells before cell switch command, considering the following aspects:
· Availability of 160ms SSB may not be guaranteed if UE needs to perform T/F fine tracking for multiple candidate cells.
· Candidate cells quality monitoring can be covered by L3 and L1 measurement.
· Network is expected to trigger TCI state activation and PDCCH order for target cell to which cell switch will be triggered soon.
Proposal 6: interruption requirements need to be defined for PDCCH ordered RACH before cell switch, covering both T/F tracking and RACH transmission. Interruption is allowed when SSB for T/F tracking or RACH BW is not contained in active BWP of any serving cell.
Proposal 7: as minimum requirement interruption due to RF tuning/retuning shall apply for all other serving cells. Length is 0.5ms in FR1 and 0.25ms in FR2.
Proposal 8: interruption due to T/F tracking and RACH transmission is band combination dependent, i.e. whether UE support simultaneous Rx/Tx on the combo. Length depends on duration of the SSB and RO.

	R4-2316651
	MediaTek Inc.
	Observation 1: Before RACH transmission on target cell either during cell switch or PDCCH-order RACH, UE needs to acquire SFN of the target cell at first.
Proposal 1: If RAN4 agrees that PDCCH-order RACH and cell switch command are only triggered after network received the L1-RSRP measurement report, no extra time for SFN acquisition toward target cell is needed before PDCCH-order RACH and cell switch command in all scenarios.
Proposal 2: Even some of the TCI state of the target cell is activated but SSB index indicated in PDCCH order is not in the active TCI state list, UE still needs additional time for T/F tracking.
Proposal 3: If L1-RSRP measurement is configured, TSSB in the additional time for T/F tracking during PDCCH ordered RACH delay is the time waiting for the first SSB for L1-RSRP measurement. 
Proposal 4: Interruption or scheduling restriction due to additional T/F tracking if needed can be covered by scheduling restriction due to L1/L3 measurement or MG.
Proposal 5: Define a single value ∆RF/BB_preparation for the case that RACH BW is not within any of the configured BWP. ∆RF/BB_preparation is 10ms.
Proposal 6: For the case of PRACH bandwidth outside active UL BWP but within one of configured UL BWPs of any active serving cell, the interruption on serving cells due to RF retuning before and after RACH transmission on target cell is X+1 slots, where X is 
	[image: ]
	NR Slot 
	Interruption length X (slots)

	
	length (ms)
	

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	3

	3
	0.125
	5

	5
	0.03125
	17


Proposal 7: For the case of PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, the interruption on serving cells due to RF retuning before and after RACH transmission on target cell is 1ms +1 slot.
Proposal 8: Introduce a UE capability to indicate whether there will be interruption on serving cell(s) when transmit RACH on target cell.

	R4-2316823
	Ericsson
	Proposal 1: 	If SSB index indicated in PDCCH order is not in the active TCI state list that has been activated for the target cell, when the measurement period of L1-RSRP is no longer than 160ms, additional delay is not needed for fine time tracking. 
Proposal 2: 	If a TCI state is configured in the active TCI state list, UE shall track the TCI state once in every 160ms to guarantee predictable scheduling after LTM HO.
Proposal 3: 	RAN4 to define the number of cells for which UE can store time frequency tracking information.
Proposal 4: 	RAN4 to agree that UE obtains SFN during L1-RSRP measurement and no additional delay is needed for SFN reading.

	R4-2316826
	Ericsson
	Proposal 1:  When PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, ∆RF/BB_preparation should be same as return time after transmitting RACH on neighbour cell.
Proposal 2:  Return time after performing RACH on neighbour cell to be agreed as same as legacy value.
Proposal 3:  For DL sync during PDCCH order-based RACH, no additional interruption requirements than the requirements specified in measurements are needed.
Proposal 4:  Location of the interruption due to RF retuning is before and after the RACH transmission. During the RACH transmission, interruption is based on the UE capability.
Proposal 5:  RAN4 to agree on following as the duration of the interruption. 
· When RACH bandwidth is in the UL active BWP, reuse legacy N symbols. 
· When PRACH bandwidth outside active UL BWP but within one of configured UL BWPs of any active serving cell: reuse interruption requirements of BWP switching on other serving cells in NR-DC for asynchronous scenarios. (Section 8.x)
· PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, interruption duration is 1ms due to RF retuning. 

	R4-2316287
	vivo
	Proposal 1 Regarding how to acquire SFN:
· For LTM candidate/target cell on a serving CC, if deriveSSB-IndexFromCell is not configured in the corresponding ServingCellMO, UE needs additional time for PBCH decoding, i.e. SFN acquisition. It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.
· For LTM candidate/target cell on an inter-frequency measurement layer, if deriveSSB-IndexFromCellInter is not configured in the corresponding MO, UE needs additional time for PBCH decoding, i.e. SFN acquisition.
· For all other cases, NO need to add additional time for SFN acquisition delay.
Proposal 2  RAN4 assume that UE performs SFN acquisition of target cell, if needed, when gNB indicates UE to activate the TCI of target cell before cell switch.
Proposal 3  Specify LTM pre-synchronization requirements, i.e. RRM requirements for TCI activation before cell switch, in a new sub-section of TS 38.133. The end point is defined as the slot X that:
· If UE receives cell switch command to the cell with active TCI after slot X, and the TCI to be used after cell switch is activated, then UE may not need additional T_delta in cell switch delay
This TCI activation delay counts the following parts:
· SFN (system frame number) acquisition delay, if needed.
· SSB-based rough time-frequency tracking delay
Proposal 4  In LTM, the supported number of candidate neighbour cells with active TCI by a UE should be no more than 3. RAN4 can wait for further conclusion from RAN1 on this issue and see if requirements need to be specified for all possible UE capability levels.
Observation 1  Except L3 measurement, all legacy R17 L1 measurements, including RLM/BFD/CBD measurements are expected to be performed only within active BWPs, in which good UE RF performance can be ensured for the baseband Rx.
Proposal 5  For the case UE channel_bandwidth/BWP is different from serving cell, if it is needed for some UE procedures before cell switch, e.g. early RACH, the activation delay is needed during DL pre-synchronization so that the corresponding UE filters are activated. Otherwise, UE may skip this activation delay during DL pre-synchronization and apply a longer delay in Tprocessing,2 for RF warm-up and software processing. 
Proposal 6  If UE activation delay for applying UE channel_bandwidth/BWP is needed during DL pre-synchronization, the activation delay is [5ms] for intra-FR case, while the interruption to all other active serving cells is [1ms].
Proposal 7  UE capable of performing LTM L1 measurements when RTD > CP is also assumed to be capable of TCI activation before cell switch when RTD > CP. UE not supporting LTM L1 measurements is also assumed to be in-capable of TCI activation before cell switch when RTD > CP.
Proposal 8  For the case when SSB index indicated in PDCCH order is not in the active TCI state list that has been activated for the target cell, the RRM requirements discussion is postponed until further clarification on this has been achieved in RAN1.
Proposal 9  For the case of PRACH bandwidth of neighbor cell is within active UL BWP, ∆RF/BB_preparation is 0.
Proposal 10  For the case of PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell:
· If RAN4 agrees that UE activation delay for applying UE channel_bandwidth/BWP is counted in DL pre-synchronization, then ∆RF/BB_preparation is DCI based BWP switching delay specified in clause 8.6 of TS 38.133
· Otherwise, on top of DCI based BWP switching delay, additional delay of [5ms] and interruption of [1ms] is needed before RACH transmission.
Observation 2  RAN1 is still discussing how to clarify the [Per band/BC] for Mobility related RAN1 features.
Proposal 11  RAN4 to prioritize interruption requirements of PRACH on a candidate cell assuming the serving cell and candidate cell is within UE CA band combination capability in this release. If UE has no corresponding CA capability for the inter-CC PRACH transmission on a candidate cell, RAN4 shall hold the RRM requirement discussion until RAN1/2 concludes corresponding mechanism.
Proposal 12  Unless RAN1 further clarify [per band/BC] in the RAN1 features, RAN4 only needs to specify UL interruption requirements for PDCCH ordered RACH before cell switch for the following cases:
· Case I: If the serving cell and candidate cell is within DL CA capability, but UE BWP/CH_BW associated to the PRACH of candidate cell is not within UL CA capability, UL interruption on serving cell includes the RF retuning time, and PRACH transmission time.
· Case II: If the serving cell and candidate cell is within DL CA capability, and UE BWP/CH_BW associated to the PRACH of candidate cell is within UL CA capability, but UE does not support simultaneous UL transmission between UL carriers, UL interruption on serving cell includes only PRACH transmission time.
· Case III: If UE has the corresponding CA capability and simultaneous UL-TX capability, no interruption on UL is needed.
· Whether Case I is supported in RAN1 procedure needs further confirmation from RAN1. For case II and case III, interruption due to activation of UE filters is discussed separately.
Observation 3  In RAN1 RRC parameters, n-TimingAdvanceOffset is not yet included in LTM-Candidate-r18.
Proposal 13  For PDCCH-ordered RACH to neighbour cell, UE always assumes the serving cell n-TimingAdvanceOffset also applies for the cell where PRACH transmitted.
Observation 4  In R18 LTM, no enhancement to the TAG is agreed in RAN1/2. The reference cell specified in TS 38.133 for the TAG where UE maintains can only be serving cell.
Proposal 14  Re-use the UL timing adjustment requirements defined for R17 FR2 HST as the baseline for PDCCH-ordered RACH to neighbour cell before cell switch command.
Proposal 15  UE-based TA during cell switch command can be applicable to both with-early-RACH scenario and without-early-RACH scenario. No need to specify specific UL Tx timing requirements for UE-based TA.

	R4-2316880
	Qualcomm Incorporated
	Observation 1: For PDCCH-order based PRACH on a candidate cell for which UE does not have active RF ready, an additional UE capability latency component, e.g. Tprepare, needs be added to the existing time gap between the PDCCH order DCI and PRACH.
Observation 2: Latency and Interruption length upon LTM PDCCH order band PRACH transmission heavily depend on UE capabilities (e.g. parallelTxPRACH-SRS-PUCCH-PUSCH, band combinations of UL CA, etc.), given CA configuration, BWP configurations, and such.
Proposal 1: RAN4 to adopt to the following query based UE capability report, and the framework is communicated to RAN1 and RAN2 via an LS:
· A serving cell queries UE capability for PDCCH-order based LTM PRACH scheduling to a non-serving cell or SCell without PUCCH/PUSCH configured.
· At the given CA/UL configurations and the list of provided cells (non-serving cell or SCell without PUCCH/PUSCH configured) with PRACH configurations,
· UE report information the serving cell can use to derive a minimum latency from the slot where the PDCCH triggering PRACH to the respective cells in the list is received to the slot where the UE can be ready to execute the triggered PRACH transmission to the respective cells.
· The information can be the total delay or a part of it if the rest is known to the serving cell, e.g. the rest delay components are not different from those defined for PDCCH-order based PRACH transmission to one of serving cells with PRACH configuration.
· Besides, the information may include interruption information too with the following details:
· During the execution delay, whether the PRACH preparation/execution causes interruption
· The information may differentiate whether the interruption is only UL or only DL or both
· The information may include a set of serving cells and/or bands which can be affected by the corresponding interruption
· The following is an example of the information to be reported:
· Case 1) PRACH BW within active UL BWP
· No new UE capability report is needed
· Case 2) PRACH BW outside active UL BWP but within one of configured UL BWPs
· No new UE capability report is needed (the existing UE capability on BWP switching delay can be reused)
· Case 3) PRACH BW not within any configured UL BWP
· The following aspects can be reported for respective LTM PRACH cells:
· PDCCH-to-PRACH latency
· One of the three delay values (e.g. 5ms, 10ms, 15ms)
· One value/state (> 15ms, implication is not-preferred cell for early PRACH at the given serving and LTM configurations)
· Interruption
· Direction: whether the interruption is only UL or both DL and UL if the victim cell is inter-band with LTM PRACH cell
· Band: whether the interruption is confined within the same band (intra-band) or across-bands
· Length: per-LTM PRACH cell
· Location (might not need to be explicitly signaled to NW): the starting point of the interruption is ‘interruption length + margin’ before the selected RO (no signaling, hardcoded in spec), and the value of margin is FFS
· Return time (tune back to the original UL carrier after LTM PRACH transmission) for all cases
· The latency and interruption length due to tune-back may or may not be the same as the above interruption length corresponding to the LTM PRACH cell


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
(Online) Issue 1-1-1: When to acquire SFN of the candidate cell
For information:
There are some scenarios guarantee UE to know the SFN without PBCH decoding
· FR1 TDD intra-frequency and FR2 intra-frequency <Fact #1>
The SFN is known because deriveSSB-IndexFromCell is always enabled
· FR1 TDD/FDD intra/inter-frequency with Lmax=4 and FR1 TDD with Lmax=8 <Fact #2>
This is provided by clause 6.3.3.2 in TS38.211 as below. 
	From 38.211 6.3.3.2
For handover purposes to a target cell in paired (Moderator: FDD) or unpaired spectrum (Moderator: TDD) where the target cell uses , the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than  if the association pattern period in clause 8.1 of [5, TS 38.213] is not equal to 10 ms.
For inter frequency handover purposes where the source cell is either in paired or unpaired spectrum and the target cell is in unpaired spectrum and uses  (Moderator: inter-f TDD), the UE may assume the absolute value of the time difference between radio frame  in the current cell and radio frame  in the target cell is less than 


Note that there are no FDD bands with . According to 38.213 clause 4.1,  is only applicable for carrier frequencies larger than 3 GHz. However, all the FDD bands specified is smaller than 3 GHz according to 38.101-1. <Fact #3>
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	FR
	Duplex mode of target cell
	Intra-f or inter-f target cell
	 = 4 or 8
	Known SFN?

	FR1
	FDD
	Intra-f
	
	Y  <Fact #2>

	
	FDD
	Intra-f
	
	NA <Fact #3>

	
	FDD
	Inter-f
	
	Y  <Fact #2>

	
	FDD
	Inter-f
	
	NA <Fact #3>

	
	TDD
	Intra-f
	
	Y  <Fact #1>

	
	TDD
	Inter-f
	
	Y  <Fact #2>

	FR2
	TDD
	Intra-f
	-
	Y  <Fact #1>

	
	TDD
	Inter-f
	-
	TBD



· Proposals
· Option 1 (CATT, Huawei): SFN information is needed to be known to transmit PRACH after Cell switch if no pre-UL sync, or for PDCCH-order RACH before cell switch.
· Option 2 (vivo): RAN4 assume that UE performs SFN acquisition of target cell, if needed, when gNB indicates UE to activate the TCI of target cell before cell switch.
· Option 3 (Apple, MTK, Ericsson): To agree that PDCCH-order RACH and cell switch command are only triggered after network received the L1-RSRP measurement report. And no extra time for SFN acquisition toward target cell is needed before PDCCH-order RACH and cell switch command in all scenarios.
· Recommended WF
· Recommend agree on:
· PDCCH-order RACH and cell switch command are only triggered after network received the L1-RSRP measurement report. And no extra time for SFN acquisition toward target cell is needed before PDCCH-order RACH and cell switch command in all scenarios.
Note: This implies that UE needs to decode PBCH for FR2 inter-frequency at SBI reading.
Issue 1-1-2: How to acquire SFN of the candidate cell
Moderator: If RAN4 can reach agreement on Option 3 in issue 1-1-1, then there is no need to discuss this issue.
· Proposals
· Option 1 (CATT, ZTE, vivo):
· If ‘deriveSSB-IndexFromCell’ or ‘deriveSSB-IndexFromCellInter-r17’ is enabled, UE assume that SFN of candidate target cell is same as serving cell, so the target cell SFN can be directly acquired.
· If deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter is not enabled, if UE has reported L1-RSRP measurement(s) before triggered to perform PDCCH-ordered RACH, SFN already known in FR2, otherwise, additional time required before cell switch or PDCCH-ordered RACH, and the target cell SFN may be acquired in MIB.
· The wording details can be further addressed in the draft CR
· Option 2 (Huawei, OPPO):
· If deriveSSB-IndexFromCell is enabled for intra-frequency or deriveSSB-IndexFromCellInter is enabled for inter-frequency, the UE assumes the same SFN of candidate neighbour cell as serving cell;
· If UE has performed CSI-RS based L3 measurement, SFN of candidate neighbour cell SFN of candidate cell has been obtained during CSI-RS L3 measurement procedure;
· For inter-frequency L1 measurement, if UE is required to report time index for FR2 SSB-based L3 measurement, SFN of candidate cell can be obtained during FR2 SSB-based L3 measurement with time index;
· For inter-frequency L1 measurement, if UE is not required to report time index for FR2 SSB-based L3 measurement, and UE is indicated to perform SSB based L1 measurement on the same cell, SFN of candidate cell can be obtained during FR2 SSB-based L1 measurement.
· For other cases, UE is supposed to perform additional procedure to acquire SFN of the target cell before cell switch command.
· Recommended WF
· Pending on issue 1-1-1.

(Online) Issue 1-1-3: UE behaviour upon reception of TCI state activation of neighbour cell before cell switch command
· Proposals
· Option 1 (CATT, ZTE, OPPO, Apple): After the TCI state of a neighbour cell is activated, UE performs SSB based T/F tracking, and UE is not required to activate the corresponding BWP.
· Option 2 (vivo): For the case UE channel_bandwidth/BWP is different from serving cell, 
· if it is needed for some UE procedures before cell switch, e.g. early RACH, the activation delay is needed during DL pre-synchronization so that the corresponding UE filters are activated. 
· Otherwise, UE may skip this activation delay during DL pre-synchronization and apply a longer delay in Tprocessing,2 for RF warm-up and software processing.
· Recommended WF
· Recommend agree on Option 1.

Issue 1-1-4: Whether and how to define TCI state activation delay requirements for early T/F tracking before cell switch command
· Proposals
· Option 1 (Nokia): 
· RAN4 to define TCI state activation delay requirement for early TCI state activation for LTM candidate cell before the cell switch. Legacy TCI state switching delay for unified TCI state can be reused.
· Take both known and unknown UL/DL TCI states into account in the early TCI state activation delay requirement.
· Option 2 (vivo): RAN4 to define TCI state activation delay requirement for early TCI state activation for LTM candidate cell before the cell switch.
· The end point is defined as the slot X that:
· If UE receives cell switch command to the cell with active TCI after slot X, and the TCI to be used after cell switch is activated, then UE may not need additional T_delta in cell switch delay
· This TCI activation delay counts the following parts:
· SFN (system frame number) acquisition delay, if needed.
· SSB-based rough time-frequency tracking delay
· Option 3 (Apple): No need to define delay requirement for TCI state activation before cell switch.
· Recommended WF
· Need more discussion

Issue 1-1-5: Whether to consider TCI state activation on multiple neighbour cell before cell switch command
For information: From R1-2308521 (Updated RAN1 UE features list for Rel-18 NR after RAN1#114).
	45. NR_Mob_enh2
	
	45-4a
	MAC-CE activated DL/UL TCI states
	1. Maximum number K1 of MAC-CE activated DL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
2. Maximum number K2 of MAC-CE activated UL TCI states [per/across all] candidate cells [and serving cells] [in a band] before cell-switch command
	
	Yes
	No
	UE does not support MAC-CE activated DL/UL TCI states
	[Per band/BC]


As RAN1 is discussing the related UE capability, moderator suggests not discussing the capability and focus on whether to consider T/F tracking for multiple candidate cells before cell switch command.
· Proposals
· Option 1 (CATT, xiaomi, ZTE, Nokia, Ericsson): RAN4 to discuss UE capability to support TCI state activation on more than one candidate cells.
· Option 1a (Nokia): UE shall do T/F tracking and keep track of the timing of all TCI states on its active TCI state list for one or more LTM candidate cells. Discuss how many candidate cells/TCI states the UEs are capable to do the time tracking for, and a corresponding UE capability should be defined.
· Option 2 (vivo): In LTM, the supported number of candidate neighbour cells with active TCI by a UE should be no more than 3. RAN4 can wait for further conclusion from RAN1 on this issue and see if requirements need to be specified for all possible UE capability levels.
· Option 3 (Apple): it is unnecessary for UE to perform T/F fine tracking for multiple candidate cells before cell switch command, considering the following aspects
· Availability of 160ms SSB may not be guaranteed if UE needs to perform T/F fine tracking for multiple candidate cells.
· Candidate cells quality monitoring can be covered by L3 and L1 measurement.
· Network is expected to trigger TCI state activation and PDCCH order for target cell to which cell switch will be triggered soon.
· Recommended WF
· Leave the discussion to RAN1 and no discussion in RAN4.

Issue 1-1-6: Capability on TCI state activation before cell switch command
Moderate thinks option 1 is the common understanding.
· Proposals
· Option 1 (vivo): UE capable of performing LTM L1 measurements when RTD > CP is also assumed to be capable of TCI activation before cell switch when RTD > CP. UE not supporting LTM L1 measurements is also assumed to be in-capable of TCI activation before cell switch when RTD > CP
· Recommended WF
· Recommend agree on
· Only if UE is capable of performing LTM L1 measurements when RTD > CP and supports TCI state activation on neighbour cell before cell switch command, then UE supports TCI state activation on neighbour cell before cell switch command when RTD>CP.

Issue 1-1-7: TCI state activation in role switch scenario
· [bookmark: _Toc146741235]Proposals
· Proposal 1 (Nokia): When the target cell is a current serving cell (role switch) and the target TCI state in LTM cell switch command or SSB index indicated in PDCCH order is already on the active TCI state list for that serving cell or on the LTM candidate cell active TCI state list, consider the target TCI state activated.
· Recommended WF
· Recommend agree on Proposal 1.
Sub-topic 1-2 PDCCH-order RACH on neighbor cell
For information:
RAN1 have defined some requirements for PDCCH order RACH for the serving cell as shown below, i.e., the delay to transmit PRACH after receiving PDCCH order and the scheduling restriction during PRACH transmission.
	From 38.213
If a random access procedure is initiated by a PDCCH order, the UE, if requested by higher layers, transmits a PRACH in the selected PRACH occasion, as described in [11, TS 38.321], for which a time between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission is larger than or equal to  msec, where 
-	 is a time duration of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] assuming  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH order and the SCS configuration of the corresponding PRACH transmission 
-	 if the active UL BWP does not change and  is defined in [10, TS 38.133] otherwise 
-	 msec for FR1 and  msec for FR2
-	 is a switching gap duration as defined in [6, TS 38.214] 
For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines  assuming SCS configuration .
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than  symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where  for  or 1,  for  or , and  is the SCS configuration for the active UL BWP. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214]. 


Delay requirements
For information: Progress in RAN4
	For the need for any update is required to ΔBWPSwitching, ΔDelay,
· For ΔDelay: RAN4 has agreed to not change the component.
· For ∆BWPSwitching: It is not needed.
For the need for additional latency, RAN4 agreed to introduce new additional delay components at least for SSB based T/F tracking (TSSB) and RF and/or BB preparation and retuning (∆RF/BB_preparation ). The additional delay components introduced are clarified as follows: 
TSSB:
· If TCI state of target cell has been activated before PDCCH ordered RACH, and if SSB index indicated in PDCCH order is in the active TCI state list, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking to meet UL transmission timing requirements, that is, TSSB = 0.
· If SSB index indicated in PDCCH order is not in the active TCI state list that has been activated for the target cell, when the measurement period of L1-RSRP is no longer than 160ms, whether additional delay is needed for TSSB is FFS.
· Otherwise, TSSB is needed, and the value is FFS.
∆RF/BB_preparation:
· [bookmark: _Hlk143837117]For the case of PRACH bandwidth of neighbor cell is within active UL BWP, ∆RF/BB_preparation is FFS.
· For the case of PRACH bandwidth outside active UL BWP but within one of configured UL BWPs of any active serving cell, ∆RF/BB_preparation is DCI based BWP switching delay specified in clause 8.6 of TS 38.133 (in TS 38.133, DCI based BWP switch delay value is dependent on UE capability). 
· For the case of PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, ∆RF/BB_preparation is FFS
    
For any impact/interruption on UL Tx and/or DL Rx of serving cell due to the PRACH Tx on a candidate cell that is not a current serving cell with PUCCH/PUSCH, RAN4 is still discussing.



(Online) Issue 1-2-1-1: Further clarification on the condition when additional time for DL synchronization needed in the delay requirements for PDCCH ordered RACH before cell switch command
· Proposals
· Option 1 (Huawei, OPPO, Apple, MTK, [Nokia], CATT):  If SSB index indicated in PDCCH order is not in the active TCI state list that has been activated, and when the measurement period of L1-RSRP is no longer than 160ms, one complete SSB burst is needed for fine time tracking.
· Option 2 (vivo): For the case when SSB index indicated in PDCCH order is not in the active TCI state list that has been activated for the target cell, the RRM requirements discussion is postponed until further clarification on this has been achieved in RAN1.
· Option 3 (Ericsson): If SSB index indicated in PDCCH order is not in the active TCI state list that has been activated for the target cell, when the measurement period of L1-RSRP is no longer than 160ms, additional delay is not needed for fine time tracking.
· Recommended WF
· Recommend agree on Option 1.
Issue 1-2-1-2: The value of additional time for DL synchronization when needed in the delay requirements for PDCCH ordered RACH before cell switch command
· Proposals
· Option 1 (MTK):  TSSB in the additional time for T/F tracking during PDCCH ordered RACH delay is the time waiting for the first SSB for L1-RSRP measurement.
· Target cell of intra-f or inter-f w/o gap: TSSB is SSB periodicity 
· Target cell of inter-f with Type 1 MG: TSSB is max {MGRP, SSB period} after the slot receiving PDCCH order.
· Recommended WF
· Recommend agree on Option 1.

(Online) Issue 1-2-1-3: The value of additional time for RF/BB preparation and RF re-tuning
· Proposals
· Option 1 (Huawei, OPPO)
· For the case of PRACH bandwidth of neighbor cell is within active UL BWP, ∆RF/BB_preparation can be zero.
· For the case of PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, ∆RF/BB_preparation is DCI based BWP switching delay specified in clause 8.6 of TS 38.133.
· Option 2 (vivo): 
· For the case of PRACH bandwidth of neighbor cell is within active UL BWP, ∆RF/BB_preparation can be zero.
· For the case of PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell,
· If RAN4 agrees that UE activation delay for applying UE channel_bandwidth/BWP is counted in DL pre-synchronization, ∆RF/BB_preparation = DCI based BWP switching delay
· Otherwise, ∆RF/BB_preparation = DCI based BWP switching delay + [5ms]
· Option 3 (MTK)
· For the case of PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, ∆RF/BB_preparation is 10ms.
· Option 4 (Ericsson): When PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell
· Same as return time after transmitting RACH on neighbour cell.
· Return time after performing RACH on neighbour cell to be agreed as same as legacy value.
· Option 5 (QC):
· [bookmark: _Hlk142914983]PRACH BW outside active UL BWP but within one of configured UL BWPs
· the existing UE capability on BWP switching delay can be reused
· PRACH BW not within any configured UL BWP
· The following aspects can be reported for respective LTM PRACH cells:
· PDCCH-to-PRACH latency
· One of the three delay values (e.g. 5ms, 10ms, 15ms)
· One value/state (> 15ms, implication is not-preferred cell for early PRACH at the given serving and LTM configurations)
· Recommended WF
· Recommend agree on:
· For the case of PRACH bandwidth within active UL BWP, ∆RF/BB_preparation = 0.
· For the case of PRACH bandwidth not within any of the configured UL BWPs of any active serving cell
· Alt. 1: Define a single value
· Alt2: Introduce UE capability to report the time needed for RF/BB preparation and RF retuning, down-select from [1ms, 3ms, 5ms, 8ms, 10ms, 15ms].
Interruption requirements
(Online) Issue 1-2-2-1: Interruption due to RACH transmission
As the interruption on UL due to RACH transmission is discussed in RAN1
For information: Progress in RAN1
	[bookmark: OLE_LINK26][bookmark: OLE_LINK27]RAN1 #113:
Agreement
· [bookmark: OLE_LINK130][bookmark: OLE_LINK131]For PDCCH-order based PRACH for candidate cell, If UE capability does not support simultaneous/parallel transmissions, when the PRACH transmission to a candidate cell other than current serving cell(including any interruption due to processing time to build the PRACH transmission, carrier or/and BWP switching time if any, UL or DL RF retuning time if any, additional preparation time if any) happen to overlap over one or more symbols or have a time gap below a certain threshold (e.g., N symbols, FFS: the value of N) with following UL transmission to one of the serving cells
· PRACH transmission 
· PUCCH/PUSCH transmission carrying HARQ-ACK, SR, P/SP CSI, aperiodic CSI 
· SRS transmission
· Any other PUCCH/PUSCH transmission
· Down-select the UE behavior in this case
· Alt 1: Dropping rule is needed 
· Alt 2: up to UE implementation 
RAN1 #114:
Agreement
When the UE does not support simultaneous/parallel transmissions of PRACH in candidate cell and UL channels and signals in serving cell, support
-            serving cell UL TX is dropped.



Moderator suggests avoiding duplicated discussion and not discussing in RAN4. RAN4 can focus on interruption on DL due to RACH transmission
· Proposals
· Option 1 (CMCC): 
· If RACH BW of target cell is in the active BWP
· There is no interruption on DL/UL during PRACH transmission.
· If RACH BW of target cell is not in the active BWP
· For UL: follow RAN1 agreements
· Option 2 (xiaomi): The UE is allowed to cause an interruption on PCell/PSCell or activated SCell(s), the interruption length is TRO_duration
· Option 3 (Apple, MTK, QC): Introduce a UE capability to indicate whether there will be interruption on serving cell(s) when transmit RACH on target cell.
· Option 4 (vivo): 
· RAN4 to prioritize interruption requirements of PRACH on a candidate cell assuming the serving cell and candidate cell is within UE CA band combination capability in this release. If UE has no corresponding CA capability for the inter-CC PRACH transmission on a candidate cell, RAN4 shall hold the RRM requirement discussion until RAN1/2 concludes corresponding mechanism.
· Unless RAN1 further clarify [per band/BC] in the RAN1 features, RAN4 only needs to specify UL interruption requirements for PDCCH ordered RACH before cell switch for the following cases:
· Case I: If the serving cell and candidate cell is within DL CA capability, but UE BWP/CH_BW associated to the PRACH of candidate cell is not within UL CA capability, UL interruption on serving cell includes the RF retuning time, and PRACH transmission time.
· Case II: If the serving cell and candidate cell is within DL CA capability, and UE BWP/CH_BW associated to the PRACH of candidate cell is within UL CA capability, but UE does not support simultaneous UL transmission between UL carriers, UL interruption on serving cell includes only PRACH transmission time.
· Case III: If UE has the corresponding CA capability and simultaneous UL-TX capability, no interruption on UL is needed.
· Whether Case I is supported in RAN1 procedure needs further confirmation from RAN1. For case II and case III, interruption due to activation of UE filters is discussed separately.
· Recommended WF
· Recommend agree on
· Leave the interruption on UL during RACH transmission to RAN1
· Introduce a UE capability to indicate whether there will be interruption on DL during RACH transmission to target cell. FFS the details.

(Online) Issue 1-2-2-2: Interruption due to RF/BB retuning to target cell before RACH transmission or retuning back to serving cell after RACH transmission
· Proposals
· Option 1 (CMCC): 
· If RACH BW of target cell is in the active BWP
· no more additional interruption on UL is needed before and after PRACH transmission.
· For UE supporting simultaneousRxTxInterBandCA, there is no interruption on DL before and after PRACH transmission.
· If RACH BW of target cell is not in the active BWP
· For FR1, interruption due to RF retuning is 0.5ms + 1 symbol before and after PRACH transmission.
· For FR2, interruption due to RF retuning is 0.25ms + 1 symbol before and after PRACH transmission.
· Option 2 (xiaomi, OPPO): ⌈0.5ms/1slot length⌉ slot +1 slot
· Option 2a (xiaomi): X slots and X is the interruption length defined in Table 8.2.2.2.2-1 (interruption due to scell activation for inter-band CA).
· Option 2b (OPPO): Same as interruption length on other serving cell(s) due to BWP switch
· Option 3 (Apple): As minimum requirement interruption due to RF tuning/retuning shall apply for all other serving cells. Length is 0.5ms in FR1 and 0.25ms in FR2.
· Option 4 (MTK, Ericsson): 
· When RACH bandwidth is in the UL active BWP, reuse legacy N symbols. 
· For the case of PRACH bandwidth outside active UL BWP but within one of configured UL BWPs of any active serving cell, the interruption on serving cells due to RF retuning before and after RACH transmission on target cell is X+1 slots, where X is
	[image: ]
	NR Slot 
	Interruption length X (slots)

	
	length (ms)
	

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	3

	3
	0.125
	5

	5
	0.03125
	17


· For the case of PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, the interruption on serving cells due to RF retuning before and after RACH transmission on target cell is 1ms +1 slot.
· Option 5 (QC): Introduce new UE capability
· Direction: whether the interruption is only UL or both DL and UL if the victim cell is inter-band with LTM PRACH cell
· Band: whether the interruption is confined within the same band (intra-band) or across-bands
· Length: per-LTM PRACH cell
· Recommended WF
· Recommend agree on
· When RACH bandwidth is in the UL active BWP, reuse legacy N symbols. 
· For the case of PRACH bandwidth outside active UL BWP but within one of configured UL BWPs of any active serving cell, reuse interruption requirements of BWP switching on other serving cells in NR-DC for asynchronous scenarios (The one in Option 4).  
· For the case of PRACH bandwidth outside active UL BWP but within one of configured UL BWPs of any active serving cell, 
· The interruption on both UL and DL is ⌈Y/1slot length⌉ slot +1 slot
· Make a down-selection on the value of Y
· Alt.1: 0.5ms
· Alt.2: 1ms
· Alt.3: 0.5ms in FR1 and 0.25ms in FR2
· Alt.4: based on UE capability

Issue 1-2-2-3: Location of interruption due to RF/BB retuning to target cell before RACH transmission or retuning back to serving cell after RACH transmission
· Proposals
· Option 1 (xiaomi, Ericsson): 
· 	Location of the interruption due to RF retuning is before and after the RACH transmission
· Option 2 (QC): Introduce new UE capability
· Location: the starting point of the interruption is ‘interruption length + margin’ before the selected RO (no signalling, hardcoded in spec), and the value of margin is FFS
· Recommended WF
· Need more discussion

Issue 1-2-2-4: Scheduling restriction/interruption due to additional DL synchronization after reception of PDCCH order RACH on neighbor cell
· Proposals
· Option 1 (CATT, MTK, Ericsson): Interruption or scheduling restriction due to additional T/F tracking if needed can be covered by scheduling restriction due to L1/L3 measurement or MG.
· Recommended WF
· Recommend agree on Option 1.
Others
Issue 1-2-3-1: UL timing requirements for PDCCH-ordered RACH
· Proposals
· Proposal 1 (vivo): Re-use the UL timing adjustment requirements defined for R17 FR2 HST as the baseline for PDCCH-ordered RACH to neighbour cell before cell switch command.
· Recommended WF
· Need more discussion. Companies are suggested to check the draft CR in R4-2316290(vivo).
Issue 1-2-3-2: Others
· Proposals
· Proposal 1 (vivo): For PDCCH-ordered RACH to neighbour cell, UE always assumes the serving cell n-TimingAdvanceOffset also applies for the cell where PRACH transmitted.
· Recommended WF
· Need more discussion.

Sub-topic 1-3 UE based TA measurement
Issue 1-3-1: Whether and how to define timing requirements for UE based TA measurement
· Proposals
· Option 1 (CMCC): define timing requirements for UE-based TA measurement, and the timing requirements introduced for FR2 Power Class 6 UE (FR2 HST UE) can be reused.
· Option 2 (Ericsson): RAN4 do not define requirements for UE based TA measurement in rel-18
· Recommended WF
· Need more discussion.
Topic #2: LTM - L1-RSRP (Baseline) measurement requirements (AI 5.24.2.1.2)
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

	R4-2315111
	CATT
	Proposal 1: UE is not required to perform L1 measurements on unknown cell.
Proposal 2: Target cell is considered as known if the following conditions are met in this requirement:
· UE has performed L3 measurement on the target cell during the last [5] seconds, and
· The SSB from the target cell configured for L1 measurement remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
Otherwise, it is unknown.
Proposal 3: If deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter is not enabled, 
· If UE only performed L3 measurement without SSB index reading on the candidate target cell, additional time for reading SSB index is needed.
· If UE has performed L3 measurement and SSB index reading, no additional time is needed.
Proposal 4: At least for the case of FFT based fix timing (UE measures L1-RSRP using single timing), the measurement requirements for intra-frequency in FR1 should be defined.
· When the actual RTD of serving cell and neighbour cell is no larger than CP, the legacy delay and scheduling restriction requirements defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbour cell. 
· If the actual RTD of serving cell and neighbour cell is larger than CP, accuracy degradation will be allowed for a certain deployment or no requirement.
Proposal 5: For UE capable of RTD>CP, assume that UE has extra FFT module for L1-RSRP measurement per layer.
Proposal 6: For UE capable of RTD>CP in FR1, if FFT based fix timing and only single carrier intra-frequency is considered, the legacy measurement period specified for R17 non-serving cell can be reused.
Proposal 7: For FR2 L1-RSRP measurement for LTM, if only single intra-frequency layer is considered for L1-RSRP measurement, 
· 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 there are multiple intra-frequency neighbour cells to measure, the measurement period is scaled with the number of cell on one intra-frequency layer.
Proposal 8: If multiple intra-frequency layers are considered for L1-RSRP measurement, 
· In FR1, the measurement period is scaled with the number of intra-frequency layers.
In FR2, the measurement period is at least scaled with the number of cell.

	R4-2315318
	CMCC
	Proposal 1: for L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met:
· The UE has performed L3 measurement on the target cell during the last [5] seconds, and
· The SSB from the target cell remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
Proposal 2: If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not enabled, but UE performed L3 measurement with SSB index reading on the candidate cell, no additional time is needed 
Proposal 3: If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not enabled, and UE performed L3 measurement without SSB index reading on the candidate cell, additional time for time index detection is needed. 
Proposal 4: it is not preferred to prioritize the discussion on a single layer for intra-frequency L1 measurement. Both single layer and CA scenario need to be considered.
Proposal 5: for UE incapable of RTD>CP, at least define measurement period requirements for RTD <= CP, and the the legacy measurement periods specified in R17 for non-serving cell can be reused.
Proposal 6: for UE incapable of RTD>CP, at least define measurement restriction and scheduling restriction for RTD <= CP, and the legacy measurement restriction and scheduling restriction defined for non-serving cell in R17 can be applied.    
Proposal 7: For UE capable of RTD>CP, the legacy measurement periods specified in R17 for non-serving cell can be used as baseline for FR1. And scaling factor (i.e., number of intra-frequency layers) can be considered to cover the case of multiple intra-frequency layer.
Proposal 8: inter-frequency L1-RSRP measurement with MG, the number of samples is [2] if higher layer parameter timeRestrictionForChannelMeasurement is configured, and [4] otherwise.   
Proposal 9: inter-frequency L1-RSRP measurement without MG (target SSB within DL active BWP), the number of samples is 1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and 3 otherwise.

	R4-2315403
	Xiaomi
	Proposal 1: The known condition for neighbour cell in L1-RSRP measurement is defined as follows.
· 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 2: RAN4 to support the case that SSB periodicity of FR1 intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM. 
Proposal 3: When the SSB periodicity of FR1 intra-frequency cell is fully overlapped with SMTC periodicity of inter-frequency neighbour cell, the existing sharing factor P used for L1/L3 measurements can be reused, e.g. P =3 for L1 measurement and P=1.5 for L3 measurement.
Proposal 4: When the SSB periodicity of FR1 intra-frequency cell is partially overlapped with SMTC periodicity of inter-frequency neighbour cell, L1-RSRP measurement is done outside of SMTC. 
Proposal 5: For UE incapable of RTD>CP, it is assumed that UE follows serving cell’s FFT timing for intra-frequency neighbour cell measurement.
Proposal 6: 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 7: If L1-RSRP and L3 measurement of the same frequency layer does not overlap within one gap occasion, the L1 inter-frequency measurement on a frequency layer is considered as an independent frequency layer when calculating CSSF for other overlapped inter-frequency layers.
Proposal 8: The maximum value of CSSF among the gap occasions should be used when defining L1-RSRP measurement delay requirements for an inter-frequency layer.
Proposal 9: In FR2, L1 inter-frequency measurement and L3 inter-frequency measurement of the same frequency layer are considered as independent frequency layer when calculating CSSF within gap.
Proposal 10: In FR2, each cell which is configured for L1-RSRP measurement is considered as one independent layer when calculating CSSF within gap.

	R4-2315574
	ZTE Corporation
	Proposal 1: UE is not required to perform L1 measurements on unknown cell.
Proposal 2. Target cell is considered as known if the following conditions are met in this requirement:
· UE has performed L3 measurement on the target cell during the last [5] seconds, and
· The SSB from the target cell configured for L1 measurement remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
  Otherwise, it is unknown
Proposal 3: If deriveSSB-IndexFromCellInter-r17 or deriveSSB-IndexFromCellInter is enabled, UE can derive SSB index according to serving cell timing, otherwise, 
· If UE only performed L3 measurement without SSB index reading, additional time for reading SSB index is needed.
· If UE has performed L3 measurement and SSB index reading, no additional time is needed.
Proposal 4. When number of LTM candidate cells configured exceeds the UE capability of number of cells UE can down selection of cells for LTM measurement is based on indication from the NW.
Proposal 5: In FR2, both cases that SSB periodicity of intra-frequency neighbour cell is the same as SMTC and is different as SMTC is supposed to be considered.
Proposal 6: For UE incapable of RTD>CP, only define measurement periods with condition that RTD is no larger than CP. When actual RTD is larger than CP, no requirements or allow accuracy degradation.
Proposal 7: In FR1, within one gap occasion, If L1-RSRP and L3 measurement of the same frequency layer overlap, they can be counted as same frequency layer when calculating CSSF. Otherwise, L1 inter-frequency measurement on a frequency layer is considered as an independent frequency layer when calculating CSSF for other overlapped inter-frequency layers.
Proposal 8: In FR2, L1 inter-frequency measurement and L3 inter-frequency measurement are considered as independent frequency layer when calculating CSSF within gap.

	R4-2315655
	Huawei, HiSilicon
	Proposal 1: RAN4 to define L1 measurement requirements for known cell case only.
Proposal 2: Both cases that SSB periodicity of intra-frequency neighbour cell is the same as SMTC and is different as SMTC is supposed to be considered.
Proposal 3: UE who is incapable of RTD>CP, UE would follow serving cell timing, rather than shifting the FFT window to follow candidate neighbour cell.
Proposal 4: FR1 intra-frequency L1-RSRP measurement period for LTM is defined as:
- For UE only capable of RTD<=CP, 
· when actual network RTD of serving cell and neighbour cell is not larger than CP, the legacy FR1 measurement period specified for R17 non-serving cell can be reused.  
· When actual network RTD of serving cell and neighbour cell is larger than CP, no requirements are specified.
- For UE capable of RTD>CP, additional scaling factor (i.e., number of CC) is to be scaled on top of the legacy measurement period specified for R17 non-serving cell
Proposal 5: For FR2 intra-frequency L1-RSRP measurement period on neighbour cell:
- For UE only capable of RTD<=CP, 
· when actual network RTD of serving cell and neighbour cell is not larger than CP, the legacy FR2 measurement period specified for R17 non-serving cell can be reused with the change of scale with cell number of L1-RSRP measurement.  
· When actual network RTD of serving cell and neighbour cell is larger than CP, no requirements are specified.
- For UE capable of RTD>CP, on top of FR2 R17 non-serving cell measurement period, the cell number on one layer and the number of bands are scaled.
Proposal 6: For UE incapable of RTD>CP, 
- when the actual RTD of serving cell and neighbour cell is no larger than CP the legacy measurement, restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbour cell.
- when actual RTD>CP, there are no requirements.
Proposal 7: For UE capable of RTD>CP, RAN4 is not to specify scheduling restriction requirements for L1-RSRP measurement on neighbor cell when deriveSSB_IndexFromCell is not enabled.
Proposal 8: For UE capable of RTD>CP,
· In FR1, When UE don’t support simultaneousRxDataSSB-DiffNumerology and deriveSSBIndexFromCell is enabled, UE would not receive and transmit on SSB which are configured as LTM L1-RSRP measurement, and 1 symbol before and after SSBs.

· In FR2, for scheduling restriction for L1-RSRP measurement on neighbor cell, on top of the legacy scheduling restriction defined for non-serving cell in R17, additional 1 symbol is added before and after those OFDM symbols corresponding to the configured LTM L1-RSRP measurement SSBs.
Proposal 9: In FR1, for inter-frequency L1-RSRP with type 1 gap, CSSFwithingap is supposed to be updated. If L1-RSRP MO and L3 RSRP MO are configured on the same frequency,
· - within one gap occasion, if SSB configured for L1-RSRP measurement is overlapped with SMTC for L3-RSRP measurement, L1-RSRP MO and L3-RSRP MO are regarded as one candidate to be measured in a gap (agreed in RAN4#108 meeting).
· - within one gap occasion, if there is L1 measurement but no L3 MO on the same frequency, the L1-RSRP MO is regarded as one independent candidate to be measured in a gap.
Proposal 10: In FR2, for inter-frequency L1-RSRP with type 1 gap, legacy CSSFwithingap is supposed to be updated: each cell which is configured for L1-RSRP measurement is regarded as one independent candidate to be measured in a gap.
Proposal 11: Measurement requirements of inter-frequency L1-RSRP measurement without gap can follow L1-RSRP measurement on multiple intra-frequency layers (refer to proposal 3 and proposal 4).
Proposal 12: Reuse legacy value SNR=-3dB in intra-frequency L1-RSRP measurement accuracy.
Proposal 13: The number of intra-frequency L1 measurement layers is 1, 2.

	R4-2316177
	OPPO
	Proposal 1: RAN4 to define L1 measurement requirements for known cell case only. The known cell condition for L1-RSRP measurement can follow the same logic as that for L3 measurement.
· The UE has performed L3 measurement on the target cell during the last [5] seconds, and
· The SSB from the target cell configured for L1 measurement remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
Proposal 2: If deriveSSB-IndexFromCellInter-r17 or deriveSSB-IndexFromCellInter is enabled
· UE can derive SSB index according to serving cell timing, and skip the DL synchronization for obtaining frame/slot/symbol level synchronization and SFN level synchronization.
Proposal 3: If deriveSSB-IndexFromCellInter-r17 or deriveSSB-IndexFromCellInter is not enabled, 
· If UE only performed L3 measurement without SSB index reading on the candidate target cell, additional time for reading SSB index is needed.
· If UE has performed L3 measurement and SSB index reading, no additional time is needed.
Proposal 4: Regarding how to handle the case that the number of cells NW configured to measure exceeds the configuration to exceed UE capability, it is up to UE implementation, and no specific RRM requirements are defined for this case.
Proposal 5: Support the case that SSB periodicity of FR1 intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM and sharing factor P between L3 for mobility and LTM for L1-RSRP is 1.
Proposal 6: RAN4 not to define requirements for the case SSB periodicity of FR2 intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM.
Proposal 7: Not to support type 2 MG in Rel-18 LTM.
Proposal 8: Whether inter-frequency L1-RSRP measurement and L3 measurement can share Type 1 MG is up to UE capability.

	R4-2316559
	Apple
	Proposal 1: For LTM L1 measurement, RRM requirements are applicable only if L1 measurement layer is configured on the same frequency as one of current L3 MO.
Proposal 2: UE is not required to perform L1 measurements on unknown cell.
Proposal 3: known cell condition for L1-RSRP measurement:
· 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
Proposal 4: additional time TSBI is needed in L1 measurement reporting for neighbor cell. TSBI is the time index detection time, which can be zero if:
· deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter-r17 is enabled, or
· UE has already sent a valid RRM measurement report with associated SSB index.
Observation 1: The benefits of LTM mainly includes the fact that UE can do pre-sync with target cell, including T/F tracking, fine beam training, TA preparation and etc, before leaving the source serving cell. However, using L3 measurement results for L1 reporting does not provide any benefit on these aspects.
Observation 2: using L3 measurement in L1 report does not provide any additional information on top of existing L3 measurement report. If the concern is only for CU/DU signal exchange, it can be done in RAN2/3 without changing UE measurement behavior.
Proposal 5: from RAN4 requirements point of view, RAN4 shall not use L3 measurement results for L1 measurement report, including intra-frequency and inter-frequency.
Proposal 6: For L1-RSRP measurement on neighbour cell, UE measures only one intra-frequency layer within a band in FR2, considering 1) in existing L3 measurement requirements, UE is only expected to perform measurement on one intra-frequency layer. 2) L1 measurement is expected to be performed on cell on which UE has already performed L3 measurement.
Proposal 7: selection of the single layer for intra-frequency measurement on a FR2 band shall follow existing L3 measurement, i.e, this single intra-frequency layer shall be:
-	PCC when UE is configured with SA NR operation mode with PCC in the band; or
-	PSCC when UE is configured with EN-DC with PSCC in the band; or
-	PSCC when UE is configured with NR-DC with PSCC in the band; or
-	One of the SCCs on which UE is configured to report SSB based measurements when neither PCC nor PSCC is in the same band, so that the selected SCC shall be an SCC where the UE is configured with SS-RSRP measurement reporting if such SCC exists, otherwise the selected SCC is determined by UE implementation.
Proposal 8: If the number of cells/SSB NW configured/activated to measure exceeds UE capability, it is up to UE implementation on how to choose cells/SSB to measure.
Proposal 9: As long as the sharing between L1 and L3 measurement is decided, it seems unnecessary to exclude the case that SSB periodicity of FR2 intra-frequency neighbour cell and serving cell equals to SMTC periodicity.
Proposal 10: more justification is expected to consider L1-RSRP measurement on deactivated SCell.
Proposal 11: 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:
· RAN4 to define requirements for both RTD > CP and RTD <= CP
· In FR1:‘the existing L1-RSRP measurement period (Table 9.5.4.1-1)’ x ‘the number of L1 measurement cells (including non-LTM L1-RSRP measurement cells) having SSBs colliding in the time domain’
· In FR2: same as the measurement period when UE supports RTD>CP
Proposal 12: for UE incapable of RTD>CP, define scheduling restriction based on SSB + 1 symbol before/after the SSB to measure.
Proposal 13: For UE capable of RTD>CP, if UE only performs L1-RSRP measure on multiple cells of a single intra-frequency layer, the legacy measurement period specified in R17 for FR1 non-serving cell are also applicable.
Proposal 14: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR2 if UE only performs L1-RSRP measurement on a single intra-frequency layer:
· 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 there are multiple intra-frequency neighbour cells to measure: measurement delay needs to be scaled up by number of cells on the same frequency layer.
Proposal 15: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in if UE performs L1-RSRP measurement on multiple intra-frequency layer:
· For multiple intra-frequency layers, additional scaling factor (i.e., number of intra-frequency layers) is to be scaled on top of measurement period specified for single frequency layer.
Proposal 16: In FR1, if L1-RSRP and L3 measurement of the same frequency layer does NOT overlap, L1 inter-frequency measurement on a frequency layer is considered as an independent frequency layer when calculating CSSF for other overlapped inter-frequency layers.
Proposal 17: assuming RRM requirements are applicable only if L1 measurement layer is configured on the same frequency as one of current L3 MO, existing number of samples in intra-frequency L1-RSRP measurement requirements can be reused in inter-frequency L1-RSRP measurement period with Type 1 MG.
Proposal 18: as baseline, in FR2, L1 inter-frequency measurement and L3 inter-frequency measurement are considered as independent frequency layer when calculating CSSF within gap.
Proposal 19: for inter-frequency L1-RSRP measurement without gap, both CSSF and number of samples can follow L1-RSRP measurement on multiple intra-frequency layers.

	R4-2316652
	MediaTek Inc.
	Proposal 1: L3 measurement of the corresponding frequency layer should be configured before performing L1 measurement.
Proposal 2: In L1-RSRP measurement for neighbor cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has performed L3 measurement on the target cell during the last [5] seconds, and
· The SSB from the target cell configured for L1 measurement remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
Otherwise, it is unknown.
Proposal 3: Not to consider L1-RSRP measurement on unknown cell.
Proposal 4: For L1-RSRP measurement on neighbor cell, UE measures only one intra-frequency layer on each FR2 band in CA scenario.
Proposal 5: If the number of cells NW configured to measure exceeds UE capability, the selection of cells to measure is up to UE implementation.
Proposal 6: Define L1-RSRP measurement requirements for the case that SSB of intra-frequency neighbor cell is fully overlapped with SMTC in FR2. For the baseline L1 measurement, reuse the same sharing factor between L3 and L1 measurement as R17 ICBM.
Proposal 7: If no consensus on updating the basic assumption, follow the initial motivation of introducing the capability of RTD>CP case, i.e., for UE incapable of RTD>CP, UE fails to perform L1 measurement if the actual RTD>CP or meet the requirements.
Proposal 8: For UE incapable of RTD>CP, reuse the measurement period and scheduling/measurement restriction of R17 ICBM if the actual RTD is within CP. If the actual RTD is larger than CP, there will be accuracy degradation or no requirements. 
Proposal 9: In FR1, the reported number of supported cells in a frequency layer is the number of cells that UE can measure on the same OFDM symbols.
Proposal 10: 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 11: Suggest focusing on the case that UE is required to measure on the neighbor cell of a single FR1 intra-frequency 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 12: Focus on the case that UE is required to measure on a single FR2 intra-frequency (for neighbor cell) layer 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 13: In FR2, if there are multiple neighbor cells in an intra-frequency layer to measure, the measurement delay would be scaled up by the number of cells (including the serving cell) of the intra-frequency layer for UE capable of RTD>CP.
Proposal 14: For UE capable of RTD>CP, measurement restriction and scheduling restriction should be extended by one more symbol before and after SSB symbols.
Proposal 15: Side condition in intra-frequency L1-RSRP measurement accuracy requirements is SNR=-3dB.
Proposal 16: If L1-RSRP and L3 measurement of the same frequency layer don’t overlap, L1 inter-frequency measurement on a frequency layer is considered as an independent frequency layer when calculating CSSF for other overlapped inter-frequency layers.
Proposal 17: Define inter-frequency L1-RSRP measurement period with Type-1 MG in FR1 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

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

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

	The definition of Kgap is the same as L3 measurement which is a scaling factor for a SSB frequency layer to be measured within an associated measurement gap pattern.
M = [2] or [4]
CSSFinter can use the value for L3 measurement as a baseline. The value should be updated as RAN1 concluded to use SSB period for inter-frequency L1 measurement.


Proposal 18: 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 measurement on each cell is equivalent to overlapping with one more L3 frequency layer.
Proposal 19: Same as L3 inter-frequency measurement, some margin on number of samples is needed to accommodate AGC imperfection for L1 inter-frequency measurement with Type 1 MG.
Proposal 20: Define inter-frequency L1-RSRP measurement period with Type 1 MG in FR2 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

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

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

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


Proposal 21: Treat L1 inter-frequency measurement without gap in the same way as L1 measurement on intra-frequency neighbor cell.
Proposal 22: RAN4 can focus on how to define the requirements for intra-frequency L1 measurement and apply the conclusions to inter-frequency L1 measurement without gap.


	R4-2316824
	Ericsson
	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 NW indication. 
Proposal 6: 	When UE supports simultaneous measurements (when RTD>CP), all the neighbour cells within the same frequency layer are measured by the same FFT timing.
Proposal 7: 	 When UE does not support simultaneous measurements (when RTD>CP), all the cells within the same frequency layer as PCell are measured simultaneously with the same FFT timing. 
Proposal 8: 	Ran4 to agree on one of the following approaches 
•	Approach 1: When UE receive active TCI state list from the neighbour cell, changing the sharing factor Klayer1_measurement for L3 measurement to 3 and sharing factor P for L1 measurement to 1.5. 
•	Approach 3: When a neighbour cell’s SSB are indicated in active TCI state list, the cell to be treated as a separate frequency layer to perform measurement. 
Proposal 9: 	RAN4 to consider same side condition of L3 measurement as baseline. 
Proposal 10: 	For inter-frequency measurement requirements, M is 1 if the L1-RSRP periodicity is lesser than or equal to 160ms. If not M=2
Proposal 11: 	L3 and L1 on same frequency layer are counted separately in CSSF and the cell for which TCI state is activated is counted as a separate frequency layer in CSSF calculation.  
Proposal 12: 	RAN4 to define inter-frequency L1-RSRP measurement accuracy requirements on non-serving cell.

	R4-2316878
	Qualcomm Incorporated
	Proposal 1: SSB-based LTM L1-RSRP measurement periods for FR1 and FR2 are defined as below:
· For a UE capable of simultaneous measurements on asynchronous cells in the same frequency layer, the FR1 LTM L1-RSRP measurement period is extended as below:
· ‘the existing L1-RSRP measurement period (Table 9.5.4.1-1)’ x ‘the number of L1 measurement frequency layers (including non-LTM L1-RSRP measurement frequency layers) having SSBs colliding in the time domain’
· For a UE incapable of simultaneous measurements on asynchronous cells in the same frequency layer, the FR1 LTM L1-RSRP measurement period is extended as below:
· ‘the existing L1-RSRP measurement period (Table 9.5.4.1-1)’ x ‘the number of L1 measurement cells (including non-LTM L1-RSRP measurement cells) having SSBs colliding in the time domain’
· The FR2 LTM L1-RSRP measurement period is extended as below:
· ‘the existing L1-RSRP measurement period (Table 9.5.4.1-2 or Table 9.13.4.1-2)’ x ‘the number of L1 measurement cells (not including serving cell’s) having SSBs colliding in the time domain’ x ‘2’ x ‘the number of L1 measurement frequency layers or bands’
· The above L1-RSRP measurement frequency layers and cells do not include those excluded by the scaling factor P in the existing requirements, e.g. SSBs inside MG and SMTC (for FR2).
Proposal 2: For LTM L1 measurement SSB occasions always colliding with MG, the LTM L1 measurement requirement is defined assuming the SSB occasions are shared for L3 measurement and LTM L1 measurement with a ratio of two L3 measurements to one LTM L1 measurement.
Proposal 3: In FR2, for LTM L1 measurement SSB occasions always colliding with SMTC, the LTM L1 measurement requirement is defined assuming the SSB occasions are shared for L3 measurement and LTM L1 measurement with a ratio of two L3 measurements to one LTM L1 measurement.
Proposal 4: RAN4 to extend scheduling restriction window by one OFDM symbol before and after those OFDM symbols corresponding to the configured LTM L1-RSRP measurement SSB IDs in FR2.
Proposal 5: RAN4 to agree to support L3 RSRP measurement based LTM cell switch feature by adopting Option 1 of Issue 2-2-1 in the agreed WF R4-2314453 and/or removing LTM L1 RSRP measurement/report from the prerequisite for LTM cell switch feature.

	R4-2316288
	vivo
	Proposal 1  For LTM L1 measurement, RRM requirements are applicable only if L1 measurement layer is configured on the same frequency as one of current L3 MO.
Proposal 2  Regarding how to obtain SSB index:
· For LTM candidate/target cell on a serving CC, if deriveSSB-IndexFromCell is not configured in the corresponding ServingCellMO, UE needs additional time for SSB index reading. It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2.
· For LTM candidate/target cell on an inter-frequency measurement layer, if deriveSSB-IndexFromCellInter is not configured in the corresponding MO, UE needs additional time for SSB index reading
Proposal 3  Regarding L1-RSRP measurement for neighbour cell, 
· The cell is considered as known if the following conditions are met in this requirement:
· The UE has performed L3 measurement on the target cell during the last [5] seconds, and
· The SSB from the target cell configured for L1 measurement remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3 of TS 38.133.
· Otherwise, it is unknown
· UE is not required to perform L1 measurements on unknown cell.
Observation 1  In inter-band CA scenario, cell switch between PCC and SCC is possible, and the target cell in the cell switch command can be a neighbour cell on an intra-frequency layer of an SCell.
Proposal 4  If the SSB for L1 measurement in LTM is an intra-frequency L1 measurement on de-activated SCC, RAN4 confirms to specify RRM requirements for this case. 
- The measurement cycle is the same as MeasCycleSCell configured in L3 MO.
- The interruption specified for L3 measurement on de-activated SCC can be re-used.
Proposal 5  For both FR1 and FR2, define RRM requirements for the case when SSB periodicity of intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM, and R17 L1-measurement requirement on neighbour cell can be re-used as baseline.
Observation 2  Assuming UE can adjust the serving cell timing to perform L1 measurements on both serving and neighbour cells, UE incapable of RTD>CP for L1 measurement may still deal with the case when neighbour cell Rx timing is slightly ahead over serving cell.
Observation 3  Without considering scaling factor NCell, UE may still be able to deal with L1 measurement without performance degradation if UE supports reporting L3 measurement results in L1 measurements.
Proposal 6  RAN4 may consider the following UE behaviour in specifying RRM requirements for UE incapable of simultaneous measurement on cells with RTD>CP in FR1:
· The intra-f L1 measurements on different RTD groups are TDMed. The cells to be measured in different RTD groups shall meet RTD < CP.
· The number of RTD groups is 2 in R18.
· A UE capability is introduced for this type of UE behaviour.
Observation 4  Introducing multi-FFT engine for L1 measurement does not have significant gain in the measurement delay reduction for multi-frequency-layer scenario, if multi-FFT engine still needs to work in the manner of one-by-one frequency layer.
Proposal 7  Not to define RRM requirements for multi-FFT engine based LTM L1 measurement, i.e. UE behaviour #3, in R18. It can be left to UE implementation.
Proposal 8  For intra-frequency LTM L1 measurement, if configured, the corresponding L3 measurement is performed by sharing the PCC searcher, and the CSSF calculation for L3 measurement is updated based on whether intra-frequency L1 measurement is configured on this L3 frequency layer.
Proposal 9  For intra-frequency LTM L1 measurement on an FR2 SSB layer, sharing between L3 and L1 measurement due to the UE Rx beam assumption follows the existing rule, i.e. by defining sharing factors and measurement/scheduling restrictions.
Proposal 10  For inter-frequency L1 measurement within type 1 measurement gap, UE starts to performs L1 measurement at the time UE finishes the L3 measurement on this frequency layer. The CSSF defined for L3 measurements is re-used for inter-frequency L1 measurement within gaps, no matter whether UE supports optional capability or not. For baseline UE, in FR2, additional L1 measurement time to the target cell is allowed.
Observation 5  UE may not efficiently perform down-selection among the detected cells to perform L1 measurement on, if no NW signaling is provided, especially for dense deployment scenario.
Proposal 11  Send LS to RAN1/RAN2, enclose the following agreement achieved in RAN4 #107 and ask RAN1/RAN2 to support mechanisms where gNBs may help to perform down-selection from detected cells to the cells that L1 measurement is to be performed on:
· For baseline ‘UE is NOT expected to use L3 measurement results for intra-frequency or inter-frequency L1 measurement report’: UE shall support L1 measurements for at least [2 or 3] neighboring cells. 
Observation 6  For LTM L1 measurement on candidate cell, it is not always ensured that UE has the needed physical resource, e.g. measurement gap or searcher, to ensure that the L1 measurement is performed on the latest measurement occasion available at UE side.
Proposal 12  Send LS to RAN1, enclose the agreement achieved in RAN4 #108 about L1 measurement delay for neighbour cell, especially the inter-frequency case, if any, so that RAN1 can further discuss whether to deal with the case ‘timeRestrictionForChannelMeasurements is configured’ in LTM L1 measurement to neighbour cell. 



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Applicability rule for L1-RSRP measurement
(Online) Issue 2-1-1: Whether L1 measurement layer is configured on the same frequency as one of current L3 MO
· Proposals
· Option 1 (vivo, Apple, MTK, QC):
· [bookmark: _Hlk143108367]For LTM L1 measurement, RRM requirements are applicable only if L1 measurement layer is configured on the same frequency as one of current L3 MO
· Recommended WF
· Recommend agree on Option 1.

(Online) Issue 2-1-2: Whether to consider L1 measurements on unknown cell
· Proposals
· Option 1 (CATT, ZTE, Huawei, OPPO, vivo, Apple, MTK): RAN4 to define L1 measurement requirements for known cell case only.
· Recommended WF
· Recommend agree on Option 1.

[bookmark: _Hlk127802379](Online) Issue 2-1-3: known cell condition for L1-RSRP measurement.
· Proposals
· Option 1 (CATT, CMCC, xiaomi, ZTE, OPPO, vivo, Apple, MTK):
·  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): The UE has performed L3 measurement on the target cell during the last [5] seconds,
· Recommended WF
· Recommend agree on Option 1.

[bookmark: _Hlk132206118]Issue 2-1-4: How to get SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbor cell before L1-RSRP measurement?
For information
	RAN4#108
Common understanding: If deriveSSB-IndexFromCell or deriveSSB-IndexFromCellInter is enabled, UE can derive SSB index according to serving cell timing.



· Proposals
· Option 1 (CATT, CMCC, ZTE, OPPO, vivo, Apple, MTK):
· If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not enabled, but UE performed L3 measurement with SSB index reading on the candidate cell, no additional time is needed 
· If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not enabled, and UE performed L3 measurement without SSB index reading on the candidate cell, additional time for time index detection is needed.
· Recommended WF
· Recommend agree on
· If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not enabled, but UE has performed L3 measurement with SSB index on the candidate cell, no additional time is needed 
· If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not enabled, and UE has not performed L3 measurement without SSB index reading on the candidate cell, additional time for time index detection is needed.

Sub-topic 2-2 Measurement capability
Issue 2-2-1: Intra-frequency layers to measure
· Proposals
· Proposal 1 (Apple, MTK): For L1-RSRP measurement on neighbour cell, UE measures only one intra-frequency layer on each FR2 band in CA scenario.
· Apple: Selection of the single layer for intra-frequency measurement on a FR2 band shall follow existing L3 measurement, i.e, this single intra-frequency layer shall be:
· PCC when UE is configured with SA NR operation mode with PCC in the band; or
· PSCC when UE is configured with EN-DC with PSCC in the band; or
· PSCC when UE is configured with NR-DC with PSCC in the band; or
· One of the SCCs on which UE is configured to report SSB based measurements when neither PCC nor PSCC is in the same band, so that the selected SCC shall be an SCC where the UE is configured with SS-RSRP measurement reporting if such SCC exists, otherwise the selected SCC is determined by UE implementation.
· Proposal 2 (Huawei): The number of intra-frequency L1 measurement layers is 1, 2.
· Recommended WF
· Recommend agree on
· For L1-RSRP measurement on neighbour cell, UE measures only one intra-frequency layer on each FR2 band in CA scenario. Selection of the single layer for intra-frequency measurement on a FR2 band shall follow existing L3 measurement.
· FFS: The number of intra-frequency L1 measurement layers to support.

Issue 2-2-2: How to handle the case that the number of cells NW configured/activated to measure exceeds the configuration to exceed UE capability
Background:
	Conclusion (RAN1#113)
· For the beam selection for SSB based L1-RSRP measurement report, except SpCell is configured to be included, 
· the selection of cells for the L1 measurement report is up to UE implementation.
the selection of beams per cell for the L1 measurement report is the same as legacy behaviour.



· Proposals
· Option 1 (OPPO, xiaomi, Apple, MTK,): It is up to UE implementation on how to choose cells/SSB to measure if the number of cells/SSB NW configured/activated to measure exceeds UE capability.
· Option 2 (ZTE, vivo, Ericsson, Nokia): When number of LTM candidate cells configured exceeds the UE capability of number of cells UE can measure, down selection of cells for LTM measurement is based on explicit or implicit indication from the NW
· Vivo: send LS to RAN1/2 and RAN1/RAN2 to support mechanisms where gNBs may help to perform down-selection from detected cells to the cells that L1 measurement is to be performed on.
· Recommended WF
· Recommend agree on
· If the number of cells/SSB NW configured/activated to measure exceeds UE capability, it is up to UE implementation on how to choose cells/SSB to measure. If any selection rules are further agreed in RAN1/2, follow the agreed selection rules in RAN1/2.
Sub-topic 2-3 Intra-frequency L1-RSRP Measurement delay
Scenario and basic assumption
(Online) Issue 2-3-1-1: whether to support the case that SSB periodicity of FR2 intra-frequency neighbour cell equals to SMTC periodicity in R18 LTM.
Background: In RAN4#107, a CR (R4-2310139) was agreed to support this case in R17 ICBM.
· Proposals
· Option 1 (xiaomi, ZTE, Huawei, vivo, Apple, MTK, Ericsson, QC, CATT): Yes.
· Option 1a (xiaomi, vivo, Apple, MTK, QC): When the SSB periodicity of FR2 intra-frequency cell is fully overlapped with SMTC periodicity of inter-frequency neighbour cell, the existing sharing factor P used for L1/L3 measurements can be reused, e.g. P =3 for L1 measurement and P=1.5 for L3 measurement.
· Option 1b (Ericsson): RAN4 to agree on one of the following approaches
· Approach 1: When UE receive active TCI state list from the neighbour cell, changing the sharing factor Klayer1_measurement for L3 measurement to 3 and sharing factor P for L1 measurement to 1.5. 
· Approach 3: When a neighbour cell’s SSB are indicated in active TCI state list, the cell to be treated as a separate frequency layer to perform measurement.
· Option 2 (OPPO): No
· Recommended WF
· Recommend agree on Option 1a.

Issue 2-3-1-2: whether to consider L1-RSRP measurement on deactivated SCell
· Proposals
· Option 1 (vivo): If the SSB for L1 measurement in LTM is an intra-frequency L1 measurement on de-activated SCC, RAN4 confirms to specify RRM requirements for this case
· The measurement cycle is the same as MeasCycleSCell configured in L3 MO.
· The interruption specified for L3 measurement on de-activated SCC can be re-used.
· Option 2 (Apple): more justification is expected to consider L1-RSRP measurement on deactivated SCell.
· Recommended WF
· Need more discussion.
UE incapable of RTD>CP or UE incapable of measuring multiple cells on the same OFDM symbol when actual RTD>CP
(Online) Issue 2-3-2-1: Measurement requirments for UE incapable of RTD>CP or UE incapable of measuring multiple cells on the same OFDM symbol when actual RTD>CP
· Proposals
· Option 1 (CATT, CMCC, xiaomi, ZTE, Huawei, MTK)
· when the actual RTD of serving cell and neighbour cell is no larger than CP, the legacy measurement period, measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbour cell.
· when actual RTD>CP, accuracy degradation will be allowed or no requirements. 
· Option 1a (Huawei):
· In FR1, when the actual RTD of serving cell and neighbour cell is no larger than CP, the legacy FR1 measurement period specified for R17 non-serving cell can be reused.  
In FR2, when actual network RTD of serving cell and neighbour cell is not larger than CP, the legacy FR2 measurement period specified for R17 non-serving cell can be reused with the change of scale with cell number of L1-RSRP measurement.
· Option 2 (Apple, QC): RAN4 to define requirements for both RTD > CP and RTD <= CP
· In FR1:‘the existing L1-RSRP measurement period (Table 9.5.4.1-1)’ x ‘the number of L1 measurement cells (including non-LTM L1-RSRP measurement cells) having SSBs colliding in the time domain’
· In FR2: same as the measurement period when UE supports RTD>CP
· Define scheduling restriction based on SSB + 1 symbol before/after the SSB to measure
· Option 3 (Ericsson): Measurement period is designed based on either of the following principles
· Approach 1: When UE receive active TCI state list from the neighbour cell, changing the sharing factor Klayer1_measurement for L3 measurement to 3 and sharing factor P for L1 measurement to 1.5. 
· Approach 3: When a neighbour cell’s SSB are indicated in active TCI state list, the cell to be treated as a separate frequency layer to perform measurement.
· Recommended WF
· Recommend agree on Option 1.

UE capable of RTD>CP
(Online) Issue 2-3-3-1: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR1 if UE only performs L1-RSRP measurement on a single intra-frequency layer
· Proposals
· Option 1 (CATT, CMCC, Huawei, Apple, MTK, QC): 
· For UE capable of RTD>CP, If UE only performs L1-RSRP measure on a single intra-frequency, the legacy requirements specified in R17 for FR1 non-serving cell are also applicable.
· Option 2 (vivo):
· The intra-f L1 measurements on different RTD groups are TDMed. The cells to be measured in different RTD groups shall meet RTD < CP.
· The number of RTD groups is 2 in R18.
· A UE capability is introduced for this type of UE behaviour.
· Not to define RRM requirements for multi-FFT engine based LTM L1 measurement
· Option 3 (Ericsson): When UE supports simultaneous measurements (when RTD>CP), all the neighbour cells within the same frequency layer are measured by the same FFT timing.
· Measurement period requirements are derived from either of the following principle
· Approach 1: When UE receive active TCI state list from the neighbour cell, changing the sharing factor Klayer1_measurement for L3 measurement to 3 and sharing factor P for L1 measurement to 1.5. 
· Approach 3: When a neighbour cell’s SSB are indicated in active TCI state list, the cell to be treated as a separate frequency layer to perform measurement.

· Recommended WF
· Recommend agree on Option 1.

(Online) Issue 2-3-3-2: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR2 if UE only performs L1-RSRP measurement on a single intra-frequency layer
· Proposals
· Option 1 (CATT, Apple): 
· When there is only one intra-frequency neighbour cell to measure: The legacy measurement period requirement defined in cl. 9.13.4 for FR2 intra-frequency non-serving cell is also applicable to intra-frequency L1-RSRP measurement.
· Focus on the case that UE is required to measure on a single FR2 intra-frequency layer (for neighbor cell). Otherwise, the measurement delay would be scaled up with the number of FR2 inter-band intra-frequency layers.
· Option 2 (MTK, Huawei)
· if only single intra-frequency layer is considered for L1-RSRP measurement, the requirements are simplified to scale with cell number of L1-RSRP measurement on one intra-frequency layer.
· Option 3 (Ericsson):
· When a neighbour cell’s SSB are indicated in active TCI state list, the cell to be treated as a separate frequency layer to perform measurement.
· If a TCI state is configured in the active TCI state list, UE shall track the TCI state once in every 160ms to guarantee predictable scheduling after LTM HO.
· Option 4 (QC): Serving cell takes half of the measurement occasions. Neighbor cells share another half
· ‘the existing L1-RSRP measurement period (Table 9.5.4.1-2)’ x ‘the number of L1 measurement cells (not including serving cell’s) having SSBs colliding in the time domain’ x ‘2’
· The above L1-RSRP measurement frequency layers and cells do not include those excluded by the scaling factor P in the existing requirements, e.g. SSBs inside MG and SMTC (for FR2)
· Recommended WF
· Need more discussion.

Issue 2-3-3-3: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR1 if UE performs L1-RSRP measurement on multiple intra-frequency layer
· Proposals
· Option 1 (CATT, CMCC, Huawei, Apple, MTK, QC): For multiple intra-frequency layers, additional scaling factor (i.e., number of intra-frequency layers) is to be scaled on top of measurement period specified for single frequency layer.
· Option 2 (vivo): 
· For the L1 measurement on multiple SSB frequency layers within active BWPs, UE is assumed to be able to perform L1 measurement on different frequency layers simultaneously, i.e. RRM requirements for L1 measurement will not be scaled by the number of frequency layers.
· For intra-frequency LTM L1 measurement, if configured, the corresponding L3 measurement is performed by sharing the PCC searcher, and the CSSF calculation for L3 measurement is updated based on whether intra-frequency L1 measurement is configured on this L3 frequency layer.
· Option 3 (Ericsson):
· Measurement period requirements are derived from either of the following principle
· Approach 1: When UE receive active TCI state list from the neighbour cell, changing the sharing factor Klayer1_measurement for L3 measurement to 3 and sharing factor P for L1 measurement to 1.5. 
· Approach 3: When a neighbour cell’s SSB are indicated in active TCI state list, the cell to be treated as a separate frequency layer to perform measurement
· Recommended WF
· Recommend agree on Option 1.

Issue 2-3-3-4: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR2 if UE performs L1-RSRP measurement on multiple intra-frequency layer
· Proposals
· Option 1 (Huawei, MTK, QC): On top of the measurement period for single frequency layer, the cell number on one layer and the number of bands are scaled.
· Option 1a (QC):
· the existing L1-RSRP measurement period (Table 9.5.4.1-2)’ x ‘the number of L1 measurement cells (not including serving cell’s) having SSBs colliding in the time domain’ x ‘2’
· Option 2 (vivo): 
· For the L1 measurement on multiple SSB frequency layers within active BWPs, UE is assumed to be able to perform L1 measurement on different frequency layers simultaneously, i.e. RRM requirements for L1 measurement will not be scaled by the number of frequency layers.
· For intra-frequency LTM L1 measurement, if configured, the corresponding L3 measurement is performed by sharing the PCC searcher, and the CSSF calculation for L3 measurement is updated based on whether intra-frequency L1 measurement is configured on this L3 frequency layer.
· Option 3 (Ericsson):
· Measurement period requirements are derived from either of the following principle
· Approach 1: When UE receive active TCI state list from the neighbour cell, changing the sharing factor Klayer1_measurement for L3 measurement to 3 and sharing factor P for L1 measurement to 1.5. 
· Approach 3: When a neighbour cell’s SSB are indicated in active TCI state list, the cell to be treated as a separate frequency layer to perform measurement

· Recommended WF
· Recommend agree on Option 1.

Issue 2-3-3-5: Measurement restriction and scheduling restriction of intra-frequency L1-RSRP measurement for UE capable of RTD>CP
As NW has no idea whether the actual RTD is larger or within CP, it is also not possible for UE to report the actual RTD in time, scheduling restriction has to be defined assuming the worst case.
· Proposals
· Option 1 (Huawei, Apple, MTK, QC):
· In FR1, if UE doesn’t support simultaneousRxDataSSB-DiffNumerology, RAN4 is not to specify scheduling restriction requirements for L1-RSRP measurement on neighbor cell when deriveSSB_IndexFromCell is not enabled.
· In FR1, When UE don’t support simultaneousRxDataSSB-DiffNumerology and deriveSSBIndexFromCell is enabled, UE would not receive and transmit on SSB which are configured as LTM L1-RSRP measurement, and 1 symbol before and after SSBs.
· In FR2, for scheduling restriction for L1-RSRP measurement on neighbor cell, on top of the legacy scheduling restriction defined for non-serving cell in R17, additional 1 symbol is added before and after those OFDM symbols corresponding to the configured LTM L1-RSRP measurement SSBs.
· Option 1a (Huawei): For UE capable of RTD>CP, RAN4 is not to specify scheduling restriction requirements for L1-RSRP measurement on neighbor cell when deriveSSB_IndexFromCell is not enabled.
· Recommended WF
· Recommend agree on Option 1.
Sub-topic 2-4 Inter-frequency L1-RSRP measurement delay
L1 inter-frequency with Type 1 MG
(Online) Issue 2-4-1-1: The principles in defining inter-frequency L1-RSRP measurement period with MG in FR1
For information:
	RAN4#108
Issue 2-5-2-2: The principles in defining inter-frequency L1-RSRP measurement period with MG in FR1
< Agreement>:
· In FR1, within one gap occasion,
· If L1-RSRP and L3 measurement of the same frequency layer overlap, they can be counted as same frequency layer when calculating CSSF. 
· FFS: Otherwise, L1 inter-frequency measurement on a frequency layer is considered as an independent frequency layer when calculating CSSF for other overlapped inter-frequency layers.



· Proposals
· Option 1 (xiaomi, ZTE, Huawei, Apple, MTK): 
· within one gap occasion, if there is L1 measurement but no L3 MO on the same frequency layer, the L1-RSRP measurement is regarded as one independent candidate to be measured in a gap when calculating CSSF for other overlapped inter-frequency layers.
· Option 2 (vivo): The CSSF defined for L3 measurements is re-used for inter-frequency L1 measurement within gaps, no matter whether UE supports optional capability or not.
· Option 3 (Ericsson):  L3 and L1 on same frequency layer are counted separately in CSSF and the cell for which TCI state is activated is counted as a separate frequency layer in CSSF calculation.
· Recommended WF
· Recommend agree on Option 1.

Issue 2-4-1-2: Number of SSB periods needed in inter-frequency L1-RSRP measurement period with Type 1 MG 
· Proposals
· Option1 (CMCC, MTK): For inter-frequency L1-RSRP measurement with MG, the number of samples is [2] if higher layer parameter timeRestrictionForChannelMeasurement is configured, and [4] otherwise. 
· Option 2 (vivo): Trigger RAN1 to further discuss whether to deal with the case ‘timeRestrictionForChannelMeasurements is configured’ in LTM L1 measurement to neighbour cell
· Option 3 (Apple): assuming RRM requirements are applicable only if L1 measurement layer is configured on the same frequency as one of current L3 MO, existing number of samples in intra-frequency L1-RSRP measurement requirements can be reused in inter-frequency L1-RSRP measurement period with Type 1 MG.
· Option 4 (Ericsson): For inter-frequency measurement requirements, M is 1 if the L1-RSRP periodicity is lesser than or equal to 160ms. If not M=2.
· Recommended WF
· Need more discussion.

Issue 2-4-1-3: inter-frequency L1-RSRP measurement period with MG in FR1
· Proposals
· Option 1 (MTK): Define inter-frequency L1-RSRP measurement period with MG in FR1 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

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

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

	The definition of Kgap is the same as L3 measurement which is a scaling factor for a SSB frequency layer to be measured within an associated measurement gap pattern.
M = [2] or [4]
CSSFinter can use the value for L3 measurement as a baseline. The value should be updated as RAN1 concluded to use SSB period for inter-frequency L1 measurement.



· Option 2 (vivo): For inter-frequency L1 measurement within type 1 measurement gap, UE starts to performs L1 measurement at the time UE finishes the L3 measurement on this frequency layer.
· Tidentify_inter_without_index_with_L1 = (  Tidentify_inter_without_index   +  TL1_measurement ) ms
· Tidentify_inter_with_index_with_L1 = (  Tidentify_inter_with_index   +  TL1_measurement ) ms

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

Issue 2-4-1-4: The principles in defining inter-frequency L1-RSRP measurement period with MG in FR2
· Proposals
· Option 1 (xiaomi, Huawei, Apple, MTK): In FR2, L1 inter-frequency measurement and L3 inter-frequency measurement are considered as independent frequency layer when calculating CSSF within gap.
· Option 1a (xiaomi, Huawei, MTK): In FR2, for inter-frequency L1-RSRP with type 1 gap, legacy CSSFwithingap is supposed to be updated: each cell which is configured for L1-RSRP measurement is regarded as one independent candidate to be measured in a gap.
· Option 1b (Ericsson): L3 and L1 on same frequency layer are counted separately in CSSF and the cell for which TCI state is activated is counted as a separate frequency layer in CSSF calculation.
· Recommended WF
· Recommend agree on Option 1a.

Issue 2-4-1-5: inter-frequency L1-RSRP measurement period with MG in FR2
· Proposals
· Option 1 (MTK): Define inter-frequency L1-RSRP measurement period with MG in FR2 as:
	Condition
	T L1-RSRP_SSB_measurement_period_inter

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

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

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

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



· Option 2 (vivo): For inter-frequency L1 measurement within type 1 measurement gap, UE starts to performs L1 measurement at the time UE finishes the L3 measurement on this frequency layer.
· Tidentify_inter_without_index_with_L1 = (  Tidentify_inter_without_index   +  TL1_measurement ) ms
· Tidentify_inter_with_index_with_L1 = (  Tidentify_inter_with_index   +  TL1_measurement ) ms
· Recommended WF
· Recommend agree on the table in Option 1 as a baseline and further discuss “M” and “CSSFinter”.
L1 inter-frequency without gap (The target cell’s SSB is completely contained in the DL active BWP)
Issue 2-4-2-1: How to define the requirements for inter-frequency L1-RSRP measurement without gap
· Proposals
· Option 1 ([CMCC], Huawei, Apple, MTK):
· Measurement requirements (measurement period, measurement restriction and scheduling restriction) of inter-frequency L1-RSRP measurement without gap can follow L1-RSRP measurement on multiple intra-frequency layers
· Recommended WF
· Recommend agree on Option 1.

Sub-topic 2-5 L1-RSRP measurement accuracy
Issue 2-5-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
· Proposals
· Option 1 (Huawei, MTK): Reuse legacy value SNR= -3dB
· Option 2 (Ericsson): SNR = -6dB (same as L3 measurement) 
· Recommended WF
· Recommend agree on Option 1.

Issue 2-5-2: L1-RSRP measurement accuracy requirements
· Proposals
· Option 1 (Ericsson): RAN4 to define inter-frequency L1-RSRP measurement accuracy requirements on non-serving cell
· Recommended WF
· Recommend agree on Option 1.
Sub-topic 2-6 Others
Issue 2-6-1: Additional conditions to perform L1 measurement for LTM
· Proposals
· Proposal 1 (Nokia): 
· UE is not required to perform LTM measurements when UE is not in active data transmission.
· Recommended WF
· Need more discussion.
Topic #3: LTM – Cell switch delay requirements (AI 8.24.2.1.3)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315112
	CATT
	Proposal 1: 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 2: When target cell is an active serving cell, Tprocessing,2 can be reduced and RAN4 shall NOT assume it to be 0.
Proposal 3: When target cell is an active serving cell, RAN4 to discuss whether and how to differently define the requirements depending on whether the SCell is for DL-only or both DL/UL.
Proposal 4: The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· If TCI state of target cell has been activated before cell switch command, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking.
· Otherwise, one Tfirst-RS is needed for SSB based T/F tracking is needed. 
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: Further conclusions from RAN4 are needed to determine whether T_interruption contains other components.
· 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.
Observation 1: The purpose of RAN1 LS is to ask RAN4 what factors should be considered when defining the BAT from RAN4’s perspective.
Observation 2: The beam application time is not needed from RAN4’s perspective, the current cell switch delay has already included the impact of BAT, that is, UE is ready for both DL and UL.
Proposal 7: If the beam application time is needed, the beam application time will be just defined in RAN1, and it has no impact on RAN4 cell switch delay requirements.
Proposal 8: After RAN4 finishing the discussion on cell switch delay requirements for LTM, RAN4 only needs to provide the related time component in cell switch delay requirements to RAN1.

	R4-2315316
	CMCC
	Proposal 1: for the case that target cell is an active serving cell, Tprocessing/ TLTM-processing is 0. 
Proposal 2: if TCI state of target cell has been activated before cell switch command, and measurement period of L1-RSRP is no longer than 160ms, T∆ and Tmargin is zero. Otherwise, T∆ = Trs, Trs is specified in HO interruption time (6.1.1.2.2, TS 38.133), Tmargin is 2ms.
Proposal 3: 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 4: For FR1 cell switch, 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).
Proposal 5: for RACH-based cell switch, whether to include beam application time in the cell switching delay can be FFS and pending on RAN1 progress.
Proposal 6: for RACH-less cell switch, with previous agreements that Tdelay = Tcmd + Tprocessing,2 / TLTM-processing + Tsearch + T∆ + Tmargin + Tuncertainity/TIU, the beam application time can be covered, no dedicated component of beam application time need to be added to the cell switch delay.

	R4-2315575
	ZTE Corporation
	Propoasl 1: Further discuss whether UE can perform T/F fine tracking (TΔ) if needed at first and then L1/L2/L3 processing (Tprocessing,2) to reduce the interruption time during cell switch.
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).
Proposal 3: Tprocessing,2/ TLTM-processing can be reduced when target Pcell/SCell is current SCell/PCell.
Proposal 4: the requirements for L3 HO could be reused as baseline, i.e., TΔ=1 Tfirst-RS, Tmargin = 2ms.
Proposal 5: T∆= 0 for the case that for the case that DL synchronization for candidate cell(s) is performed before cell switch command.
Proposal 6. The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd from RAN4 definition.

	R4-2315657
	Huawei, HiSilicon
	Proposal 1: It is not assumed that entire L1/L2/L3 configuration and parameter loading are performed within T processing,1 before LTM.
Proposal 2: Tprocessing,2 is 20ms for the same FR and 40ms for different FR.
Proposal 3: Tprocessing,2 can be reduced when target Pcell/SCell is current SCell/PCell.
Proposal 4: In FR1, if (L1-RSRP measurement period+ Tcmd+Tprocessing,2) >160ms, one Trs is needed for fine time tracking, otherwise Tdelta =0.
Proposal 5: In FR2, one additional Trs is always needed for fine time tracking during cell switch.
Proposal 6: The delay of TCI state switching is included in cell switching procedure, and it is no need to explicitly have TCI state switching component in cell switch delay.

	R4-2315929
	Nokia, Nokia Shanghai Bell
	Proposal 1: Split TLTM-processing into TLTM-RRC-processing and TLTM-processing, where TLTM-RRC-processing comprises the decoding and validity check of the target cell RRC configuration and is part of the cell switch delay, but not part of the interruption.
Proposal 2: LTM cell switch delay DLTM = Tcmd + TLTM-RRC-processing + Tinterrupt, where Tinterrupt = TLTM-processing + T∆ + Tmargin + TIU.
Proposal 3: Ttarget-RRC-processing = 0, if UE has performed decoding and validity check for the target cell before the cell switch command e.g. based on early TCI state activation or PDCCH order. Otherwise Ttarget-RRC-processing is the time for decoding and validity check and the value is up to [10] ms.
Proposal 4: For intra-frequency LTM cell switch, when the SCS and BWP of the source and target cell are the same, TLTM-processing = [1] ms.
Proposal 5: For intra-frequency LTM cell switch, when either or both of SCS and BWP of the source and target cell are different, TLTM-processing = [3] ms.
Proposal 6: In role switch scenario, TLTM-processing = 0 at least when the target cell is a PUCCH SCell.
Proposal 7: If the target TCI state in the LTM cell switch command is on any active TCI state list, T∆ = 0 and Tmargin = 0.
Proposal 8: If the target TCI state in the LTM cell switch command is not on the UE’s active TCI state list, T∆ is the time to the first SSB or TRS transmission after LTM cell switch MAC CE command is decoded by the UE and the UE has performed decoding and validity check of the target cell configuration (i.e. after Tcmd + TLTM-RRC-processing), and Tmargin = 2 ms.
Proposal 9: For Rel-18 LTM, remove “during the last 5 seconds” from the known cell conditions.
Observation 1: Known cell condition is currently not fully visible to the network.
Proposal 10: Cells detected more than 5s ago but are still detectable, are considered as known cells for LTM.
Proposal 11: The definition for known downlink TCI state when TCI state activation happens as part of the LTM cell switch command is to be defined as:
The target downlink TCI state in the LTM cell switch command 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 downlink TCI state in the LTM cell switch command to the completion of LTM cell switch, where the RS resource for L1-RSRP measurement is the RS in target downlink TCI state or QCLed to the target downlink TCI state
-	LTM 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 downlink TCI state before the LTM cell switch command
-	The target downlink TCI state remains detectable until the LTM cell switch has been completed
-	The SSB associated with the target downlink TCI state remain detectable until the LTM cell switch has been completed
-	SNR of the downlink TCI state ≥ -3dB
Otherwise, the downlink TCI state is unknown.
Proposal 12: The definition for known uplink TCI state when TCI state activation happens as part of the LTM cell switch command is to be defined as:
 The target uplink TCI state in the LTM cell switch command 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 uplink TCI state in the LTM cell switch command to the completion of the LTM cell switch, where the RS resource for L1-RSRP measurement is the RS in target uplink TCI state or QCLed to the target uplink TCI state
-	LTM 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 uplink TCI state before the LTM cell switch command
-	The RS configured in target uplink TCI state remains detectable during the LTM cell switch command
-	SNR of the RS configured in target uplink TCI state ≥ -3dB
-	The target uplink TCI state remains detectable until the LTM cell switch has been completed
-	The SSB associated with the uplink TCI state remain detectable until the LTM cell switch has been completed
-	SNR of the uplink TCI state ≥ -3dB
Otherwise, the uplink TCI state is unknown.

	R4-2316179
	OPPO
	Proposal 1: For the case UE still needs to perform T/F fine tracking after receiving cell switch, do not limit the sequence of T/F fine tracking (TΔ) if needed and L1/L2/L3 processing (Tprocessing,2).
Proposal 2: Tprocessing,2 is still needed when target Pcell/SCell is current SCell/PCell. Define unified minimum requirements regardless of DL-only or both DL/UL SCell.
Proposal 3: When the target cell is not a current serving cell, as a baseline, Tprocessing,2 /T LTM_processing is 20ms for the intra-FR cell switch and 40ms for inter-FR cell switch.
When the target cell is a current serving cell, reduced delay can be further discussed, e.g., Tprocessing,2 /T LTM_processing is [15ms] for the intra-FR cell switch and [35ms] for inter-FR cell switch.
Proposal 4: If TCI state of target cell has been activated before cell switch command, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking. otherwise, additional time for SSB based T/F tracking is needed, e.g., min (160ms, Tfirst_SSB).
Proposal 5: Wait for RAN1 reply on the impact of beam application time.
Proposal 6: Texecution_time for RRC message decoding, validity/compliance check is added in the cell switch delay requirements.
Proposal 7: The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd.

	R4-2316560
	Apple
	Proposal 1: if T/F fine tracking (TΔ) is needed after receiving cell switch command, UE is not required to perform it before L1/L2/L3 processing (Tprocessing,2).
Proposal 2: when target cell is an active SCell, TLTM-processing is expected to be shorter than the case of neighbor cell. However, RAN4 shall NOT assume TLTM-processing = 0.
Proposal 3: If TCI state of target cell has been activated before cell switch command, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking. otherwise, additional time for SSB based T/F tracking is needed.
Proposal 4: no need to define delay requirement for TCI state activation before cell switch.
Proposal 5: Texecution_time is necessary. Reuse the value from CHO to cover all cases, i.e., up to [10ms].
Proposal 6: The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd.
Proposal 7: beam application time has no impact on cell switch delay requirements. Besides, no need to define beam application time on top of cell switch delay.
Proposal 8: in cell switch requirements, the target cell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the cell switch command:
-	the UE has sent a valid L1 [or L3] measurement report for the target cell and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell,
-	One of the SSBs measured from the target cell also remains detectable during the cell switch delay according to the cell identification conditions specified in clause 9.2 for intra-frequency cell and in clause 9.3 for inter-frequency cell.
-	otherwise it is unknown.

	R4-2316653
	MediaTek Inc.
	Proposal 1: Define delay requirements for PSCell cell switch.
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: Texecution for RRC message decoding and validity/compliance check of target cell configuration should be added in the cell switch delay requirements.
Proposal 5: Texecution =10ms.
Proposal 6: The processing time needed is the same for intra-DU and inter-DU case.
Observation 1: If the target cell is an active SCell, L1 reconfiguration is necessary.
Proposal 7: L1 reconfiguration is assumed during cell switch.
Proposal 8: In cell switch delay requirements, Tprocessing,2/ TLTM-processing =20ms for intra-FR cell switch and Tprocessing,2/ TLTM-processing =40ms for inter-FR cell switch. 
Proposal 9: In cell switch delay requirements, the baseline is:
· TΔ=1 Tfirst-RS, Tmargin = 2ms
· TΔ and Tmargin can be 0 if TCI state of target cell has been activated before cell switch command, and measurement period of L1-RSRP is no longer than 160ms.
Proposal 10: Not to consider TRS based T/F tracking before cell switch command in R18 LTM.
Proposal 11: When TRS is configured for the indicate TCI state in cell switch command, UE will perform TRS based T/F tracking if T/F tracking after cell switch command is needed. Otherwise, UE will not perform T/F tracking, regardless TRS or SSB based, during cell switch delay.
Proposal 12: For PCell/PSCell switch delay, the PL-RS to use should be one of the SSBs UE performs L1-RSRP measurement on.
Proposal 13: For PCell/PSCell switch delay, UE does not need extra time to measure the PL-RS if L1-RSRP measurement period of corresponding SSB is no longer than 160ms.
Proposal 14: From RAN4’s point, no need to define BeamApplicationTime.

	R4-2316825
	Ericsson
	Proposal 1:  For the cells that are activated with UL/DL pre-sync, UE obtains candidate configuration before reception of cell switch command and do not need additional delay during the execution phase.
Proposal 2:  UE processing delay (Tprocessing,2) to be agreed as a UE capability with potential values of 5ms, 10ms, 15ms, 20ms as the processing delays UE can support or report.
Proposal 3:  If UE has performed pre-sync to the target cell before receiving cell switch command, T∆ + Tmargin is 0. 
Proposal 4:  If a UE has not performed pre-sync on the target cell (i.e., TCI state is not activated or UL sync is not triggered), legacy fine timing delay can be reused.
Proposal 5:  No additional delay or conditions are needed for PL-RS measurement.

	R4-2316879
	Qualcomm Incorporated
	Early TCI Activation and LTM Cell Switch Execution
Proposal 1: LTM cell switch execution latency requirement can be defined in such a way that the UE is required to process SSB and other delay components in parallel, meaning the requirement can be max(SSB reception + SSB processing time, partial RRC processing + RF reconfiguration + etc). The UE should be allowed to receive at least one SSB sample for fine parameter tuning before starting to monitor PDCCH candidates from the chosen new PCell among the configured multiple LTM candidate cells even when the TCI state was activated upfront. 

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

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

	R4-2316289
	vivo
	Proposal 1  If downlink pre-synchronization, i.e. TCI state activation before cell switch, is not indicated by gNB before cell switch, UE needs to perform PBCH decoding and SSB-based T/F tracking according to the activated TCI during cell switch. In this case, they are performed before Tprocessing,2 so that the interruption to serving cell and target cell can be shortened.
Proposal 2   Tprocessing,2 is defined as follows.
	Scenario #1:
	Target PCell is current SCell

	
	Current SCell is DL-only SCell
	Current SCell has both DL and UL

	
	RF filters activated during DL pre-sync
	RF filters activation needed in Tprocessing,2
	

	Tprocessing,2
	[5] ms
	[10] ms for intra-FR
[15] ms for inter-FR
	[3] ms

	Scenario #2:
	Target PCell is an intra-f neighbour cell with the same UE CH BW

	
	Current intra-f serving cell is DL-only SCell
	Current intra-f serving cell has both DL and UL

	
	RF filters activated during DL pre-sync
	RF filters activation needed in Tprocessing,2
	

	Tprocessing,2
	[10] ms
	[15] ms for intra-FR
[20] ms for inter-FR
	[8] ms

	Scenario #3:
	Target PCell is NOT an intra-f neighbour cell, or UE CH BW of target PCell is different from intra-f serving cell

	
	RF filters activated during DL pre-sync
	RF filters activation needed in Tprocessing,2

	
	Intra-FR
	Inter-FR
	Intra-FR
	Inter-FR

	Tprocessing,2
	[10] ms
	[25] ms
	20 ms
	40 ms


Proposal 3  If TCI state of target cell has been activated before cell switch command, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking. Otherwise, additional time for SSB based T/F tracking is needed.
Proposal 4  For the case when TCI of target cell is activated before cell switch, beam application time is not needed for beam indication in the cell switch. RAN4 defines the cell switch delay which will cause interruption, and after the interruption the target beam would be applicable for scheduling.
Proposal 5  The PL-RS of the TCI activated/indicated in cell switch command is not maintained at the endpoint of the cell switch delay.
· For RACH-based cell switch or early-RACH-based RACH-less cell switch, UE uses the SSB for PRACH transmission as the default PL-RS, before the PL-RS in the target TCI is maintained. If the SSB for PRACH transmission is the same as QCL source of the indicated TCI, UE is NOT required to transmit UL based on the target TCI before TCI activation time.
· For all other RACH-less cell switch, UE is assumed to follow the same behaviour as R17 ICBM.
· No additional interruption is assumed.
Proposal 6  UE performs ASN.1 decoding, validity check and forms complete configuration from reference and delta configuration during LTM execution time, which is [10] ms and it does not cause any interruption to PCell. Moreover, RAN4 should clarify that RAN4 only specify requirements for the case UE performs ASN.1 decoding and validity check after UE receives cell switch command.
Proposal 7  For RACH-based cell switch, T_interruption at least include the time of T_processing,2 and T_IU.
For RACH-less cell switch, T_interruption at least include T_processing,2

	R4-2315658
	Huawei, HiSilicon
	Proposal 1: For the beam application time for Rel-18 LTM, the RF retuning time is 0.5ms for FR1 and 0.25ms for FR2 when inter-frequency switch is performed.
Proposal 2: If TCI state activation is received together with cell switching command, the cell switching delay would comprise beam application time. It is no need to explicitly define requirements for beam application time. If TCI state activation is received before cell switch command, RAN1 would have corresponding requirements on the beam application time.



Open issues summary
Sub-topic 3-1 Scenarios and General Procedures
[bookmark: _Hlk146891008]Issue 3-1-1: Whether to specify cell switch delay requirements for PSCell switch
· Proposals
· Option 1 (MTK): 
· Define delay requirements for PSCell cell switch.
· Recommended WF
· Recommend agree on
· Specify cell switch delay requirements for PSCell switch

Issue 3-1-2: Procedure of cell switch
· Proposals
· Option 1 (CATT, ZTE, Apple, Huawei): 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 2 (QC):
· LTM cell switch execution latency requirement can be defined in such a way that the UE is required to process SSB and other delay components in parallel, meaning the requirement can be max (SSB reception + SSB processing time, partial RRC processing + RF reconfiguration + etc). The UE should be allowed to receive at least one SSB sample for fine parameter tuning before starting to monitor PDCCH candidates from the chosen new PCell among the configured multiple LTM candidate cells even when the TCI state was activated upfront.
· Option 3 (vivo): If UE needs to perform PBCH decoding and SSB-based T/F tracking according to the activated TCI during cell switch (i.e. TΔ is needed), they are performed before Tprocessing,2 so that the interruption to serving cell and target cell can be shortened.
· Recommended WF
· Recommend agree on Option 1.
Sub-topic 3-2 Detail of cell switch delay requirements for Pcell/PSCell
  For information:  
[image: Timeline

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

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

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

	Tsearch
	Time required to search the target cell

	TΔ
	Time for fine tracking and acquiring full timing information

	Tmargin
	Time for SSB or CSI-RS post-processing

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



Processing time: Tprocessing,2 /T LTM_processing
Issue 3-2-1-1: Processing time when target cell is an active serving cell
· Proposals
· Option 1 (CATT, CMCC, ZTE, Huawei, Apple, vivo): Tprocessing,2/ TLTM-processing can be reduced when target Pcell/SCell is current SCell/PCell.
· Option 1a (CATT, Apple)
· RAN4 shall NOT assume it to be 0.
· Option 1b (CMCC): When the target cell is a current serving cell, TLTM-processing = 0.
· Option 1c (vivo): 
	Current SCell is DL-only SCell
	Current SCell has both DL and UL

	RF filters activated during DL pre-sync
	RF filters activation needed in Tprocessing,2
	

	[5] ms
	[10] ms for intra-FR
[15] ms for inter-FR
	[3] ms


· Option 2 (Nokia): 
· TLTM-processing = 0 at least when the target cell is a PUCCH SCell.
· Option 3 (OPPO):
· Tprocessing,2 is still needed when target Pcell/SCell is current SCell/PCell. Define unified minimum requirements regardless of DL-only or both DL/UL SCell
· Option 4 (MTK):
· Tprocessing,2/ TLTM-processing =20ms for intra-FR cell switch and Tprocessing,2/ TLTM-processing =40ms for inter-FR cell switch. 
· Option 5 (CATT, QC): When one of SCells is promoted to PCell upon LTM-based handover, RAN4 to discuss whether and how to differently define the requirements depending on whether the SCell is for DL-only or both DL/UL. 
· Recommended WF
· Need more discussion.

(Online) Issue 3-2-1-2: Value of Tprocessing,2 /T LTM_processing when the target cell is not a current serving cell
· Proposals
· Option 1 (Huawei, MTK, OPPO): 
· Tprocessing,2/ TLTM-processing =20ms for intra-FR cell switch and Tprocessing,2/ TLTM-processing =40ms for inter-FR cell switch.
· Option 2 (Nokia):
· For intra-frequency LTM cell switch, when the SCS and BWP of the source and target cell are the same, TLTM-processing = [1] ms.
· For intra-frequency LTM cell switch, when either or both of SCS and BWP of the source and target cell are different, TLTM-processing = [3] ms.
· Option 3 (vivo):
	Target PCell is an intra-f neighbour cell with the same UE CH BW

	Current intra-f serving cell is DL-only SCell
	Current intra-f serving cell has both DL and UL

	RF filters activated during DL pre-sync
	RF filters activation needed in Tprocessing,2
	

	[10] ms
	[15] ms for intra-FR
[20] ms for inter-FR
	[8] ms

	Target PCell is NOT an intra-f neighbour cell, or UE CH BW of target PCell is different from intra-f serving cell

	RF filters activated during DL pre-sync
	RF filters activation needed in Tprocessing,2

	Intra-FR
	Inter-FR
	Intra-FR
	Inter-FR

	[10] ms
	[25] ms
	20 ms
	40 ms



· Option 4 (Ericsson): UE processing delay (Tprocessing,2) to be agreed as a UE capability with potential values of 5ms, 10ms, 15ms, 20ms as the processing delays UE can support or report.
· Option 5 (QC): RAN4 to not assume UE can always finish a processing of RRC configurations for LTM candidate cells before LTM handover command reception, e.g. the processing and loading the configuration before the LTM cell switch command reception can be limited to only a small portion of measurement related configurations of the LTM cells depending on RAN2 signal design details. And RAN4 to not assume the processing and loading the measurement configuration of the LTM candidate cell before LTM cell switch command reception means the entire downlink configuration of the LTM target cell is processed and loaded.
· Recommended WF
· Recommend agree on:
· When the target cell is not a current serving cell, as a baseline, Tprocessing,2 /T LTM_processing is 20ms for the intra-FR cell switch and 40ms for inter-FR cell switch.
· FFS: whether a smaller value can be used when target cell is a current serving cell.
T/F fine tracking: TΔ and Tmargin
(Online) Issue 3-2-2-1: T/F fine tracking: TΔ and Tmargin
For information:
< Agreement> in RAN4#108
· Applicability of UL Tx timing requirements for PDCCH ordered PRACH to target cell
· If TCI state of target cell has been activated before PDCCH ordered RACH, and if SSB index indicated in PDCCH order is in the active TCI state list, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking to meet Te requirements. otherwise, additional time for SSB based T/F tracking is needed.
· If SSB index indicated in PDCCH order is not in the active TCI state list that has been activated for the target cell, when the measurement period of L1-RSRP is no longer than 160ms, whether additional delay is needed for TSSB is FFS.
· Proposals
· Option 1 (CATT, CMCC, OPPO, vivo, Apple, MTK): The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms. 
· If TCI state of target cell has been activated before cell switch command, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking.
· Otherwise, one Tfirst-RS is needed for SSB based T/F tracking is needed. 
· MTK: When TRS is configured for the indicate TCI state in cell switch command, UE will perform TRS based T/F tracking if T/F tracking after cell switch command is needed. Otherwise, UE will not perform T/F tracking, regardless TRS or SSB based, during cell switch delay.
· Option 2 (Huawei)
· In FR1, if (L1-RSRP measurement period+ Tcmd+Tprocessing,2) >160ms, one Trs is needed for fine time tracking, otherwise Tdelta =0.
· In FR2, as (L1-RSRP measurement period+ Tcmd+Tprocessing,2) is larger than160ms, one Trs is needed for fine time tracking.
· Option 3 (ZTE): TΔ = 0 for the case that DL synchronization for candidate cell(s) is performed before cell switch command. Otherwise, TΔ=1 Tfirst-RS, Tmargin = 2ms.
· Option 4 (Nokia):
· If the target TCI state in the LTM cell switch command is on any active TCI state list, TΔ = 0 and Tmargin = 0.
· If the target TCI state in the LTM cell switch command is not on the UE’s active TCI state list, TΔ is the time to the first SSB or TRS transmission after LTM cell switch MAC CE command is decoded by the UE and the UE has performed decoding and validity check of the target cell configuration (i.e. after Tcmd + TLTM-RRC-processing), and Tmargin = 2 ms.
· Option 5 (Ericsson):
· If UE has performed pre-sync to the target cell before receiving cell switch command, T∆ + Tmargin is 0. 
· If a UE has not performed pre-sync on the target cell (i.e., TCI state is not activated or UL sync is not triggered), legacy fine timing delay can be reused.
· Option 6 (QC):
· The UE should be allowed to receive at least one SSB sample for fine parameter tuning before starting to monitor PDCCH candidates from the chosen new PCell among the configured multiple LTM candidate cells even when the TCI state was activated upfront.

· Recommended WF
· Recommend agree on
· The baseline is: TΔ=1 Tfirst-RS, Tmargin = 2ms
· Further discuss whether TΔ and Tmargin can be 0, if
· TCI state is activated before cell switch command [and/or] [tracking period or L1-RSRP measurement period+ Tcmd+Tprocessing,2] is within 160ms.
TCI state switching time
[bookmark: _Hlk127883748]Issue 3-2-3-1: TCI state switching time
· Proposals
· Option 1 (Huawei, vivo, MTK): The delay of TCI state switching is included in cell switching procedure, and it is no need to explicitly have TCI state switching component in cell switch delay.
· Option 2 (OPPO): Wait for RAN1 reply on the impact of beam application time.
· Recommended WF
· Recommend agree on Option 1:
· It is no need to explicitly have TCI state switching component in cell switch delay
Extra time for PL-RS measurement
Issue 3-2-4-1: Extra time for PL-RS measurement
· Proposals
· Option 1 (MTK): 
· For SpCell switch delay, the PL-RS to use should be one of the SSBs UE performs L1-RSRP measurement on.
· For SpCell switch delay, UE does not need extra time to measure the PL-RS if L1-RSRP measurement period of corresponding SSB is no longer than 160ms.
· Option 2 (vivo): The PL-RS of the TCI activated/indicated in cell switch command is not maintained at the endpoint of the cell switch delay.
· For RACH-based cell switch or early-RACH-based RACH-less cell switch, UE uses the SSB for PRACH transmission as the default PL-RS, before the PL-RS in the target TCI is maintained. If the SSB for PRACH transmission is the same as QCL source of the indicated TCI, UE is NOT required to transmit UL based on the target TCI before TCI activation time.
· For all other RACH-less cell switch, UE is assumed to follow the same behaviour as R17 ICBM.
· No additional interruption is assumed.
· Option 3 (Ericsson): No additional delay or conditions are needed for PL-RS measurement.
· Recommended WF
· Need more discussion.
Execution time
[bookmark: _Hlk127889604](Online) Issue 3-2-5-1: 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 (OPPO, vivo, Apple, MTK, [QC]): Texecution_time for ASN.1 decoding and validity/compliance check of target cell configuration and forming a complete configuration should be added in the cell switch delay requirements. Texecution_time = 10ms
· Option 2a (Nokia): Ttarget-RRC-processing = 0, if UE has performed decoding and validity check for the target cell before the cell switch command e.g. based on early TCI state activation or PDCCH order. Otherwise Ttarget-RRC-processing is the time for decoding and validity check and the value is up to [10] ms.
· Option 2b (Ericsson): For the cells that are activated with UL/DL pre-sync, UE obtains candidate configuration before reception of cell switch command and do not need additional execution time.
· Recommended WF
· Recommend agree on 
· As a baseline, Texecution_time/Ttarget-RRC-processing for ASN.1 decoding and validity/compliance check of target cell configuration should be added in the cell switch delay requirements. The value is 10ms
· FFS: the conditions for Texecution_time/Ttarget-RRC-processing =0.
Tinterruption
Issue 3-2-6-1: Tinterruption
· Proposals
· Option 1 (CATT, CMCC, ZTE, OPPO, Apple): The components of L1/L2 cell switch interruption Tinterruption are the components of L1/L2 inter-cell mobility delay except Tcmd
· Option 2 (Nokia): Tinterrupt = TLTM-processing + T∆ + Tmargin + TIU.
· Option 3 (vivo): 
· 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
· during LTM execution time, there is NO interruption to source PCell
· Recommended WF
· Recommend agree on Option 1.
Sub-topic 3-3 Beam application time
For information:
LS R4-2311038/R1-2306259.
	A. Beam application time
RAN1 has made the following agreement in RAN1#113:
Agreement
· For the beam application time for Rel-18 LTM,
· Beam application time is supported, and starts after the last symbol of the PUCCH or PUSCH carrying the HARQ-ACK for the PDSCH which carries MAC-CE containing cell switch command with the beam indication for the target cell(s)
· FFS: reference SCS, i.e. serving cell and/or target cell
· At least the following components are further studied to define the beam application time
· Whether TCI state activation is received before/together with cell switch command
· Legacy values, i.e.  and BeamAppTime-r17
· RF retuning time when inter-frequency switch is performed, which is up to RAN4
· Whether the target cell is one of the current serving cells
· Cell switching time, which is defined by RAN2 and RAN4, may or may not include the potential components of beam application time above. 

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



(Online) Issue 3-3-1: The impact of beam application time
· Proposals
· Option 1 (CATT, Nokia, Apple, MTK, Huawei, Ericsson, vivo): Beam application time has no impact on cell switch delay requirements. Besides, no need to define beam application time on top of cell switch delay from RAN4’s point.
· CATT, Nokia: RAN4 to send the agreements related to LTM cell switch delay as an LS response to RAN1 LS about beam application time.
· Option 2 (CMCC):
· For RACH-based cell switch, whether to include beam application time in the cell switching delay can be FFS and pending on RAN1 progress.
· For RACH-less cell switch, with previous agreements that Tdelay = Tcmd + Tprocessing,2 / TLTM-processing + Tsearch + T∆ + Tmargin + Tuncertainity/TIU, the beam application time can be covered, no dedicated component of beam application time need to be added to the cell switch delay.
· Recommended WF
· Recommend agree on 
· Beam application time has no impact on cell switch delay requirements.
·  No need to define beam application time on top of cell switch delay from RAN4’s point.
· Send LS to RAN1 to conclusion and the related agreements on cell switch delay.

Sub-topic 3-4 Known conditions
Issue 3-4-1: known cell conditions
· Proposals
· Option 1 (MTK, Apple): 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 (CMCC):
· 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 3 (Nokia):
· Remove “During the last 5 seconds” from known cell conditions
· Cells detected more than 5s ago but are still detectable, are considered as known cells for LTM.
· Recommended WF
· Need more discussion.
Issue 3-4-2: known TCI state conditions
· Proposals
· Option 1 (MTK): use legacy known TCI state conditions with a bit modification:
	The TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of active TCI statecell switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	TCI statecell switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target TCI state before the TCI statecell switch command
-	The TCI state remains detectable during the TCI statecell switching period
[bookmark: _Hlk18067072]-	The SSB associated with the TCI state remain detectable during the TCIcell switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.


· Option 2 (Nokia): 
· When TCI state activation is based on L3 measurements reported in L1 measurement report, known downlink TCI state definition is to be defined as:
· The target downlink TCI state in the LTM cell switch command 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 downlink TCI state in the LTM cell switch command to the completion of LTM cell switch, where the RS resource for the reported L1-RSRP or L3-RSRP measurement is the RS in target downlink TCI state or QCLed to the target downlink TCI state
· LTM 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 with L1-RSRP or L3-RSRP measurement results for the target downlink TCI state before the LTM cell switch command
· The target downlink TCI state remains detectable until the LTM cell switch has been completed
· The SSB associated with the target downlink TCI state remain detectable until the LTM cell switch has been completed
· SNR of the downlink TCI state ≥ -3dB
· Otherwise, the downlink TCI state is unknown.
· The target uplink TCI state in the LTM cell switch command 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 uplink TCI state in the LTM cell switch command to the completion of the LTM cell switch, where the RS resource for L1-RSRP measurement is the RS in target uplink TCI state or QCLed to the target uplink TCI state
· LTM 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 uplink TCI state before the LTM cell switch command
· The RS configured in target uplink TCI state remains detectable during the LTM cell switch command
· SNR of the RS configured in target uplink TCI state ≥ -3dB
· The target uplink TCI state remains detectable until the LTM cell switch has been completed
· The SSB associated with the uplink TCI state remain detectable until the LTM cell switch has been completed
· SNR of the uplink TCI state ≥ -3dB
· Otherwise, the uplink TCI state is unknown.
· Recommended WF
· Recommend agree on Option 1:
· 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.
4. Topic #4: LTM – Others (AI 5.24.2.1.4) 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
4.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316559
	Apple
	Observation 1: The benefits of LTM mainly includes the fact that UE can do pre-sync with target cell, including T/F tracking, fine beam training, TA preparation and etc, before leaving the source serving cell. However, using L3 measurement results for L1 reporting does not provide any benefit on these aspects.
Observation 2: using L3 measurement in L1 report does not provide any additional information on top of existing L3 measurement report. If the concern is only for CU/DU signal exchange, it can be done in RAN2/3 without changing UE measurement behavior.
Proposal 5: from RAN4 requirements point of view, RAN4 shall not use L3 measurement results for L1 measurement report, including intra-frequency and inter-frequency.

	R4-2316611
	Nokia, Nokia Shanghai Bell
	Proposal 1: UE Capability
i.	UE capability is introduced to use L3 measurement results for intra-frequency and inter-frequency L1 measurement report
ii.	If the number of cells to measure exceeds the L1 based LTM measurement capability, UE is allowed to perform L3 measurements and report them in L1 reporting format.
iii.	UE supporting the L3 measurements in L1 measurement format capability should support also the baseline L1 measurement capability
Proposal 2: Measurement reporting
i.	UE reports based on L1 measurement configuration
ii.	Measurement report mapping: No changes to Table 10.1.6.1-1 are needed due to support of L3 measurements in L1 measurement report.
iii.	L3 and L1 measurements are not included in the same report, at least in rel-18
Proposal 3: Measurement requirements
i.	L3 measurement requirements are followed, where applicable
ii.	RAN4 to discuss accuracy requirements during performance part.
iii.	UEs capable of reporting L3 measurements in L1 report, number of frequency layers to measure for neighboring cell follows the same requirements as L3 measurements.
iv.	As a baseline: Intra-frequency in clause 9.2, inter-frequency in clause 9.3
Proposal 4: TCI state activation
i.	TCI state activation based on L3 measurements reported in L1 measurement report follows the same procedure as TCI state activation based on L1 measurement based LTM.
ii.	TCI state activation is based on the reported L3 measurements in L1 measurement report:
i.	In FR1, UE do not need additional SSB to meet transmit timing requirements for PRACH on neighbour cell if the L1-RSRP measurement period is with 160ms.
ii.	For FR2, UE may need additional SSB to meet the transmit timing requirements for PRACH on neighbour cell.
iii.	Similar to baseline framework,  L1 measurement format derived using L3 measurement results are reported in UCI. Same number of M and L applies. RAN4 will specify RRM requirements for the following cases
Proposal 5: When TCI state activation is based on L3 measurements reported in L1 measurement report, known downlink TCI state definition is to be defined as:
The target downlink TCI state in the LTM cell switch command 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 downlink TCI state in the LTM cell switch command to the completion of LTM cell switch, where the RS resource for the reported L1-RSRP or L3-RSRP measurement is the RS in target downlink TCI state or QCLed to the target downlink TCI state
-	LTM 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 with L1-RSRP or L3-RSRP measurement results for the target downlink TCI state before the LTM cell switch command
-	The target downlink TCI state remains detectable until the LTM cell switch has been completed
-	The SSB associated with the target downlink TCI state remain detectable until the LTM cell switch has been completed
-	SNR of the downlink TCI state ≥ -3dB
Proposal 6: Scenarios for RTD smaller than and larger than CP between source and candidate cell are supported
Proposal 7: Cell switch delay components follow the LTM baseline.
Proposal 8: Known cell is supported for L3 measurements in L1 report.

	R4-2316824
	Ericsson
	Proposal 1: 	RAN4 to agree that the L1-RSRP report sent to NW can contain L1-RSRP derived from L1 measurement and L1-RSRP derived from L3 measurement results. 
Proposal 2: 	One bit field can be introduced in the measurement report to distinguish whether L1-RSRP is measured or L1-RSRP derived. Detailed signalling can be left to RAN1/RAN2. 
Proposal 3: 	If RAN4 agreed to proposal 1, RAN4 to introduce requirements for baseline feature alone and no need of any additional requirements for optional feature as it is only a reporting mechanism and not a measurement mechanism.   
Proposal 4: 	NW to indicate whether UE should report a L1 based report alone or report containing L1 and L3 results.

	R4-2316878
	Qualcomm Incorporated
	RAN4 to agree to support L3 RSRP measurement based LTM cell switch feature by adopting Option 1 of Issue 2-2-1 in the agreed WF R4-2314453 and/or removing LTM L1 RSRP measurement/report from the prerequisite for LTM cell switch feature.

	R4-2316287
	vivo
	Proposal 13  UE enters fall-back mode, i.e. reporting L3 measurements in L1 report, if the conditions, under which UE is able to ensure L1 measurement performance based on L1 measurement delay, are not met. UE may return to the normal mode when the conditions are stable for a pre-defined period. It is up to UE to determine the actual threshold/mechanism how to determine the conditions are met or not.



4.2 Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
4.2.1 Sub-topic 4-1 Using L3 measurement in L1 report
For information:
RAN4#108 Agreement
< Agreement >: Introduce optional UE support to use L3 measurement results for intra-frequency and inter-frequency L1 measurement report. 
Note: the solution will be removed from the WI scope if all details and CRs are not finalized in RAN4#109. The solution will be removed from the WI scope if there is impact on RAN1/2.

Issue 4-1-1: UE Capability
· Proposals
· Option 1 (Nokia): 
· UE capability is introduced to use L3 measurement results for intra-frequency and inter-frequency L1 measurement report
· If the number of cells to measure exceeds the L1 based LTM measurement capability, UE is allowed to perform L3 measurements and report them in L1 reporting format.
· UE supporting the L3 measurements in L1 measurement format capability should support also the baseline L1 measurement capability
· Option 2 (vivo): UE enters fall-back mode, i.e. reporting L3 measurements in L1 report, if the conditions, under which UE is able to ensure L1 measurement performance based on L1 measurement delay, are not met. UE may return to the normal mode when the conditions are stable for a pre-defined period. It is up to UE to determine the actual threshold/mechanism how to determine the conditions are met or not.
· Option 3 (Apple): 
· From RAN4 requirements point of view, RAN4 shall not use L3 measurement results for L1 measurement report, including intra-frequency and inter-frequency.
· The benefits of LTM mainly includes the fact that UE can do pre-sync with target cell, including T/F tracking, fine beam training, TA preparation and etc, before leaving the source serving cell. However, using L3 measurement results for L1 reporting does not provide any benefit on these aspects.
· using L3 measurement in L1 report does not provide any additional information on top of existing L3 measurement report. If the concern is only for CU/DU signal exchange, it can be done in RAN2/3 without changing UE measurement behavior.
· Option 4 (QC):
· RAN4 to agree to support L3 RSRP measurement based LTM cell switch feature by removing LTM L1 RSRP measurement/report from the prerequisite for LTM cell switch feature.
· Recommended WF
· Need more discussion.

(Online) Issue 4-1-2: Measurement reporting
· Proposals
· Option 1 (Nokia, QC): 
· UE reports based on L1 measurement configuration
· Measurement report mapping: No changes to Table 10.1.6.1-1 are needed due to support of L3 measurements in L1 measurement report.
· L3 and L1 measurements are not included in the same report, at least in rel-18
· Option 2 (Ericsson):
· RAN4 to agree that the L1-RSRP report sent to NW can contain L1-RSRP derived from L1 measurement and L1-RSRP derived from L3 measurement results.
· One bit field can be introduced in the measurement report to distinguish whether L1-RSRP is measured or L1-RSRP derived. Detailed signalling can be left to RAN1/RAN2.
· NW to indicate whether UE should report a L1 based report alone or report containing L1 and L3 results.
· Recommended WF
· Need more discussion.

(Online) Issue 4-1-3: Measurement requirements
· Proposals
· Option 1 (Nokia, QC): 
· L3 measurement requirements are followed, where applicable
· RAN4 to discuss accuracy requirements during performance part.
· UEs capable of reporting L3 measurements in L1 report, number of frequency layers to measure for neighboring cell follows the same requirements as L3 measurements.
· As a baseline: Intra-frequency in clause 9.2, inter-frequency in clause 9.3
· Option 2 (Ericsson): 
· If RAN4 agreed to Option 2 in issue 4-1-2, RAN4 to introduce requirements for baseline feature alone and no need of any additional requirements for optional feature as it is only a reporting mechanism and not a measurement mechanism.
· Recommended WF
· Need more discussion.

(Online) Issue 4-1-4: TCI state activation
· Proposals
· Option 1 (Nokia): 
· TCI state activation based on L3 measurements reported in L1 measurement report follows the same procedure as TCI state activation based on L1 measurement based LTM.
· TCI state activation is based on the reported L3 measurements in L1 measurement report:
· In FR1, UE do not need additional SSB to meet transmit timing requirements for PRACH on neighbour cell if the L1-RSRP measurement period is with 160ms.
· For FR2, UE may need additional SSB to meet the transmit timing requirements for PRACH on neighbour cell.
· Similar to baseline framework, L1 measurement format derived using L3 measurement results are reported in UCI. Same number of M and L applies. RAN4 will specify RRM requirements for the following cases
· Recommended WF
· Need more discussion.

Issue 4-1-5: Scenarios supported
· Proposals
· Option 1 (Nokia): 
· Scenarios for RTD smaller than and larger than CP between source and candidate cell are supported
· Known cell is supported for L3 measurements in L1 report.
· Option 2 (QC): RAN4 to agree to support L3 RSRP measurement based LTM cell switch feature by adopting Option 1 of Issue 2-2-1 and/or removing LTM L1 RSRP measurement/report from the prerequisite for LTM cell switch feature.
· Recommended WF
· Recommend agree on
· Scenarios for RTD smaller than and larger than CP between source and candidate cell are supported

Issue 4-1-6: Cell switch delay
· Proposals
· Option 1 (Nokia): 
· Cell switch delay components follow the LTM baseline.
· Recommended WF
· Recommend agree on Option 1.
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