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Introduction
This document is the email discussion summary for [110] [221] NR_Mob_enh2_part1 with the following topics covered
· Topic 1: LTM - General aspects and scenarios (AI 8.16.1.1.1)
· Almost all the proposals not related to L1-RSRP and cell switch delay are captured here.
· Topic 2: LTM - L1-RSRP measurement requirements (AI 8.16.1.1.2)
· The proposals submitted to other AI but related to L1-RSRP measurement are also captured here.
· Topic 3: LTM - L1/L2 inter-cell mobility delay requirements (AI 8.16.1.1.3)
· The proposals submitted to other AI but related to Cell switch delay requirements are also captured here.
· Topic 4: LTM – UE feature 
· The proposals related to “UE capability” are captured here.
· Topic 5: LTM – Performance (AI 8.16.2.1)
· The proposals related to LTM test cases and L1-RSRP measurement accuracy are captured here.
· The proposals submitted to other AI but related to L1-RSRP measurement accuracy requirements are captured here.
Topic #1: LTM - General aspects and scenarios (AI 8.16.1.1.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400099
	CATT
	Observation 1: The delay requirements of PDCCH ordered RACH on neighbour cell have been captured in RAN1 spec as legacy, and RAN4 reached some new agreements on delay requirements for FFS in RAN4 #108-bis and #109 meeting, so the new agreements will have an impact on RAN1’s spec.
Observation 2: TSSB and ∆RF/BB_preparation in delay requirements of PDCCH ordered RACH on neighbour cell are described as defined in TS 38.133. However, RAN4 spec TS38.133 doesn’t capture any definition of TSSB and ∆RF/BB_preparation for PDCCH ordered RACH on neighbour cell.
Proposal 1: It is necessary for RAN4 to further reply RAN1 about PDCCH ordered RACH on neighbour cell, and ask RAN1 to consider potential spec update based on RAN4’s feedback.
Proposal 2: At least the delay requirements of PDCCH ordered RACH on neighbour cell should be included in the Reply LS.
Observation 3: Though the interruption requirements of PDCCH ordered RACH on neighbour cell is captured in RAN4 spec, RAN1 has also asked about the interruption requirements in the original LS R1-2304276.
Proposal 3: As information, RAN4 could also include the interruption requirements defined by RAN4 in the Reply LS.
Proposal 4: For interruption on UL Tx and DL Rx of all the serving cells during PRACH transmission, RAN4 will inform RAN1 that RAN4 understands that RAN1 is already discussing the interruption on UL during PDCCH order RACH transmission.

	R4-2400387
	Apple
	Observation 1: in RAN1 PDCCH ordered based RACH delay requirements, ,  and are referred to TS38.133. However, they haven’t been specified in TS38.133 yet.
Proposal 1: explicitly specify ,  and  in TS38.133.

	R4-2401034
	CMCC
	Observation 1: for UE autonomous TA adjustment for LPHAP, RAN4 agreed that UE autonomously adjusts the TA based on twice of the DL timing difference if the DL timing difference is≥CP/4, and the UL timing requirements for the subsequent SRS transmission after one-shot autonomous TA adjustment is ±Te. The requirements are defined in TS38.133 7.1.2.4.
Observation 2: according to RAN1/2, ltm-ServingCellUE-MeasuredTA-ID and ltm-UE-MeasuredTA-ID are used to help UE to determine whether UE-based TA measurements should be performed towards an LTM candidate cell.

Proposal 1: it is proposed to define timing requirements for UE based TA measurement for LTM.
Proposal 2: for UE autonomous TA adjustment for LTM, it is proposed that UE autonomously adjusts the TA based on twice of the DL timing difference if the DL timing difference is≥CP/4, and the UL timing requirements after one-shot autonomous TA adjustment is±Te (similar as the UE transmit timing requirements for LPHAP defined in TS38.133 7.1.2.4).

	R4-2401336
	Huawei, HiSilicon
	Proposal 1: There is no feasibility issue of pre-sync and pre-TCI state in FR2 when the SSB periodicity of FR2 intra-frequency cell is fully overlapped with SMTC periodicity of inter-frequency neighbour cell.
Proposal 2: RAN4 are to define requirements of LTM based SCell activation/direct SCell activation in maintenance part.

	R4-2401906
	MediaTek Inc.
	Proposal 1: In PDCCH ordered RACH delay, TSSB is： 
· TSSB is the time to first SSB transmission after PDCCH-order RACH command is decoded by the UE when when SSB is within active BWP
· TSSB is the time to first SSB transmission overlapped with MGL after PDCCH-order RACH command is decoded by the UE when SSB is outside active BWP.
Proposal 2: When “n-TimingAdvanceOffset-r18” is not configured by NW for PDCCH-ordered RACH on target cell, reuse the default value in 38.133 Table 7.1.2-2.
Observation 1: Any UL serving cell or SCell which is in the same TAG of any UL serving cells should not be the target cell to transmit RACH for early TA acquisition as its TA is known. 
Proposal 3: Even when the target cell for early TA acquisition is a secondary serving cell, DL timing of the target cell which to transmit UL on should be used as a reference.
Proposal 4: Send RAN1 LS to inform them the final conclusion on TSSB and ∆RF/BB_preparation in PDCCH-order RACH delay and ask them to capture the corresponding definition in RAN1 spec.
Proposal 5: Not to define requirements for UE based TA measurement in R18.
Proposal 6: Send RAN1 LS to ask them to extend the following timing restrictions in 38.211 to cell switch purpose, including PCell switch and PSCell switch
	For handover purposes to a target cell in paired or unpaired spectrum 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 , 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 




	R4-2401930
	vivo
	Observation 1  The delay of LTM TCI activation may vary depending on the known/unknown status of the TCI, UE Rx beam assumptions, etc. Therefore, a ‘fixed-length’ time gap would need to count too long delay if it needs to fit for the worst case.
Observation 2  If UE is unable to perform TCI activation to one of the target cell due to the RTD<CP restrictions, UE is also likely unable to perform PDCCH-ordered RACH to this target cell.
Proposal 1   Capture the LTM TCI activation delay requirements in a dedicated section 8.X1 of TS 38.133, rather than in UL timing requirements for PDCCH-ordered RACH or cell switch delay requirements, so that the applicability of requirements can be better captured.
Proposal 2  Capture the agreement for the definition of known TCI in 8.X1.
Proposal 3  PL-RS maintaining delay is not counted in the delay requirements for early TCI activation before cell switch, at least in R18. 
Proposal 4  For both FR1 and FR2, if the PDCCH ordered RACH is triggered for a candidate cell, and the SSB associated to the RACH is NOT associated to one of UE’s known TCI, no uplink timing accuracy requirement is applicable.
Proposal 5  Longer SSB-based L1 measurement delay is expected if, on one of the SSBs, UE needs to perform the SSB-based time frequency tracking for the PRACH triggered by PDCCH order.
Proposal 6  No RRM requirements are applicable if the SSB-based tracking for PDCCH ordered RACH collides with SSB-based tracking in serving cell TCI activation or SSB-based tracking for another simultaneous PDCCH ordered RACH.
Observation 3  For the co-located CA, no matter SCell is DL-only SCell or DL+UL SCell, there is no need to perform PDCCH-ordered RACH, because normally they are in the same TAG.
Observation 4  For the non-collocated CA, if a SCell is a DL+UL SCell and it is in another TAG different from PCell, and it is configured as a candidate cell for LTM cell switch, there is no need to perform PDCCH-ordered RACH because its uplink timing is already tracked by gNB.
Proposal 7  For the non-collocated multi-carrier case, if one SCell only has DL carrier, and is configured as a candidate cell for LTM cell switch, early RACH can be triggered before cell switch command. In this case, UE may also use the SSB in the SCell as the DL timing reference for PDCCH-ordered RACH to target cell.
Proposal 8  Specify RRM requirements for UE-based TA, and at least in R18 RAN4 only consider the case:
· the RTD between cells with the same UE-MeasuredTA-ID is no larger than CP.

	R4-2401977
	ZTE Corporation
	Proposal 1: 
If SSB index indicated in PDCCH order is not in the active TCI state list 
· If some of the TCI state of the target cell is activated additional time for T/F tracking is not needed under the following conditions:
· the arrival timing of different SSBs from the same cell is within [260ns]
· SNR if the active TCI state is always above -3dB since it is activated.
· Target cell is in FR1.
Otherwise, one complete SSB burst is needed for fine time tracking.
Proposal 2: Not to define requirements for UE based TA measurement in R18.

	R4-2402627
	Nokia, Nokia Shanghai Bell
	The following Observations and Proposals were made:
Observation 1: WI is closed, and UE based TA measurements would need new core requirements for the feature to be operational.
Proposal 1: It is ok not to define requirements for UE based TA measurement in R18 but discussions about no interruptions and transmit timing is still needed.
I.	If the requirements are to be introduced in rel-18, at least the issues listed in this contribution need to be taken into account (RSes, TA acquisition delay, etc.)
Observation 2: SSB based L1-RSRP measurements specified for LTM do not cause interruptions. Therefore, UE based TA measurements shall not cause interruptions either.
Proposal 2: Any UE based TA measurements shall not cause any impact to the network, for example, interruptions.
Proposal 3: When UE based TA measurements are used, existing transmit timing accuracy requirements shall apply.
Observation 3: Candidate values for maximum number of candidate cells to maintain is {1,2,3,4,5,6,7,8}.
Proposal 4: RAN4 to select maximum number of candidate cells the UE maintains TA for: {1, 2, 3, 4, 5, 6, 7, 8}.
Observation 4: It is not visible to the network when, and based on which measurements, the UE performs UE based TA estimation.
Proposal 5: RAN4 should discuss which measurements are expected to be used when performing UE based TA measurements.
Observation 5: Without the information on how long TA acquisition takes, the network will not know when it can send the cell switch command with the assumption that the UE has the TA.
Proposal 6: RAN4 need to discuss how long the acquisition of the UE based TA takes after LTM candidate cell configuration, to the point where UE is expected to have estimated the TA.
Proposal 7: RAN4 should discuss requirements for the accuracy of the UE estimated TA.

	R4-2402825
	Ericsson
	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. 
0. This is applicable when RTD between SSB of the cell are within 260ns.
1. When PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, ∆RF/BB_preparation can be UE capability and the values for UE capability is [3ms, 5ms].
1. RAN4 to define requirements when TCI state activation and PDCCH order-based RACH trigger is based on L1-RSRP report or L3-RSRP report.
1. TCI state activation delay if the TCI state is known is 3ms + Tfirst-SSB + M*TSSB. Where M is 0 or [1] based on whether the cell is intra or inter-frequency.
1. TCI state activation delay if the TCI state is unknown is 3ms + Tfirst-SSB + M*TSSB. Where M is 0 or [1] based on whether the cell is intra or inter-frequency.
1. If UE has reported the L1-RSRP for the cell whose TCI state was indicated to be activated within last X1ms, cell is considered known.
1. If UE has reported the L3-RSRP but not the L1-RSRP for the cell whose TCI state was indicated to be activated within last X2ms, cell is considered unknown for TCI state activation.


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 PDCCH-order RACH on neighbor cell
Delay requirements
Issue 1-1-1-1: Further clarification on the condition when additional time for DL synchronization needed in the delay requirements for PDCCH ordered RACH before cell switch command
	TCI state#1 of cell#1 is in the active TCI state list
TCI state#2 of cell#1 is not in the active TCI state list
	TCI state or SSB index to use
	Whether additional time for SSB based T/F tracking is needed?

	1st sub-bullet
	TCI state#1
	No (agreed)

	2nd sub-bullet
	TCI state#2
	FFS



· Proposals
· Option 1 (ZTE, Ericsson)
· For FR1 LTM candidate cell, 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. 
· This is applicable when RTD between SSB of the cell are within 260ns.
· Recommended WF
· Need more discussion.

(Online) Issue 1-1-1-2: 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): In PDCCH ordered RACH delay, TSSB is:
· TSSB is the time to first SSB transmission after PDCCH-order RACH command is decoded by the UE when SSB is within active BWP
· TSSB is the time to first SSB transmission overlapped with MGL after PDCCH-order RACH command is decoded by the UE when SSB is outside active BWP.
· Recommended WF
· Further discussion
(Online) Issue 1-1-1-3: Applicable rule of PDCCH ordered RACH requirements
· Proposals
· Option 1 (Ericsson): PDCCH order-based RACH trigger is based on L1-RSRP report or L3-RSRP report
· Option 2 (vivo): For both FR1 and FR2, if the PDCCH ordered RACH is triggered for a candidate cell, and the SSB associated to the RACH is NOT associated to one of UE’s known TCI, no uplink timing accuracy requirement is applicable.
· Recommended WF
· Need more discussion
[bookmark: _Hlk150982745]UL timing
Issue 1-1-2-1: Reference DL timing when the target cell for early TA acquisition is a secondary serving cell
· Proposals
· Option 1 (MTK, vivo):
· Even when the target cell for early TA acquisition is a secondary serving cell, DL timing of the target cell which to transmit UL on should be used as a reference.
· Recommended WF
· Recommend agree on Option 1 and discuss in the corresponding CR.

LS to RAN1
(Online) Issue 1-1-3-1: How to handle  and that are not captured both in RAN4 and RAN1
· Proposals
· Option 1 (CATT, MTK, Ericsson): Send RAN1 LS to ask them to capture in RAN1 spec
· Option 2 (Apple): explicitly specify ,  and  in TS38.133.
· Recommended WF
· Need more discussion

Issue 1-1-3-2: Contents of the LS to RAN1 on PDCCH-order RACH if to send
· Proposals
· Option 1 (CATT): 
· At least the delay requirements of PDCCH ordered RACH on neighbour cell should be included in the Reply LS
· As information, RAN4 could also include the interruption requirements defined by RAN4 in the Reply LS.
· For interruption on UL Tx and DL Rx of all the serving cells during PRACH transmission, RAN4 will inform RAN1 that RAN4 understands that RAN1 is already discussing the interruption on UL during PDCCH order RACH transmission.
· Option 2 (MTK, Ericsson): inform them the final conclusion on TSSB and ∆RF/BB_preparation in PDCCH-order RACH delay and ask them to capture the corresponding definition in RAN1 spec.
· Option 2a (Ericsson):
· ∆RF/BB_preparation:
· [bookmark: _Hlk143837117]For the case of PRACH bandwidth of neighbour cell is within active UL BWP, ∆RF/BB_preparation = 0.
· For the case of PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell, RAN4 will introduce the UE capability to report ∆RF/BB_preparation and the candidate values for the UE capability are [3ms, 5ms]

·  :
· [bookmark: _Hlk151107550]For FR2, one Tssb delay is always assumed before UE transmit PDCCH-ordered RACH.
· For FR1, when TCI state associated the PDCCH-order RACH has not been activated, one Tssb delay is always assumed before UE transmit PDCCH-ordered RACH.
· For FR1, when SSB associated with TCI state and the SSB associated with PDCCH-order RACH is same,
· If L1-RSRP measurement delay is less than or equal to 160ms, Tssb =0 and UE is required to meet the UL Tx timing accuracy requirements.
· If L1-RSRP measurement delay is more than 160ms, UE is allowed to transmit PDCCH-ordered RACH with or without one Tssb delay. No UE UL Tx timing accuracy requirement will be defined.
· 
· Recommended WF
· Need more discussion

Sub-topic 1-2 UE based TA measurement
[bookmark: _Hlk150983358]Issue 1-2-1: Whether and how to define timing requirements for UE based TA measurement
· Proposals
· Option 1 (CMCC, vivo): Define timing requirements for UE based TA measurement for LTM.
· Option 1a (CMCC): for UE autonomous TA adjustment for LTM, it is proposed that UE autonomously adjusts the TA based on twice of the DL timing difference if the DL timing difference is≥CP/4, and the UL timing requirements after one-shot autonomous TA adjustment is ±Te (similar as the UE transmit timing requirements for LPHAP defined in TS38.133 7.1.2.4).
· Option 1b (vivo): at least in R18 RAN4 only consider the case: the RTD between cells with the same UE-MeasuredTA-ID is no larger than CP.
· Option 2 (MTK, ZTE): Not to define requirements for UE based TA measurement in R18.
· Option 3 (Nokia): 
· It is ok not to define requirements for UE based TA measurement in R18 but discussions about no interruptions and transmit timing is still needed. If the requirements are to be introduced in rel-18, at least the issues listed in this contribution need to be taken into account (RSes, TA acquisition delay, etc.)
· Any UE based TA measurements shall not cause any impact to the network, for example, interruptions.
· existing transmit timing accuracy requirements shall apply.
· RAN4 to select maximum number of candidate cells the UE maintains TA for: {1, 2, 3, 4, 5, 6, 7, 8}.
· RAN4 should discuss which measurements are expected to be used when performing UE based TA measurements.
· RAN4 need to discuss how long the acquisition of the UE based TA takes after LTM candidate cell configuration, to the point where UE is expected to have estimated the TA.
· RAN4 should discuss requirements for the accuracy of the UE estimated TA.
Recommended WF
· Need more discussion
0. Sub-topic 1-3 Others
(Online) Issue 1-3-1: Timing restriction between source cell and target cell
In moderator’s understanding, RAN4 has common understanding that the timing restriction mentioned in Option 1 should be extended to cell switch purpose.
· Proposals
· Option 1 (MTK): 
· Send RAN1 LS to ask them to extend the following timing restrictions in 38.211 to cell switch purpose, including PCell switch and PSCell switch
	For handover purposes to a target cell in paired or unpaired spectrum 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 , 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 


· Recommended WF
· Recommend agree on Option 1.

Issue 1-3-2: Restriction between T/F tracking and L1 measurement or another T/F tracking
In moderator’s understanding, this is not a new issue. It is about whether the current behaviour will be interrupted by a new procedure. Regarding measurement related behaviour, RAN4 defined measurement restriction among SSB/ based L1-RSRP measurement and SSB/CSI-RS based RLM/BFD/CBD/L1-SINR, between SSB based L1-RSRP measurement and CSI-RS based L1-RSRP measurement. RAN4 also defined scheduling restriction. 
Even in R15, we have the same issue, e.g., CSI-RS based L1-RSRP measurement collided with SSB based T/F tracking, L3 measurement collided with SSB based T/F tracking, and so on. But RAN4 didn’t specify measurement restriction between T/F tracking and L1/L3 measurement.
· Proposals
· Option 1 (vivo): 
· Longer SSB-based L1 measurement delay is expected if, on one of the SSBs, UE needs to perform the SSB-based time frequency tracking for the PRACH triggered by PDCCH order.
· No RRM requirements are applicable if the SSB-based tracking for PDCCH ordered RACH collides with SSB-based tracking in serving cell TCI activation or SSB-based tracking for another simultaneous PDCCH ordered RACH.
· Recommended WF
· Need more discussion.
Topic #2: LTM - L1-RSRP measurement requirements (AI 8.16.1.1.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400389
	Apple
	Proposal 1: considering core part of this work item has been closed, RAN4 shall not further investigate optimization for L1 measurement in R18. Further improvement can be considered in future release.
Proposal 2: NLayer is also needed in serving cell measurement requirements for UE capable of RTD>CP in FR1.

	R4-2401338
	Huawei, HiSilicon
	Proposal 1: If network configures a LTM candidate cell which is one neighbor cell on the deactivated SCC, LTM L1-RSRP measurement period is to be applied to the cell.
Proposal 2: The requirements of LTM inter-frequency L1-RSRP measurement without gap shall consider both cases of UE incapable and capable of [capability of measurement with RTD>CP].
Proposal 3: For UE capable of [capability of measurement with RTD>CP], the LTM inter-frequency L1-RSRP measurement without gap period shall scale Nlayer. For UE incapable of [capability of measurement with RTD>CP], no need to scale Nlayer, where NLayer = the number of intra-frequency layers configured for L1-RSRP measurement + the number of inter-frequency layers without measurement gaps.
Proposal 4: Reuse legacy value SNR=-3dB for LTM intra-frequency L1-RSRP measurement accuracy.

	R4-2401908
	MediaTek Inc.
	Proposal 1: Align in spec that measurement restriction and scheduling restriction are allowed on adjacent symbol(s) in FR2 even if UE incapable of RTD<CP.
Proposal 2: To avoid misunderstanding, use the wording “measurement and scheduling restriction on symbols overlapping with the SSB symbols to measure” instead of “measurement and scheduling restriction on the same or adjacent OFDM symbol as SSB”.
Proposal 3: In L1-RSRP measurement report, for unmeasured candidate cells, UE reports measured quantity value corresponding to any of the invalid codepoints in Table 10.1.6.1-1.
Proposal 4: UE can perform L1-RSRP measurement no matter inactivity timer is running or not.
Proposal 5: For L1-RSRP measurement, a cell is considered as known only when UE has performed L3 measurement on the target cell during the last 5 seconds.

	R4-2401932
	vivo
	Observation 1  L1-RSRP measurement on de-activated SCell is already supported by RAN1/2.
Observation 2  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 1  RRM requirements for LTM L1 measurement on de-activated SCC are discussed and specified in R19.
Observation 3  It is not yet agreed in RAN1/2 to reuse the legacy ‘timeRestrictionForChannelMeasurements’ for LTM L1 measurement.
Proposal 2  For LTM intra-frequency L1 measurement, UE performs L1 measurement based on only the most recent , no later than the CSI reference resource, occasion of SS/PBCH associated with the CSI resource setting, at least for intra-frequency L1 measurement. No need for RRC IE timeRestrictionForChannelMeasurements’ in LTM L1 measurement configuration. 
· Send LS to RAN1/2 enclosing RAN4 conclusions for this issue.
Observation 4  According to current TS 38.331, LTM candidate config is a configuration which may or may not include current SpCell as one of the candidate cell. Hence, for LTM L1 measurement, it is not always necessary to perform serving cell L1 measurements.
Proposal 3  Clarify the RTD for LTM L1 measurement as the Rx timing difference between cells configured by LTM-CSI-ResourceConfig-r18 on which UE is required to perform L1 measurements.
Proposal 4  For the SSB occasions that used for LTM intra-frequency L1 measurement, the Rx timing is based on the neighbour cell with the largest power level, (i.e. excluding serving cell in the power level ranking), at least for the case spcellInlcusion is not configured.
Proposal 5  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.
Observation 5  Based on the SSB detectable condition defined in TS 38.133, it is possible for LTM L1 measurement that, the number of SSBs identified by UE in the configured list of candidate SSBs in LTM-CSI-ResourceConfig-r18, is less than the number of SSBs configured to report, i.e. nrOfReportedCells-r18 * nrOfReportedRS-PerCell-r18.
Proposal 6  In L1-RSRP measurement report, for unmeasured candidate cells, UE reports measured quantity value corresponding to one of the invalid codepoints in Table 10.1.6.1-1, preferably RSRP_0. 
· In this case, the SSB or the cell it reflects remains unknown to the UE.

	R4-2401978
	ZTE Corporation
	Proposal 1: Change “UE has not performed L3 measurement without SSB index reading on the candidate cell” to “UE has not performed L3 measurement with SSB index reading on the candidate cell”.
Proposal 2: To reduce L1-RSRP measurement period, N should be reduced to some other value smaller than 8.
Proposal 3: The capability of supporting RTD>CP can be applicable to inter-frequency L1-RSRP measurement without gap if there is only one FFT. 

	R4-2402628
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 not to consider L1-RSRP measurement on deactivated SCell in rel-18.
Observation 1: The scenario where the invalid codepoints would be used is unclear from the network point of view.
Observation 2: If the scenario is supported, RAN1 input is needed.
Proposal 2: RAN4 needs to discuss more in which scenario this case is needed.
Proposal 3: UE is not required to perform LTM measurements when UE is not in active data transmission.

	R4-2402827
	Ericsson
	1. In FR2, L1-RSRP measurement period of less than 160ms is only possible under one of the following conditions. 
0. L3 measurements are suspended after TCI state activation
0. N is 1 or reduced to some other value smaller than 8 (i.e., beam sweeping or reduced after TCI state activation for certain time)
1. RAN4 to consider same side condition of L3 measurement as for L1 measurements at least for FR1. 
1. For inter-frequency measurement requirements, M is 1 if the L1-RSRP periodicity is lesser than or equal to 160ms. If not M=2 when timeRestrictionForChannelMeasurement is configured.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Applicability rule for L1-RSRP measurement
[bookmark: _Hlk150985709][bookmark: _Hlk150985485][bookmark: _Hlk150257145](Online) Issue 2-1-1: whether to consider L1-RSRP measurement on deactivated SCell
· Proposals
· Option 1(vivo, Nokia): RAN4 not to consider L1-RSRP measurement on deactivated SCell in R18.
· Option 1a (vivo): RRM requirements for LTM L1 measurement on de-activated SCC are discussed and specified in R19.
· Recommended WF
· Recommend agree on
· RAN4 not to consider L1-RSRP measurement on deactivated SCell in R18.

(Online) Issue 2-1-2: L1-RSRP measurement period of intra-f neighbor cell of deactivated SCC
· Proposals
· Option 1(Huawei): If network configures a LTM candidate cell which is one neighbor cell on the deactivated SCC, LTM L1-RSRP measurement period is to be applied to the cell.
· Recommended WF
· Need more discussion.

[bookmark: _Hlk150988126][bookmark: _Hlk150350538]Issue 2-1-3: Additional conditions to perform L1 measurement for LTM
· Proposals
· Option 1 (Nokia): 
· UE is not required to perform LTM measurements when UE is not in active data transmission.
· Option 2 (MTK):
· UE can perform L1-RSRP measurement no matter inactivity timer is running or not.
· Option 3 (Apple): 
· considering core part of this work item has been closed, RAN4 shall not further investigate optimization for L1 measurement in R18. Further improvement can be considered in future release.
· Recommended WF
· Recommend agree on Option 3.
Sub-topic 2-2 Measurement period
Issue 2-2-1: Number of SSB periods needed in inter-frequency L1-RSRP measurement period with Type 1 MG 

	RAN4#109
Issue 2-4-1-2: Number of SSB periods needed in inter-frequency L1-RSRP measurement period with Type 1 MG 
Thursday ad-hoc agreement:
· For inter-frequency L1-RSRP measurement with MG, the number of samples
· M = 2 if higher layer parameter timeRestrictionForChannelMeasurement is configured,
· Otherwise M= 4.



· Proposals
· Option 1 (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 when timeRestrictionForChannelMeasurement is configured.
· Recommended WF
· Recommend following the agreement reached in RAN4#109.
Issue 2-2-2: measurement period of inter-frequency L1-RSRP without gap in FR1
· Proposals
· Option 1 (Huawei): 
· The requirements of LTM inter-frequency L1-RSRP measurement without gap shall consider both cases of UE incapable and capable of [capability of measurement with RTD>CP].
· For UE capable of [capability of measurement with RTD>CP], the LTM inter-frequency L1-RSRP measurement without gap period shall scale Nlayer. For UE incapable of [capability of measurement with RTD>CP], no need to scale Nlayer, where NLayer = the number of intra-frequency layers configured for L1-RSRP measurement + the number of inter-frequency layers without measurement gaps.
· Recommended WF
· Recommend agree on Option 1 and discuss in the CR for inter-frequency L1-RSRP without gap.

Issue 2-2-3: Whether and how to reduce L1-RSRP measurement period in FR2 
· Proposals
· Option 1 (ZTE): 
· To reduce L1-RSRP measurement period, N should be reduced to some other value smaller than 8.
· Option 2 (Ericsson):
· In FR2, L1-RSRP measurement period of less than 160ms is only possible under one of the following conditions. 
· L3 measurements are suspended after TCI state activation
· N is 1 or reduced to some other value smaller than 8 (i.e., beam sweeping or reduced after TCI state activation for certain time)
· Option 3 (Apple): 
· considering core part of this work item has been closed, RAN4 shall not further investigate optimization for L1 measurement in R18. Further improvement can be considered in future release.
· Recommended WF
· Recommend agree on Option 3.

Sub-topic 2-3 Measurement restriction
[bookmark: _Hlk150987338]Issue 2-3-1: Measurement restriction of intra-frequency L1-RSRP measurement in FR2
· Proposals
· Option 1 (MTK):
· Align in spec that measurement restriction and scheduling restriction are allowed on adjacent symbol(s) in FR2 even if UE incapable of RTD<CP.
· To avoid misunderstanding, use the wording “measurement and scheduling restriction on symbols overlapping with the SSB symbols to measure” instead of “measurement and scheduling restriction on the same or adjacent OFDM symbol as SSB”.
· Recommended WF
· Need more discussion
Sub-topic 2-4 Others
[bookmark: _Hlk150988058]Issue 2-4-1: L1 report for unmeasured candidate cells
· Proposals
· [bookmark: _Hlk150988084]Option 1 (MTK): 
· In L1-RSRP measurement report, for unmeasured candidate cells, UE reports measured quantity value corresponding to any of the invalid codepoints in Table 10.1.6.1-1.
· Option 2 (vivo): 
· In L1-RSRP measurement report, for unmeasured candidate cells, UE reports measured quantity value corresponding to one of the invalid codepoints in Table 10.1.6.1-1, preferably RSRP_0.
· Option 3 ([Apple], Nokia): 
· RAN4 needs to discuss more in which scenario this case is needed.
· Recommended WF
· Need more discussion.

[bookmark: _Hlk150988166]Issue 2-4-2: Impact on L3 measurement
· Proposals
· Option 1 (vivo): 
· 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 2 (Apple): 
· considering core part of this work item has been closed, RAN4 shall not further investigate optimization for L1 measurement in R18. Further improvement can be considered in future release.
· Recommended WF
· Recommend agree on Option 2.

Issue 2-4-3: Correction
Spec was written based on Option 1.
· Proposals
· Option 1 (ZTE): 
· Change “UE has not performed L3 measurement without SSB index reading on the candidate cell” to “UE has not performed L3 measurement with SSB index reading on the candidate cell”.
· Recommended WF
· Recommend agree on option 1.
(Online) Issue 2-4-4: Whether “timeRestrictionForChannelMeasurements” is needed in LTM L1 measurement configuration
TimeRestrictionForChannelMeasurements is not contained in LTM-CSI-ReportConfig-r18 yet.
· Proposals
· Option 1 (vivo):
· For LTM intra-frequency L1 measurement, UE performs L1 measurement based on only the most recent, no later than the CSI reference resource, occasion of SS/PBCH associated with the CSI resource setting, at least for intra-frequency L1 measurement. No need for RRC IE timeRestrictionForChannelMeasurements’ in LTM L1 measurement configuration. 
· Send LS to RAN1/2 enclosing RAN4 conclusions for this issue.
· Recommended WF
· Need more discussion.

Issue 2-4-5: After UE is configured with LTM candidate cell configuration based on L3 measurement reports, if the NW blacklist those cells for L3 measurement or remove the MO for the L3 measurements, corresponding UE behaviour for L1 measurements on the LTM candidate cell. 
· Proposals
· Option 1 (Ericsson): UE to continue perform L1/LTM measurements on the LTM candidate configuration.
· 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

	R4-2400101
	CATT
	Observation 1: Option 1 considered that some parameters have already been loaded before cell switch command and RF retuning/BB processing execution is not needed for the role switch scenario, it is differentiated by exact scenarios.
Observation 2: Option 2 will lead to more UE complexity, but it seems more complete and can deal with more different varied use cases.
Proposal 1: Introduce UE capability for shorter Tprocessing,2/ TLTM-processing.
· At least 10ms can be considered for candidate reduced values.
Proposal 2: There is no need to introduce UE capability on ‘TLTM-RRC-processing/Texecution + Tprocessing,2’.
Observation 3: The existing HO requirement and LTM cell switch delay requirement will be applied for different scenarios and conditions. For a UE, two sets of requirements will not apply simultaneously in a certain cell switch or handover.
Proposal 3: The mismatch on definition of known between existing HO requirement and cell switch delay requirements depends on the implementation of the network.

	R4-2400391
	Apple
	Proposal 1: as a comprised way forward, RAN4 can consider an additional UE capability with up to 2 candidate values for TLTM-processing:
	For intra-FR: 20ms, [15ms]
	For inter-FR: 40ms, [30ms]
Proposal 2: introduce an optional UE capability for early ASN.1 decoding and validity/compliance check. For UE supporting the capability, TLTM-RRC-processing = 0 in cell switch delay requirement, provided UE has received TCI activation or PDCCH order to trigger RACH on target cell more than 10ms ago.
Proposal 3: update the known cell conditions for LTM:
· 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 for measurement 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. 

	R4-2401340
	Huawei, HiSilicon
	Proposal 1: TLTM_processing,2 can be 5ms when target Pcell/SCell is current SCell/PCell.
Proposal 2: Updating the condition of Tfirst-RS=0 in LTM cell switch delay.
-	The time between receiving the MAC-CE active TCI state list update for activating the target TCI state and the LTM cell switch command is at least [THARQ + + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length, where THARQ, TOk, Tfirst-SSB and TSSB-proc are as stated in section 8.15.35], and

	R4-2401439
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to discuss whether a UE supporting the capability for early ASN.1 decoding and validity/compliance check shall perform early ASN.1 decoding and validity/compliance check for all candidate cells or just for the (most probable) target cell(s).
Observation 1: To make the cell switch delay shorter, it would be optimal that the UE does ASN.1 decoding and validity/compliance check before the cell switch for all the candidate cells. However, this may consume UE resources too much, so RAN4 needs to discuss conditions for early decoding and validity check for the candidate cells.
Proposal 2: The UE supporting capability for early ASN.1 decoding and validity/compliance check can perform these steps before the cell switch command for those candidate cells for which network sends early TCI state activation command or PDCCH order.
Proposal 3: TLTM_processing to be reduced for the case when the target cell is a current serving cell.
Proposal 4: Extend the agreement “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.” to cover also the time gap between TCI state activation MAC-CE and LTM cell switch command.
Proposal 5: RAN1 is still discussing the details of TRS working as a QCL source for LTM candidate cell TCI state, so the issue can remain FFS in RAN4 in this meeting.
Observation 2: It is reasonable to assume that PL-RS of the TCI state is the SSB that is configured for L1-RSRP measurement for the candidate cell in question.
Proposal 6: If TCI state is activated before cell switch, the UE shall do PL-RS estimation during the early TCI state activation. After TCI state activation, UE shall maintain the PL-RS for the active TCI state(s).
Proposal 7: UE can perform PL-RS estimation based on the same SSB as is used for T/F tracking at TCI state activation. Hence, no additional delay due to PL-RS is needed.
Proposal 8: When the target TCI state in the LTM cell switch command is on the active TCI state list, PL-RS is maintained, and no additional delay for PL-RS tracking is needed in the cell switch.
Proposal 9: When TCI state activation is done at the cell switch, UE may use the same SSB for PL-RS and fine T/F tracking (Tfirst-RS). No additional delay due to PL-RS is needed in the cell switch delay.
Proposal 10: The number of PL-RS the UE shall be able to maintain for LTM candidate cells should be added on top of the number of the 4 PL-RS the UE is expected to be able to keep track of for serving cells. RAN4 to discuss the exact number of LTM candidate cell PL-RS that the UE shall be able to maintain.

	R4-2401910
	MediaTek Inc.
	Proposal 1: For RACH-based switch delay, the target PL-RS should be SSB and UE does not need extra time to measure the PL-RS.
Proposal 2: For RACH-less switch delay, UE does not need extra time to measure the PL-RS. The requirements are only applicable to the case when target PL-RS is maintained.
Proposal 3: During cell switch, PL-RS is maintained provided:
-		the target PL-RS is associated with or included in the UL or joint TCI states in the active TCI list for PUSCH/PUCCH/SRS transmissions
-	Number of active UL TCI states (UL or joint TCI state) for PUSCH/PUCCH/SRS transmissions does not exceed UE capability [MAC-CE activated joint LTM TCI states] or [MAC-CE activated DL/UL LTM TCI states]
-	The target pathloss reference signal remains detectable during cell switch delay
-	SNR of the target pathloss reference signal≥-3dB
-	The associated SSBs with the target pathloss reference signal remain detectable during cell switch delay
-	SNR of the associated SSB ≥-3dB
Proposal 4: After receiving activation command of a known TCI state, UE performs one shot SSB based T/F tracking on candidate cell(s) immediately after TCI state activation command and then tracks the activated TCI state(s) periodically.
Proposal 5: When TRS is configured as QCL source for the indicate TCI state in cell switch command, UE will perform TRS based T/F tracking only if T/F tracking during cell switch is needed. Otherwise, UE will not perform T/F tracking, regardless TRS or SSB based, during cell switch delay.
Proposal 6: Use TCI state activation to trigger early ASN.1 decoding and validity/compliance check on the candidate cell with the following conditions
· NW activates TCI state(s) from only one candidate cell across all frequency layers
· Not to consider CA.
Proposal 7: In cell switch delay requirements, introduce a UE capability for shorter TLTM-processing. The candidate values can be 15ms for intra-FR cell switch.
Proposal 8: The interruption time in cl. 8.20.3 is applicable to SCG. The interruption on MCG due to PSCell change is the same as PSCell addition.

	R4-2401934
	vivo
	Observation 1  The mismatch on the definition of known conditions between existing HO requirement and cell switch delay requirements are necessary for achieving mobility latency/interruption reduction.
Proposal 1  Leave the mismatch on the definition of known conditions between existing HO requirement and cell switch delay requirements as it is, and no need to address it.
Proposal 2  If an LTM cell switch is triggered, and the target LTM cell is known based on UE’s L3 reporting, and a TCI state is activated in the LTM cell switch command, RRM requirements are applicable only if the TCI state activated is based on the reported SSB index in L3 reports from the UE.
Proposal 3  Capture the known conditions of LTM TCI in 8.X.2, and clarify in 8.X.3 that, if an LTM TCI is activated during cell switch, the DL TCI activation is considered as completed at the end of the cell switch.
Proposal 4  PL-RS maintaining delay is not counted in the delay requirements for LTM cell switch, at least in R18. UE is not expected to transmit based on the target TCI at the end of the LTM cell switch.
Observation 2  From RRM requirements perspective, in RACH-less cell switch, UE may not be able to maintain the PL-RS of the target cell before the first uplink transmission, which is not RACH, if UL TCI activation of target cell is not performed before cell switch.
Proposal 5  It is suggested that for RACH-less cell switch, RRM requirements are only applicable if the target cell is a current serving cell with uplink carrier, or an additional cell, which have UL TCI related requirements in R18.

	R4-2401979
	ZTE Corporation
	Proposal 1: Tprocessing,2/ TLTM-processing can be reduced when target Pcell/SCell is current SCell/PCell.
Proposal 2: RAN4 should consider whether the SCell is for DL-only or both DL/UL when target Pcell is current Scell.
Proposal 3: Introduce UE capability on “TLTM-RRC-processing/Texecution + Tprocessing,2”.

	R4-2402829
	Ericsson
	Proposal 1:  For UE supporting [early ASN.1 decoding and validity/compliance check], the capability is applicable for the cells on which PDCCH order is received or TCI states activation is performed. The number of cells on which UE supports [early ASN.1 decoding and validity/compliance check], is a UE capability indication. 
Proposal 2:  Shorter UE processing delay (Tprocessing,2) to be agreed as a UE capability with potential value of 10ms.
Proposal 3:  No additional delay or conditions are needed for PL-RS measurement.



Open issues summary
Sub-topic 3-1 Scenarios and General Procedures
[bookmark: _Hlk150988270](Online) Issue 3-1-1: Whether to define requirements of LTM based SCell activation/direct SCell activation
According to the proponents: The use case of SCell activation is for SCell change without PCell change, and the use case of direct SCell activation is for PCell and SCell change case.
· Proposals
· Option 1 (Huawei): 
· RAN4 are to define requirements of LTM based SCell activation/direct SCell activation in maintenance part.
· Recommended WF
· Need more discussion

Issue 3-1-2: Applicable conditions
· Proposals
· Option 1 (vivo): 
· [bookmark: _Hlk150988289]If an LTM cell switch is triggered, and the target LTM cell is known based on UE’s L3 reporting, and a TCI state is activated in the LTM cell switch command, RRM requirements are applicable only if the TCI state activated is based on the reported SSB index in L3 reports from the UE.
· Recommended WF
· Need more discussion.

Sub-topic 3-2 Detail of cell switch delay requirements for Pcell/PSCell
T/F fine tracking: TΔ and Tmargin
(Online) Issue 3-2-1-1: Time gap between early TCI state activation command and cell switch command
	RAN4#109
Issue 1-1-2: Whether and how to define TCI state activation delay requirements for early T/F tracking before cell switch command 
Ad hoc agreement
< Agreement>:
· RAN4 to define a time gap between TCI state activation and PDCCH order RACH or cell switch. If PDCCH order or cell switch cmd is received before the time gap, additional time for T/F tracking in PDCCH order RACH delay or cell switch delay requirement is needed.



· Proposals
· Option 1 (huawei): Updating the condition of Tfirst-RS=0 in LTM cell switch delay.
The time between receiving the MAC-CE active TCI state list update for activating the target TCI state and the LTM cell switch command is at least [THARQ + + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length, where THARQ, TOk, Tfirst-SSB and TSSB-proc are as stated in section 8.15.35], and
· Option 2 (MTK)
· After receiving activation command of a known TCI state, UE performs one shot SSB based T/F tracking on candidate cell(s) immediately after TCI state activation command and then tracks the activated TCI state(s) periodically.
· Updating the condition of Tfirst-RS=0 in LTM cell switch delay.
	Tfirst-RS = 0 and TRS-proc= 0 under the following conditions:
-	The target TCI state indicated in the LTM cell switch command is in the LTM candidate cell active TCI state list or in the serving cell active TCI state list, and
-	The time between receiving the MAC-CE activating the target TCI state and the LTM cell switch command is at least [THARQ + + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length, where THARQ, TOk, Tfirst-SSB and TSSB-proc are as stated in section 8.15.3], Tfirst-SSB is the time to first SSB transmission after MAC CE command is decoded by the UE when SSB is within active BWP and the time to first SSB transmission overlapped with MGL after MAC CE command is decoded by the UE when SSB is outside active BWP, and
-	The time between receiving the MAC-CE activating the target TCI state and the LTM cell switch command is not larger than 160ms or
-	L1-RSRP measurement period is not larger than 160 ms.



· [bookmark: _Hlk150350356]Option 3(vivo): 
· Capture the LTM TCI activation delay requirements in a dedicated section 8.X1 of TS 38.133, rather than in UL timing requirements for PDCCH-ordered RACH or cell switch delay requirements, so that the applicability of requirements can be better captured.
· Capture the agreement for the definition of known TCI in 8.X1.
· PL-RS maintaining delay is not counted in the delay requirements for early TCI activation before cell switch, at least in R18.
· Option 4 (Ericsson)
· RAN4 to define requirements when TCI state activation and PDCCH order-based RACH trigger is based on L1-RSRP report or L3-RSRP report.
· TCI state activation delay if the TCI state is known is 3ms + Tfirst-SSB + M*TSSB. Where M is 0 or [1] based on whether the cell is intra or inter-frequency.
· TCI state activation delay if the TCI state is unknown is 3ms + Tfirst-SSB + M*TSSB. Where M is 0 or [1] based on whether the cell is intra or inter-frequency.
· If UE has reported the L1-RSRP for the cell whose TCI state was indicated to be activated within last X1ms, cell is considered known.
· If UE has reported the L3-RSRP but not the L1-RSRP for the cell whose TCI state was indicated to be activated within last X2ms, cell is considered unknown for TCI state activation.
· Option 5 (Nokia): 
· Extend the agreement “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.” to cover also the time gap between TCI state activation MAC-CE and LTM cell switch command.
· Recommended WF
· Recommend agree on
· Use legacy TCI state activation delay requirements as a baseline
· The definition of Tfirst-SSB should be updated considering inter-frequency supported
· Extend the agreement “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.” to cover also the time gap between TCI state activation MAC-CE and LTM cell switch command
· Reuse known TCI state condition defined in 8.15.2 
· FFS: TCI state can be known if L1-RSRP measurement is not performed but L3 measurement report has been reported. 
· FFS: whether to consider early TCI state activation for unknown TCI state

Issue 3-2-1-2: T/F fine tracking when TRS as QCL source in cell switch delay command
· Proposals
· Option 1 (Nokia): RAN1 is still discussing the details of TRS working as a QCL source for LTM candidate cell TCI state, so the issue can remain FFS in RAN4 in this meeting.
· Option 2 (MTK)
· When TRS is configured as QCL source for the indicate TCI state in cell switch command, UE will perform TRS based T/F tracking only if T/F tracking during cell switch is needed. Otherwise, UE will not perform T/F tracking, regardless TRS or SSB based, during cell switch delay.
· Recommended WF
· Need more discussion

Extra time for PL-RS measurement
[bookmark: _Hlk150988712](Online) Issue 3-2-2-1: Extra time for PL-RS measurement
· Proposals
· Option 1 (Nokia): 
· When the target TCI state in the LTM cell switch command is on the active TCI state list, PL-RS is maintained, and no additional delay for PL-RS tracking is needed in the cell switch.
· The number of PL-RS the UE shall be able to maintain for LTM candidate cells should be added on top of the number of the 4 PL-RS the UE is expected to be able to keep track of for serving cells. RAN4 to discuss the exact number of LTM candidate cell PL-RS that the UE shall be able to maintain.
· If TCI state is activated before cell switch, the UE shall do PL-RS estimation during the early TCI state activation. After TCI state activation, UE shall maintain the PL-RS for the active TCI state(s).
· When TCI state activation is done at the cell switch, UE may use the same SSB for PL-RS and fine T/F tracking (Tfirst-RS). No additional delay due to PL-RS is needed in the cell switch delay.
· UE can perform PL-RS estimation based on the same SSB as is used for T/F tracking at TCI state activation. Hence, no additional delay due to PL-RS is needed.
· Option 2 (MTK): 
· For RACH-based switch delay, the target PL-RS should be SSB and UE does not need extra time to measure the PL-RS.
· For RACH-less switch delay, UE does not need extra time to measure the PL-RS. The requirements are only applicable to the case when target PL-RS is maintained.
· During cell switch, PL-RS is maintained provided:
	-		the target PL-RS is associated with or included in the UL or joint TCI states in the active TCI list for PUSCH/PUCCH/SRS transmissions
-	Number of active UL TCI states (UL or joint TCI state) for PUSCH/PUCCH/SRS transmissions does not exceed UE capability [MAC-CE activated joint LTM TCI states] or [MAC-CE activated DL/UL LTM TCI states]
-	The target pathloss reference signal remains detectable during cell switch delay
-	SNR of the target pathloss reference signal≥-3dB
-	The associated SSBs with the target pathloss reference signal remain detectable during cell switch delay
-	SNR of the associated SSB ≥-3dB


· Option 3 (vivo): 
· PL-RS maintaining delay is not counted in the delay requirements for LTM cell switch, at least in R18. UE is not expected to transmit based on the target TCI at the end of the LTM cell switch.
· It is suggested that for RACH-less cell switch, RRM requirements are only applicable if the target cell is a current serving cell with uplink carrier, or an additional cell, which have UL TCI related requirements in R18.
· Option 4 (Ericsson): No additional delay or conditions are needed for PL-RS measurement.
· Recommended WF
· Recommend agree on
· [bookmark: _Hlk150988732]For RACH-based switch delay, no additional delay due to PL-RS is needed in the cell switch delay.
· FFS: The target PL-RS should be SSB
· For RACH-less switch delay, no additional delay due to PL-RS is needed in the cell switch delay when target PL-RS is maintained
· FFS: the number of LTM candidate cell PL-RS that the UE shall be able to maintain.
· Option A: reuse UE capability [MAC-CE activated joint LTM TCI states] or [MAC-CE activated DL/UL LTM TCI states] in RAN1 feature list
· Option B: define a new capability
· FFS: TCI sate is not activated before cell switch command.
Tinterruption
[bookmark: _Hlk150988820]Issue 3-2-3-1: Tinterruption of PSCell switch
· Proposals
· Proposal 1 (MTK): 
· The interruption time in cl. 8.20.3 is applicable to SCG. The interruption on MCG due to PSCell change is the same as PSCell addition.
· Recommended WF
· Need more discussion.
Sub-topic 3-3 Known conditions
[bookmark: _Hlk150350593]Issue 3-3-1: known conditions
· Proposals
· Proposal 1 (CATT, vivo): Leave the mismatch on the definition of known conditions between existing HO requirement and cell switch delay requirements as it is, and no need to address it.
· Proposal 2 (Apple): update the known cell conditions for LTM:
	· 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 for measurement 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. 


· Proposal 3 (Ericsson): update the known cell conditions for LTM:
	· 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 configured for measurement 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,
-	[Or the cell was configured as LTM candidate cell and UE has received TCI state activation for the cell within last [X1ms], and]
-	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. 



· Recommended WF
· Recommend agree on proposal 1 and 2
· [bookmark: _Hlk150990370]Capture proposal 2 in the CR
4. Topic #4: LTM – UE feature 
4.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2401033
	CMCC
	Proposal 1: for UE feature list, based on previous agreements, it is proposed to consider following UE capabilities:
· For SSB based intra-frequency L1-RSRP measurement, introducing a Per UE capability of simultaneous L1-RSRP measurements for Cells with RTD > CP
· introducing a Per UE capability for early ASN.1 decoding and validity/compliance check [of LTM candidates]
· For PDCCH-order RACH on neighbor cell, when PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell,
· introducing UE capability on RF/BB preparation and RF retuning, candidate values are 1ms, 3ms, 5ms, 10ms
· introducing UE capability on interruption length due to RF/BB retuning to target cell before RACH transmission or retuning back to serving cell after RACH transmission, candidate values are 0.25ms, 0.5ms, 1ms and 2ms

	R4-2401343
	Huawei, HiSilicon
	Proposal 1: Introduce a UE capability: the number of candidate cells to be measured for intra-frequency L1-RSRP measurement. The candidate value is the same as component 2 candidate value of RAN1 FG 45-1.
Proposal 2: Introduce a UE capability: support inter-frequency L1-RSRP measurements without gap for LTM.
Proposal 3: Introduce a UE capability: L1-RSRP measurements for multiple cells with RTD<= CP, two components:
1. The max number of SSB resources configured to measure L1-RSRP within a slot across serving cells and candidate cells for intra- and inter-frequency without gap L1-RSRP measurement. Candidate values: {1,2,3,4,7,8}.
2. The max number of SSB resources configured for L1-RSRP across serving cells and candidate cells for intra- and inter-frequency without gap L1-RSRP measurement. Candidate values: {2,4,8,12,16,32,64}.
Proposal 4: Introduce a UE capability: L1-RSRP measurements for multiple cells with RTD> CP, two components:
1. The max number of SSB resources configured to measure L1-RSRP for RTD<=CP and RTD>CP within a slot across serving cells and candidate cells for intra- and inter-frequency without gap L1-RSRP measurement. Candidate values: {1,2,3,4,7,8}.
2. The max number of SSB resources configured for L1-RSRP for RTD<=CP and RTD>CP across serving cells and candidate cells for intra- and inter-frequency without gap L1-RSRP measurement. Candidate values: {2,4,8,12,16,32,64}.
Proposal 5: Introduce a UE capability: number of candidate cells to be measured for L1-RSRP inter-frequency per frequency layer. The candidate value: {1 ,2, …, TBD}.
Proposal 6: The capabilities of inter-frequency measurement w/o gap can be merged with intra-frequency measurement and the details are included in proposal 2, 3 and 4.
Proposal 7: Introduce a UE capability: Inter-frequency L1-RSRP measurements with gap, two components:
1. The max number of SSB resources configured to measure L1-RSRP within a slot across candidate cells for inter-frequency L1-RSRP measurement. Candidate values: {1,2,3,4,7,8}.
2. The max number of SSB resources configured across all the candidate cells for inter-frequency L1-RSRP measurement. Candidate values: {2,4,8,12,16,32,64}.
Proposal 8: Introduce a UE capability: Number of frequency layers for L1-RSRP measurement. The candidate value is {1, 2, …, TBD}.
Proposal 9: Define below UE capabilities due to PDCCH ordered RACH and reduced LTM delay.
	Feature group
	Components

	Interruption on DL slot(s) due to PDCCH- ordered RACH transmission
	Capability on whether UE causes interruption on DL slot(s) on serving cells due to PDCCH-ordered RACH transmission

	Interruption due to RF retuning for PDCCH- ordered RACH
	Indicates the interruption length (Y ms) due to RF re-tuning for PDCCH ordered RACH when PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell

	Early ASN.1 decoding and validity check before cell switch
	Capability of early ASN.1 decoding and validity check before cell switch to skip TLTM_RRC-processing


	[Shorter UE processing time during cell switch]
	Capability of reduced TLTM_processing delay when target Pcell/SCell is current SCell/PCell





	R4-2401936
	vivo
	Proposal 1  Define 2 separate FGs: UE not supporting RTD > CP and UE supporting RTD > CP.
· For FG of UE NOT supporting RTD>CP for each L1 measurement layer, define components on the max number of SSBs within a slot or max number of SSBs configured, same as legacy UE capability design.
· For FG of UE supporting RTD>CP for each L1 measurement layer, define components based on the number of SSB Layers and the number of resources to measure per-layer.
Proposal 2  For the capability on the number of cells to be measured:
· For UE NOT supporting RTD>CP FG, define component based on the max number of cells on which L1 measurement is to be performed for all the frequency layer.
· For UE supporting RTD>CP FG, define components based on the max number of cells on which L1 measurement is to be performed per SSB frequency layer.
Proposal 3  For LTM, inter-frequency L1 measurement within gaps is not a prerequisite FG for inter-frequency L1 measurement without gaps. Two separate FGs should be designed, and UE needs to report at least one of these two FGs if UE can support 45-1a:
· FG for inter-frequency L1 measurement within gaps.
· FG for inter-frequency L1 measurement without gaps
Proposal 4  For LTM inter-frequency L1 measurement without gaps FG, the prerequisite FGs include R16 FG inter-frequency L3 measurement without gaps.
Proposal 5  For the UE capability design on the number of cells/resources to be measured:
· For the inter-frequency L1 measurements within gaps, only consider the case UE performs L1 measurement in a layer-by-layer manner, and the number of cell/resources to be measured follow the same value as the case for UE supporting RTD>CP.
· For the inter-frequency L1 measurements without gaps, consider both UE supporting RTD>CP and UE not supporting RTD > CP. The UE capability values defined for UE not supporting RTD > CP shall also count the cells/resources in the inter-frequency layer if UE supporting inter-frequency L1 measurement without gaps.

	R4-2402630
	Nokia, Nokia Shanghai Bell
	Proposal 1: FR1 / FR2 differentiation can be specified for RTD>CP capability.
Observation 1: It is not clear from the network point of view what is the purpose of indicating the number of FFT modules for LTM.
Proposal 2: Instead of specifying number of available FFT modules, RAN4 should discuss what is the meaningful capability from the network point of view. E.g., to specify number of intra/inter-frequency LTM cells to measure when RTD > CP.
Proposal 3: RAN4 to discuss whether a UE supporting the capability for early ASN.1 decoding and validity/compliance check shall perform early ASN.1 decoding and validity/compliance check for all candidate cells or just for the (most probable) target cell.
1)	The UE supporting capability for early ASN.1 decoding and validity/compliance check can perform these steps before the cell switch command only for the candidate cell for which TCI state is activated and/or early RACH is initiated by PDCCH order.
Proposal 4: ASN.1 decoding and validity/compliance check is performed on one of the candidate following conditions:
1)	NW activates TCI state(s) from only one candidate cell, or
2)	PDCCH ordered RACH is initiated for a candidate cell


	R4-2402786
	Qualcomm Incorporated
	RAN1 LS to RAN4
Observation 1: RAN4 requirements, in terms of the max number of SSB resources, do not differentiate ‘type of the report,’ ‘RTD <= CP or > CP,’ and ‘with or without gap.’

RAN4 FG list
Proposal 1: Update the RAN4 FG list as below (changes are highlighted in red):

	R4-2402831
	Ericsson
	Proposal 1: consider above table for feature list discussion.

	R4-2400098
	CATT
	Proposal 1: The capability of supporting RTD>CP can be applicable to inter-frequency L1-RSRP measurement. It needs FR1/FR2 differentiation.
Proposal 2: For core requirements of inter-frequency L1-RSRP measurement, it is suggested to further clarify the measurement requirements applicability for UE capable/incapable of RTD>CP in FR1 and FR2, respectively.
Proposal 3: There is no need to further clarify the assumption of FFT module for UE capable of RTD>CP.
· There is no need to indicate the available number of FFT module used for intra-frequency neighbour cell measurement in the UE capability of RTD>CP.
Observation 1: As long as the NW knows whether UE supports RTD>CP and configurations/activation situations of neighbour cells, it can know which requirements UE will follow.
Proposal 4: Reporting the number of neighbor cells supported per frequency layer for intra and inter-frequency measurements makes sense.
Proposal 5: For neighbor cells supported per frequency layer, the minimum value of the number is 2.
Proposal 6: The reported granularity for interruption on DL symbols due to PDCCH-ordered RACH can be per BC per target frequency per victim CC.

	R4-2401912
	MediaTek Inc.
	Proposal 1: The capability of supporting RTD>CP can be applicable to inter-frequency L1-RSRP measurement. It needs FR1/FR2 differentiation.
Proposal 2: Add the capability inter-frequency L1-RSRP measurement without gap in RAN4 feature list (39-2).
· Make it clear that UE supports inter-frequency with Type 1 measurement gap by default if UE reports supporting 45-1a but not 39-2
· inter-frequency L1-RSRP measurement without gap is reported per BC.
Proposal 3: Have separate UE capabilities to indicate the supported maximum number of neighboring cells for L1 measurement for intra-frequency and inter-frequency with MG
· The minimum value reported is 2
· This capability can be reported at least with FR1/FR2 differentiation.
Proposal 4: The candidate number of inter-frequency layers for L1 measurement UE supports can be 2.
Proposal 5: The candidate number of SSBs per frequency layer for L1 measurement UE supports can be 6 for intra-frequency and 4 for inter-frequency.
Proposal 6: No need to introduce a capability to indicate “The max number of SSB resources for L1-RSRP measurement that UE can measure within a slot across candidate cells”. 
Proposal 7: Regarding the capability for interruption on DL symbols due to PDCCH-ordered RACH, the reported granularity is [per BC per target frequency per victim CC].
Proposal 8: Use TCI state activation to trigger early ASN.1 decoding and validity/compliance check on the candidate cell with the following conditions
· NW activates TCI state(s) from only one candidate cell across all frequency layers
· Not to consider CA.
Proposal 9: The capability for early ASN.1 decoding and validity/compliance check can be reported per UE basis.
Proposal 10: In cell switch delay requirements, introduce a UE capability for shorter TLTM-processing. The candidate values can be 15ms for intra-FR cell switch.

	R4-2400387
	Apple
	Proposal 2: extend capability of supporting RTD>CP to cover inter-frequency.
Proposal 3: no need to let UE indicate number of FFT module. RAN4 only needs to discuss capability for number of cell/SSB for L1 measurement.
Proposal 4: introduce UE capability for inter-frequency L1 measurement without gap, as it is not covered by RAN1 feature.
Proposal 5: UE capability for number of SSBs to measure is defined as:
· The max number of SSB resources configured to measure L1-RSRP within a slot across candidate cells is [1, 2, 4, 8, 16]
· The max number of SSB resources configured for L1-RSRP across all the candidate cells is [1, 2, 4, 8, 16, 24, 32]
Proposal 6: UE capability for number of SSBs to measure is reported per band. It is also counted in existing L1 measurement capability FG 2-24.
Proposal 7: Regarding the capability for interruption on DL symbols due to PDCCH-ordered RACH, the reported granularity is [per band pair] (between the target band for RACH transmission and band under UE’s current band combo). Details of signalling design is up to RAN2.
Proposal 8: introduce an optional UE capability for Early ASN.1 decoding and validity/compliance check. For UE supporting the capability, TLTM-RRC-processing = 0 in cell switch delay requirement, provided UE has received TCI activation or PDCCH order to trigger RACH on target cell more than 10ms ago.


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 Capability of supporting RTD>CP
(Online) Issue 4-1-1: Extend capability of supporting RTD>CP to inter-frequency
· Proposals
· Option 1 (CATT, Apple, MTK, [Huawei], Ericsson, [QC]): 
· The capability of supporting RTD>CP can be applicable to inter-frequency L1-RSRP measurement.
· QC: Capability of simultaneous L1-RSRP measurements for more than one cell when the max RTD among the cells on the same frequency layer is larger than CP length of a serving cell on the frequency layer.
· Option 2 (ZTE): 
· The capability of supporting RTD>CP can be applicable to inter-frequency L1-RSRP measurement without gap if there is only one FFT.
· Option 3 (vivo): 
· Clarify the RTD for LTM L1 measurement as the Rx timing difference between cells configured by LTM-CSI-ResourceConfig-r18 on which UE is required to perform L1 measurements.
· Recommended WF
· Recommend agree on Option 1 and use QC’s wording with a bit modification in the UE feature list.
· QC: Capability of simultaneous L1-RSRP measurements for more than one cell when the max RTD among the cells on the same frequency layer is larger than CP length of a serving cell on the frequency layer.

[bookmark: _Hlk159415919](Online) Issue 4-1-2: Whether define separate FGs for UE supporting RTD>CP and UE not supporting RTD>CP
· Proposals
· Option 1 (vivo, Huawei): define separate FGs for UE supporting RTD>CP and UE not supporting RTD>CP
· Option 2 (MTK, Ericsson, QC): No
· Recommended WF
· Need more discussion.

Issue 4-1-3: Whether to indicate number of FFT module
· Proposals
· Option 1 (CATT, Apple, Nokia, MTK): No need to let UE indicate number of FFT module. RAN4 only needs to discuss capability for number of cell/SSB for L1 measurement.
· Recommended WF
· Recommend agree on option 1.

(Online) Issue 4-1-4: Granularity of the capability of supporting RTD>CP
· Proposals
· Option 1 (CATT, MTK, Nokia, CMCC): Per UE 
· Option 1a (CATT, MTK, Nokia, QC, Ericsson): with FR1/FR2 differentiation
· Option 2 (Huawei): Per BC
· Recommended WF
· Recommend agree on option 1a.
4.2.2 Sub-topic 4-2 Capability for inter-frequency L1-RSRP measurement
(Online) Issue 4-2-1: Capability for inter-f L1 measurement without gap
· Proposals
· Option 1 (Apple, Huawei, MTK, Ericsson): 
· introduce UE capability for inter-frequency L1 measurement without gap in RAN4 feature list, as it is not covered by RAN1 feature.
· The granularity is per BC
· Option 2 (QC): 
· Reuse interFreq-needForGap in NeedForGapsInfoNR for LTM inter-frequency L1-RSRP measurements.
· Recommended WF
· Recommend agree on
· Introduce UE capability for inter-frequency L1 measurement without gap in RAN4 feature list.
· The granularity is per BC
(Online) Issue 4-2-2: Capability for inter-f L1 measurement with MG
· Proposals
· Proposal 1 (vivo): 
· Two separate FGs should be designed, and UE needs to report at least one of these two FGs if UE can support 45-1a:
· FG for inter-frequency L1 measurement within gaps.
· FG for inter-frequency L1 measurement without gaps
· Proposal 2 (MTK): Make it clear that UE supports inter-frequency with Type 1 measurement gap by default if UE reports supporting 45-1a but not inter-frequency without gap
· Recommended WF
· Need more discussion.

Issue 4-2-3: Prerequisite of Capability for inter-f L1 measurement without gap
· Proposals
· Proposal 1 (vivo): 
· For LTM inter-frequency L1 measurement without gaps FG, the prerequisite FGs include R16 FG inter-frequency L3 measurement without gaps.
· For LTM, inter-frequency L1 measurement within gaps is not a prerequisite FG for inter-frequency L1 measurement without gaps. 
· Recommended WF
· Recommend agree on
· The prerequisite FG of inter-frequency L1 measurement without gap is R16 FG inter-frequency L3 measurement without gap.
· FFS: whether inter-frequency L1 measurement with MG is the prerequisite FG for inter-frequency L1 measurement without gaps
4.2.3 Sub-topic 4-3 Number of cells/resources/frequency layers supported
(Online) Issue 4-3-1: Number of frequency layers to be measured
· Proposals
· Option 1 (Huawei, MTK, Ericsson): Introduce UE capability: 
· The max number of frequency layers configured to measure for intra- and inter-frequency without gap L1-RSRP measurement.
· The max number of frequency layers configured to measure for inter-frequency L1-RSRP measurement with measurement gap. 
· Recommended WF
· Recommend agree on Option 1.

(Online) Issue 4-3-2: Number of candidate cells to be measured
· Proposals
· Option 1 (CATT, MTK, Ericsson, QC): Have separate UE capabilities to indicate the supported maximum number of neighboring cells per frequency layer for L1 measurement for intra-frequency and inter-frequency with MG
· The minimum value reported is 2
· MTK, QC: This capability can be reported at least with FR1/FR2 differentiation.
· Option 2 (Huawei): Introduce capability to indicate
· Number of candidate cells to be measured for intra-frequency L1-RSRP measurement. The candidate value: {1 ,2, …, TBD}.
· Number of candidate cells to be measured for L1-RSRP inter-frequency per frequency layer. The candidate value: {1 ,2, …, TBD}.
· The capabilities of inter-frequency measurement w/o gap can be merged with intra-frequency measurement.
· Option 3 (vivo): 
· For UE NOT supporting RTD>CP FG, define component based on the max number of cells on which L1 measurement is to be performed for all the frequency layer.
· For UE supporting RTD>CP FG, define components based on the max number of cells on which L1 measurement is to be performed per SSB frequency layer.
· For the inter-frequency L1 measurements within gaps, the number of cell/resources to be measured follow the same value as the case for UE supporting RTD>CP.
· For the inter-frequency L1 measurements without gaps, consider both UE supporting RTD>CP and UE not supporting RTD > CP. The UE capability values defined for UE not supporting RTD > CP shall also count the cells/resources in the inter-frequency layer if UE supporting inter-frequency L1 measurement without gaps.
· Recommended WF
· Recommend agree on Option 1.

(Online) Issue 4-3-3: Number of SSBs
· Proposals
· Option 1 (Huawei): Introduce capabilities for
· The max number of SSB resources configured for L1-RSRP for RTD<=CP and RTD>CP across serving cells and candidate cells for intra- and inter-frequency without gap L1-RSRP measurement. Candidate values: {2,4,8,12,16,32,64}.
· The max number of SSB resources configured for L1-RSRP across serving cells and candidate cells for intra- and inter-frequency without gap L1-RSRP measurement when RTD<CP. Candidate values: {2,4,8,12,16,32,64}.
· The max number of SSB resources configured across all the candidate cells for inter-frequency L1-RSRP measurement with MG. Candidate values: {2,4,8,12,16,32,64}.
· The capabilities of inter-frequency measurement w/o gap can be merged with intra-frequency measurement.
· The granularity is per BC
· Option 2 (MTK): Introduce capabilities for
· The max number of SSB resources for L1-RSRP measurement that UE can measure per intra-frequency layer. Candidate values: {6, …, TBD}.
· The max number of SSB resources for L1-RSRP measurement that UE can measure per inter-frequency layer. Candidate values: {4, …, TBD}.
· The granularity is per UE
· Option 3 (Apple): 
· The max number of SSB resources configured for L1-RSRP across all the candidate cells is [1, 2, 4, 8, 16, 24, 32]
· UE capability for number of SSBs to measure is reported per band. It is also counted in existing L1 measurement capability FG 2-24.
· Option 4 (vivo): 
· For FG of UE NOT supporting RTD>CP for each L1 measurement layer, define components on the max number of SSBs within a slot or max number of SSBs configured, same as legacy UE capability design.
· For FG of UE supporting RTD>CP for each L1 measurement layer, define components based on the number of SSB Layers and the number of resources to measure per-layer
· Option 5 (QC): in terms of the max number of SSB resources, do not differentiate ‘type of the report,’ ‘RTD <= CP or > CP,’ and ‘with or without gap.’
· Recommended WF
· Need more discussion.

(Online) Issue 4-3-4: Number of SSBs within a slot
· Proposals
· Option 1 (Huawei): Introduce capability to indicate
· The max number of SSB resources configured to measure L1-RSRP for RTD<=CP and RTD>CP within a slot across serving cells and candidate cells for intra- and inter-frequency without gap L1-RSRP measurement. Candidate values: {1,2,3,4,7,8}.
· The max number of SSB resources configured to measure L1-RSRP within a slot across serving cells and candidate cells for intra- and inter-frequency without gap L1-RSRP measurement for RTD<CP. Candidate values: {1,2,3,4,7,8}.
· The max number of SSB resources configured to measure L1-RSRP within a slot across candidate cells for inter-frequency L1-RSRP measurement with MG. Candidate values: {1,2,3,4,7,8}
· The capabilities of inter-frequency measurement w/o gap can be merged with intra-frequency measurement.
· The granularity is per BC
· Option 2 (Apple):
· The max number of SSB resources configured to measure L1-RSRP within a slot across candidate cells is [1, 2, 4, 8, 16]
· UE capability for number of SSBs to measure is reported per band. It is also counted in existing L1 measurement capability FG 2-24.
· Option 3 (vivo): 
· For FG of UE NOT supporting RTD>CP for each L1 measurement layer, define components on the max number of SSBs within a slot or max number of SSBs configured, same as legacy UE capability design.
· For FG of UE supporting RTD>CP for each L1 measurement layer, define components based on the number of SSB Layers and the number of resources to measure per-layer
· Option 4 (MTK): No need to introduce a capability to indicate “The max number of SSB resources for L1-RSRP measurement that UE can measure within a slot across candidate cells”.
· Recommended WF
· Need more discussion.

4.2.3 Sub-topic 4-4 Capability related to PDCCH-order RACH
Issue 4-4-1: Interruption on DL symbols due to PDCCH-ordered RACH
· Proposals
· Option 1 (CATT, Apple, MTK, QC, Ericsson, vivo, Huawei): 
· Regarding the capability for interruption on DL symbols due to PDCCH-ordered RACH, the reported granularity is Per band pair (between the target band for RACH transmission and band under UE’s current band combo) per band combination. Details of signalling design is up to RAN2.
· Recommended WF
· Recommend agree on Option 1.
(Online) Issue 4-4-2: Granularity of Interruption due to RF retuning for PDCCH- ordered RACH
· Proposals
· Option 1 (CATT, Apple, MTK, QC, Ericsson, vivo, Huawei): 
· Regarding the capability for interruption on DL symbols due to PDCCH-ordered RACH, the reported granularity is Per band pair (between the target band for RACH transmission and band under UE’s current band combo) per band combination. Details of signalling design is up to RAN2.
· Option 2 (QC):
· Introduce a NeedForGapsConfigNR-like framework for the information of 39-4a with 39-4 to save a signaling overhead.
· Send an LS to RAN2.
· Recommended WF
· Recommend agree on Option 1.
[bookmark: _Hlk150982415](Online) Issue 4-4-3: The value of additional time for RF/BB preparation and RF re-tuning: when PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell
	RAN4#109
Issue 1-2-1-3: The value of additional time for RF/BB preparation and RF re-tuning: when PRACH bandwidth is not within any of the configured UL BWPs of any active serving cell
Thursday ad-hoc agreement:
· For the case of PRACH bandwidth not within any of the configured UL BWPs of any active serving cell
· Introduce UE capability to report the time needed for RF/BB preparation and RF retuning, down select from [1ms, 3ms, 5ms, 10ms].


· Proposals
· Option 1 (Ericsson): [3ms, 5ms]
· Option 2 (CMCC, MTK, QC): 1ms, 3ms, 5ms, 10ms
· Recommended WF
· Recommend agree on Option 2.

4.2.1 Sub-topic 4-5 Capability related to cell switch delay
(Online) Issue 4-5-1: Early ASN.1 decoding and validity/compliance check
· Proposals
· Option 1 (Apple, Nokia, Ericsson): TCI state activation or PDCCH order command can trigger early ASN.1 decoding and validity/compliance check on the candidate cell
· Option 1a (Apple): 
· For UE supporting the capability, TLTM-RRC-processing = 0 in cell switch delay requirement, provided UE has received TCI activation or PDCCH order to trigger RACH on target cell more than 10ms ago.
· Option 1b (Nokia): 
· RAN4 to discuss whether a UE supporting the capability for early ASN.1 decoding and validity/compliance check shall perform early ASN.1 decoding and validity/compliance check for all candidate cells or just for the (most probable) target cell(s).
· ASN.1 decoding and validity/compliance check is performed on one of the candidate following conditions:
· NW activates TCI state(s) from only one candidate cell, or
· PDCCH ordered RACH is initiated for a candidate cell
· Option 1c (Ericsson): The number of cells on which UE supports [early ASN.1 decoding and validity/compliance check], is a UE capability indication.
· Option 2 (MTK): Use TCI state activation to trigger early ASN.1 decoding and validity/compliance check on the candidate cell with the following conditions
· NW activates TCI state(s) from only one candidate cell only one candidate cell across all frequency layers
· Not to consider CA.
· Option 3 (QC): Early processing of an RRC configuration of an LTM candidate cell, i.e. TLTM_RRC-processing in TS38.133 is zero, when the following conditions are met:
· # of candidate cells with activated TCI state(s) < 2, or
· Note: the ‘zero’ delay is applicable only when LTM cell switch command is received after the corresponding TCI state is activated by the UE.
· # configured candidate cells < 2
· # of configured service cells < [3]
· Option 4 (Huawei): No additional conditions.
· Recommended WF
· Recommend agree on
· UE reports the number of cells on which UE supports early ASN.1 decoding and validity/compliance check
· TLTM_RRC-processing in TS38.133 is zero, when the following conditions are met:
· # configured candidate cells across all frequency layers <= # of cells UE supports early ASN.1 decoding and validity/compliance check or
· # of candidate cells with activated TCI state(s) <= # of cells UE supports early ASN.1 decoding and validity/compliance check and UE has received TCI activation command on target cell more than THARQ+13ms ago.
· Not to consider CA.
· FFS: whether PDCCH-order RACH can trigger early ASN.1 decoding and validity/compliance check on the candidate cell

(Online) Issue 4-5-2: Faster processing time
· Proposals
· Option 1 (CATT, Apple, MTK): Introduce UE capability for shorter Tprocessing,2/ TLTM-processing.
· Option 1a (CATT): 
· At least 10ms can be considered for candidate reduced values.
·  There is no need to introduce UE capability on ‘TLTM-RRC-processing/Texecution + Tprocessing,2’.
· Option 1b (Apple): 
· RAN4 can consider an additional UE capability with up to 2 candidate values for TLTM-processing:
· For intra-FR: 20ms, [15ms]
· For inter-FR: 40ms, [30ms]
· Option 1c (MTK): 
· The candidate values can be 15ms for intra-FR cell switch.
· Option 1d (Ericsson):
· Potential value is 10ms.
· Option 2 (Huawei, ZTE): TLTM_processing,2 can be reduced when target Pcell/SCell is current SCell/PCell.
· Option 2a (Huawei): TLTM_processing,2 can be 5ms when target Pcell/SCell is current SCell/PCell with UE capability.
· Option 2b (ZTE): RAN4 should consider whether the SCell is for DL-only or both DL/UL when target Pcell is current Scell.
· [bookmark: _Toc159234212]Option 3 (Nokia): TLTM_processing to be reduced for the case when the target cell is a current serving cell.
· Option 4 (ZTE): Introduce UE capability on “TLTM-RRC-processing/Texecution + Tprocessing,2”
· Recommended WF
· Recommend agree on
· Introduce a capability for shorter TLTM-processing. 
· The candidate value is [15ms] for intra-FR cell switch and [30ms] for inter-FR cell switch without any condition
· FFS: [5ms, 10ms] with applicable conditions.
· Not introduce a separate UE capability on “TLTM-RRC-processing + TLTM-processing.”

5. Topic #5: LTM – Performance (AI 8.16.2.1)
5.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2401338
	Huawei, HiSilicon
	Proposal 4: Reuse legacy value SNR=-3dB for LTM intra-frequency L1-RSRP measurement accuracy.

	R4-2400104
	CATT
	Proposal 1: Absolute and relative accuracy for intra-frequency and inter-frequency LTM L1-RSRP measurement are to be specified.
Observation 1: L1-RSRP measurement requirements are related to whether UE is capable of RTD>CP, which is based on different timing assumptions of UE capability at UE.
Observation 2:In core part, if UE is not capable of RTD>CP, RAN4 has agreed that Rel-17 intra-frequency L1-RSRP measurement requirement for a cell with different PCI from serving cell can be reused for LTM neighbor cells when the actual RTD is within CP, and there is no requirement when the actual RTD>CP.
Proposal 2: Regardless of whether UE is capable of RTD>CP, the legacy accuracy requirements for intra-frequency L1-RSRP measurement can be reused.
Proposal 3: For inter-frequency L1-RSRP measurement, the legacy principle can be reused, i.e., the relative accuracy is supposed be the same as absolute accuracy.
Proposal 4: Side condition in intra-frequency and inter-frequency L1-RSRP measurement accuracy requirement is SNR=-3dB.
Proposal 5: The following test cases for L1 intra- and inter-frequency measurements should be specified in RAN4:
· Test cases for intra-frequency L1-RSRP measurement with UE incapable of RTD> CP 
· Test cases for intra-frequency L1-RSRP measurement with UE capable of RTD> CP
· Test cases for inter-frequency L1-RSRP measurement with Type 1 MG
· Test cases for inter-frequency L1-RSRP measurement without gap
Proposal 6: For intra-frequency L1-RSRP measurement with UE capable of RTD> CP, there is no need to test the test cases for RTD<CP.
Proposal 7: For inter-frequency L1-RSRP measurement without gap, considering that the measurement requirements are basically the same as intra-frequency measurement, there is no need to test all the cases like intra-frequency L1-RSRP measurement.
Proposal 8: Test cases for LTM cell switch delay requirements should consider the following aspects:
· PCell or PSCell
· RACH-based or RACH-less
· Frequency range of serving cell and target cell, FR1 or FR2
· Whether the target TCI state indicated in the LTM cell switch command is in the active TCI state list.
Proposal 9: For PCell cell switch,
· It is enough to only test from FR1 to FR1 and from FR1 to FR2 cell switch.
· It is enough to only test from FR1 to FR1 cell switch for RACH-less cell switch.
Proposal 10: For PSCell cell switch, it is enough to only test RACH-based cell switch from FR1 to FR1 for PSCell cell switch.
Proposal 11: The specific test cases for LTM cell switch delay requirements could include the following:
	PCell or PSCell
	RACH-based or RACH-less
	Frequency range of serving cell and target cell
	Whether the target TCI state indicated in the LTM cell switch command is in the active TCI state list
	Test cases list

	PCell
	RACH-based 
	from FR1 to FR1
	with early TCI state activation
	RACH-based cell switch from FR1 to FR1 with early TCI state activation

	
	
	
	without early TCI state activation
	RACH-based cell switch from FR1 to FR1 without early TCI state activation

	
	
	from FR1 to FR2
	with early TCI state activation
	RACH-based cell switch from FR1 to FR2 with early TCI state activation

	
	
	
	without early TCI state activation
	RACH-based cell switch from FR1 to FR2 without early TCI state activation

	
	
	from FR2 to FR2
	/
	/

	
	
	from FR2 to FR1
	/
	/

	
	RACH-less
	from FR1 to FR1
	with early TCI state activation
	RACH-less cell switch from FR1 to FR1 with early TCI state activation

	
	
	
	without early TCI state activation
	RACH-less cell switch from FR1 to FR1 without early TCI state activation

	
	
	from FR1 to FR2
	/
	/

	
	
	from FR2 to FR2
	/
	/

	
	
	from FR2 to FR1
	/
	/

	PSCell
	RACH-based
	from FR1 to FR1
	with early TCI state activation
	RACH-based cell switch from FR1 to FR1 with early TCI state activation

	
	
	from FR1 to FR2
	/
	/

	
	
	from FR2 to FR2
	/
	/

	
	
	from FR2 to FR1
	/
	/

	
	RACH-less
	from FR1 to FR1
	/
	/

	
	
	from FR1 to FR2
	/
	/

	
	
	from FR2 to FR2
	/
	/

	
	
	from FR2 to FR1
	/
	/




	R4-2400396
	Apple
	Proposal 1: accuracy requirements for both intra-frequency and inter-frequency L1 measurement on neighbor cell need to be defined.
Proposal 2: Side condition in intra-frequency and inter-frequency L1-RSRP measurement accuracy requirements is SNR = -3dB.
Proposal 3: Reuse legacy SSB based L1-RSRP absolute and relative accuracy requirements for intra-frequency L1-RSRP measurement.
Proposal 4: for inter-frequency L1-RSRP measurement accuracy, absolute and relative accuracy are the same, which equal to intra-frequency absolute accuracy.
Proposal 5: test case list for LTM:
	Core requirements defined
	Detail 
	Note

	PCell Cell switch requirements
	A.6.3.x.1
· RACH based Cell switch from FR1 to FR1
· Intra-frequency cell switch
	There are totally 4 dimensions, i.e.,
· RACH based or RACH-less
· FR1 or FR2
· PCell or PSCell
· Intra-f or inter-f
There can be 16 combinations, which are too many.
Considering that the delay requirements of RACH-less cell switch is part of that of RACH based cell switch, it is enough to test RACH-less cell switch for intra-frequency cell switch only.
Considering that PSCell cell switch delay is the same as PCell cell switch delay. The difference lies in interruption requirements, we think it is enough to only test RACH-based PSCell cell switch for intra-frequency.

	
	A.6.3.x.2
· RACH based Cell switch from FR1 to FR1
· Inter-frequency cell switch
	

	
	A.6.3.x.3
· RACH-less Cell switch from FR1 to FR1
· Intra-frequency cell switch
	

	
	A.7.3.x.1
· RACH based Cell switch from FR2 to FR2
· Intra-frequency cell switch
	

	
	A.7.3.x.2
· RACH based Cell switch from FR2 to FR2
· Inter-frequency cell switch
	

	
	A.7.3.x.3
· RACH-less Cell switch from FR2 to FR2
· Intra-frequency cell switch
	

	PSCell cell switch
	A.6.3.y.1
· RACH based Cell switch from FR1 to FR1
Intra-frequency cell switch
	

	
	A.7.3.y.1
· RACH based Cell switch from FR2 to FR2
· Intra-frequency cell switch
	

	UL transmit timing requirements
	No need to have independent test case as can be tested in TCs for cell switch requirements
	

	PDCCH-order RACH on neighbor cell
	A.6.5.x.1
· intra-frequency target cell in FR1
· RACH BW is within active BWP 
	

	
	A.6.5.x.2
· inter-frequency target cell in FR1
· RACH BW is outside any configured BWP
	

	
	A.7.5.x.1
· intra-frequency target cell in FR2
· RACH BW is within active BWP
	

	
	A.7.5.x.2
· inter-frequency target cell in FR2
· RACH BW is outside any configured BWP
	

	Intra-f L1-RSRP measurement for LTM

	A.6.6.x.1
· Intra-f L1-RSRP measurement in FR1
· RTD<CP
· UE does not support RTD>CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells
	UE capable of RTD>CP does not need to test the test cases for RTD<CP. A.7.6.x.3 and A.7.6.x.4 may be not needed. It depends on the conclusion on UE behavior if not claiming to support RTD>CP.

	
	A.6.6.x.2
· Intra-f L1-RSRP measurement in FR1
· RTD>CP 
· UE supports RTD>CP
· TBD: otherwise
· Single frequency layer
· 1 serving cell, 2 neighbor cells
	

	
	A.7.6.x.1
· Intra-f L1-RSRP measurement in FR2
· RTD<CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells, none of neighbor cells’ TCI state activated
	

	
	A.7.6.x.2
· Intra-f L1-RSRP measurement in FR2
· RTD<CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells, one of neighbor cells’ TCI state activated
	

	
	[A.7.6.x.3
· Intra-f L1-RSRP measurement in FR2
· RTD>CP and UE supports RTD>CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells, none of neighbor cells’ TCI state activated]
	

	
	[A.7.6.x.4
· Intra-f L1-RSRP measurement in FR2
· RTD>CP and UE supports RTD>CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells, one of neighbor cells’ TCI state activated]
	

	Inter-f L1-RSRP measurement with Type 1 MG
	A.6.6.y.1
· Inter-f L1-RSRP measurement with Type 1 MG in FR1
· RTD<CP
· With known SBI
· 2 neighbor cells
	

	
	A.7.6.y.1
· Inter-f L1-RSRP measurement with Type 1 MG in FR2
· RTD<CP
· With known SBI
· 2 neighbor cells
	

	Inter-f L1-RSRP measurement without gap for LTM

	A.6.6.z.1
· Inter-f L1-RSRP measurement without gap in FR1
· RTD<CP
· Single frequency layer
· 2 neighbor cells
	As UE behavior is basically the same as L1-RSRP measurement on intra-frequency neighbor cell(s), there is no need to test all the cases. 

	
	A.7.6.z.1
· Inter-f L1-RSRP measurement without gap in FR2
· RTD<CP
· Single frequency layer
· 2 neighbor cells, none of neighbor cells’ TCI state activated
	




	R4-2401032
	CMCC
	Proposal 1: For LTM, it is proposed to define absolute accuracy and relative accuracy for  intra-frequency and inter-frequency  L1-RSRP measurement.
Proposal 2: for intra-frequency L1-RSRP measurement, the legacy L1-RSRP accuracy requirements specified in clauses 10.1.19 for FR1 and 10.1.20 for FR2, respectively can be used as baseline for UE capable of RTD>CP.
Proposal 3: for LTM, it is proposed to define following test cases:
· Test case for cell switch delay
· Test cases for L1-RSRP measurement
· intra-frequency measurement
· inter-frequency measurement
· inter-frequency L1-RSRP measurement with MG
· inter-frequency L1-RSRP measurement without MG

	R4-2401345
	Huawei, HiSilicon
	Proposal 1: Absolute and relative accuracy for intra-frequency and inter-frequency LTM L1-RSRP measurement are to be specified.
Proposal 2: For FR1 and FR2, intra-frequency L1-RSRP absolute and relative accuracy requirements can reuse R17 SSB based L1-RSRP absolute and relative accuracy requirements respectively.
Proposal 3: For FR1 and FR2, inter-frequency L1-RSRP absolute and relative accuracy requirements can reuse R17 SSB based L1-RSRP absolute accuracy requirements.
Proposal 4:  To verify L1-RSRP measurement in LTM, the following tests are to be defined:
· Test cases for intra-frequency L1-RSRP measurement with UE supporting within CP in FR1
· Test cases for intra-frequency L1-RSRP measurement with UE supporting larger than CP in FR1
· Test cases for intra-frequency L1-RSRP measurement with UE supporting within CP in FR2
· Test cases for intra-frequency L1-RSRP measurement with UE supporting larger than CP in FR2
where only consider the typical case where neighbour cell’s TCIs are kept tracking in the active TCI state list
· Test case for inter-frequency L1-RSRP measurement with gap
· Test case for inter-frequency L1-RSRP measurement without gap

	R4-2401441
	Nokia, Nokia Shanghai Bell
	Proposal 1: The following test cases to be considered for LTM cell switch delay based on core part agreements until RAN4#109 meeting:
	LTM cell switch delay

	PCell switch
	RACH-based
	Target TCI state active
	FR1 to FR1
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	
	
	FR2 to FR2
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	
	
	FR1 to FR2
	Inter-frequency

	
	
	
	FR2 to FR1
	Inter-frequency

	
	
	Target TCI state not active
	FR1 to FR1
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	
	
	FR2 to FR2
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	
	
	FR1 to FR2
	Inter-frequency

	
	
	
	FR2 to FR1
	Inter-frequency

	
	RACH-less
	Target TCI state active
	FR1 to FR1
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	
	
	FR2 to FR2
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	
	
	FR1 to FR2
	Inter-frequency

	
	
	
	FR2 to FR1
	Inter-frequency

	
	
	Target TCI state not active
	FR1 to FR1
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	
	
	FR2 to FR2
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	
	
	FR1 to FR2
	Inter-frequency

	
	
	
	FR2 to FR1
	Inter-frequency

	PSCell switch
	RACH-based
	Target TCI state active
	FR1 to FR1
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	
	
	FR2 to FR2
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	
	Target TCI state not active
	FR1 to FR1
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	
	
	FR2 to FR2
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	RACH-less
	Target TCI state active
	FR1 to FR1
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	
	
	FR2 to FR2
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	
	Target TCI state not active
	FR1 to FR1
	Intra-frequency

	
	
	
	
	Inter-frequency

	
	
	
	FR2 to FR2
	Intra-frequency

	
	
	
	
	Inter-frequency



Observation 1: Because early TCI state activation and early TA acquisition are separate UE capabilities and the network may configure LTM according to, none, some, or both of them to the UE, the capabilities need to be tested separately.
Proposal 2: Define separate test cases for PDCCH ordered RACH, where it is tested that the UE completes the RACH procedure on a candidate cell according to the applicable interruption requirements.
Proposal 3: In RACH-less cell switch delay test cases, TA to be used in the cell switch is directly included in the cell switch command.
Proposal 4: For LTM cell switch delay test cases with early TCI state activation, the test case to consist of TCI activation command and cell switch command. The time gap between TCI activation and cell switch shall be sufficient for the UE to complete TCI state activation before cell switch. After the cell switch command, the UE shall be able to complete the RACH-based or RACH-less cell switch with Tfirst-RS = 0 and TRS-proc = 0.
Proposal 5: RAN4 to define LTM L1-RSRP measurement test cases for:
	L1-RSRP measurements for LTM candidate cells

	Intra-frequency L1-RSRP measurement
	No MG
	FR1
	RTD>CP capability

	
	
	
	No RTD>CP capability

	
	
	FR2
	RTD>CP capability

	
	
	
	No RTD>CP capability

	Inter-frequency L1-RSRP measurement
	No MG
	FR1
	RTD>CP capability

	
	
	
	No RTD>CP capability

	
	
	FR2
	RTD>CP capability

	
	
	
	No RTD>CP capability

	
	Type 1 MG
	FR1
	RTD>CP capability

	
	
	
	No RTD>CP capability

	
	
	FR2
	RTD>CP capability

	
	
	
	No RTD>CP capability



Proposal 6: RAN4 to consider defining at least one test case to verify the scheduling restrictions for UE supporting and not supporting RTD>CP capability.
Proposal 7: Reuse accuracy requirements in 10.1.19 and 10.1.20 for LTM L1-RSRP measurements.


	R4-2401914
	MediaTek Inc.
	Proposal 1: Side condition in intra-frequency L1-RSRP measurement accuracy requirements is SNR=-3dB. Reuse legacy SSB based L1-RSRP absolute and relative accuracy requirements for intra-frequency L1-RSRP measurement:
	Side condition: SNR=-3dB
	Absolute accuracy
	Relative accuracy

	FR1
	±5.0
	±3

	FR2
	±6.5
	±6.5


Observation 1: If side condition in L1-RSRP measurement accuracy requirements is SNR=-6dB, 2dB relaxation is needed compared to legacy SSB based L1-RSRP accuracy requirements.
Proposal 2: Side condition in inter-frequency L1-RSRP measurement accuracy requirements is SNR=-3dB.
Proposal 3: Legacy SSB based L1-RSRP absolute accuracy requirements are applicable to inter-frequency L1-RSRP measurement.
Proposal 4: Relative accuracy of SSB based L1-RSRP in inter-frequency case is ±5.0 in FR1 and ±6.5 in FR2.
Proposal 5: Define test cases for accuracy requirements of SSB based L1-RSRP in inter-frequency case. One for FR1 and one for FR2.
Proposal 6: Specify the test cases for
· PCell switch delay
· PScell switch delay
· intra-frequency L1-RSRP measurement
· inter-frequency L1-RSRP measurement with Type 1 MG
· inter-frequency L1-RSRP measurement without gap
Details are shown in the following Table:
	Core requirements defined
	Detail 

	PCell Cell switch requirements
	A.6.3.x.1
· RACH based Cell switch from FR1 to FR1
· Intra-frequency cell switch

	
	A.6.3.x.2
· RACH-less Cell switch from FR1 to FR1
· Intra-frequency cell switch

	
	A.6.3.x.3
· RACH based Cell switch from FR1 to FR1
· Inter-frequency cell switch

	
	A.7.3.x.1
· RACH based Cell switch from FR2 to FR2
· Intra-frequency cell switch

	
	A.7.3.x.2
· RACH-less Cell switch from FR2 to FR2
· Intra-frequency cell switch

	
	A.7.3.x.3
· RACH based Cell switch from FR2 to FR2
· Inter-frequency cell switch

	PSCell cell switch
	A.6.3.y.1
· RACH based Cell switch from FR1 to FR1
· Intra-frequency cell switch

	
	A.7.3.y.1
· RACH based Cell switch from FR2 to FR2
· Intra-frequency cell switch

	UL transmit timing requirements
	No need to have independent test case as can be tested in TCs for cell switch requirements

	PDCCH-order RACH on neighbor cell
	A.6.5.x.1
· intra-frequency target cell in FR1
· RACH BW is within active BWP 

	
	A.6.5.x.2
· inter-frequency target cell in FR1
· RACH BW is outside any configured BWP

	
	A.7.5.x.1
· intra-frequency target cell in FR2
· RACH BW is within active BWP

	
	A.7.5.x.2
· inter-frequency target cell in FR2
· RACH BW is outside any configured BWP

	Intra-f L1-RSRP measurement for LTM

	A.6.6.x.1
· Intra-f L1-RSRP measurement in FR1
· RTD>CP for UE capable of RTD>CP and RTD<CP for UE incapable of RTD>CP 
· Single frequency layer
· 1 serving cell, 2 neighbor cells

	
	A.7.6.x.1
· Intra-f L1-RSRP measurement in FR2
· RTD>CP for UE capable of RTD>CP and RTD<CP for UE incapable of RTD>CP 
· Single frequency layer
· 1 serving cell, 2 neighbor cells, none of neighbor cells’ TCI state activated

	
	A.7.6.x.2
· Intra-f L1-RSRP measurement in FR2
· RTD>CP for UE capable of RTD>CP and RTD<CP for UE incapable of RTD>CP 
· Single frequency layer
· 1 serving cell, 2 neighbor cells, one of neighbor cells’ TCI state activated

	Inter-f L1-RSRP measurement with MG
	A.6.6.y.1
· Inter-f L1-RSRP measurement with MG in FR1
· RTD>CP for UE capable of RTD>CP and RTD<CP for UE incapable of RTD>CP
· 2 neighbor cells

	
	A.7.6.y.1
· Inter-f L1-RSRP measurement with MG in FR2
· RTD>CP for UE capable of RTD>CP and RTD<CP for UE incapable of RTD>CP 
· 2 neighbor cells

	Inter-f L1-RSRP measurement without gap for LTM

	A.6.6.z.1
· Inter-f L1-RSRP measurement without gap in FR1
· RTD<CP
· Single frequency layer
· 2 neighbor cells

	
	A.7.6.z.1
· Inter-f L1-RSRP measurement without gap in FR2
· RTD>CP for UE capable of RTD>CP and RTD<CP for UE incapable of RTD>CP
· Single frequency layer
· 2 neighbor cells, none of neighbor cells’ TCI state activated


Proposal 7: No need to have independent test case for UL transmit timing requirements, as it can be tested in the test cases for RACH-less cell switch delay.
Proposal 8: The general test procedure of test cases on cell switch delay can be
· Test preparation
· Configuration of Candidate cell, L3 measurement and L1 measurement are configured
· UE has performed L3 measurement and L1 measurement on the target cell.
· TE has received valid L1 measurement report on the target cell
· T1
· T1 starts from a valid L1 report on target cell. TE then activates TCI state of target cell if UE supports pre TCI state activation on candidate cell(s).  
· If UE does not support pre TCI state activation on candidate cell(s), TE does not activate TCI state.
· T2 starts from the time that UE receives cell switch command. T2 equals to cell switch delay. 
· The time gap between cell switch command and TCI sate activation command is longer than the time duration to be discussed in core part.
· Check cell switch delay and interruption.
Proposal 9: For L1-RSRP measurement, define test cases in non-DRX mode only.
Proposal 10: The general test procedure of test cases on L1-RSRP measurement can be
· Test preparation
· Configuration of Candidate cell, L3 measurement and L1 measurement are configured
· UE has identified the neighboring cells and acquired SSB index before the test 
· T1
· In T1, RSRP of neighboring cells is RSRP1.
· T2 
· In T2, RSRP of neighboring cells is RSRP2. The difference between RSRP1 and RSRP2 should be larger enough to guarantee the reported results can be different in T1 and T2.
· Check the time that UE reports a different RSRP in T2.
Proposal 11: The general test procedure of test cases on PDCCH-order RACH can be
· Test preparation
· Configuration for Candidate cell, L3 measurement and L1 measurement, early UL sync are configured
· Before the test, TE has received valid L1 measurement report on the target cellT1
· T1
· T1 starts from network activating TCI state of target cell.
· T2 starts from UE receiving the PDCCH order. The duration of T2 covers PDCCH-order RACH delay, RACH transmission and the time needed to retuning back to serving cell.
· The time gap between PDCCH-order and TCI sate activation command is longer than the time duration to be discussed in core part.
· Check PDCCH-order RACH delay and interruption
· Check the delay and interruption that UE retunes back to serving cell


	R4-2401937
	vivo
	Proposal 1  For UE not supporting RTD>CP, all reported L1 measurements results shall follow legacy L1 measurement accuracy requirements, provided:
· UE shall sense the actual RTD between DL timing reference and any cell/SSB to be measured based on L3 measurements. 
· If the actual RTD between the DL timing reference cell and a cell to measure is larger than CP, UE shall skip the L1 measurement on this cell.
· UE shall only report the L1 measurement results of the cells that the actual RTD to Rx timing reference is less than CP.
Proposal 2  Side conditions in intra-frequency and inter-frequency L1-RSRP measurement accuracy requirements is Es/Iot =-3dB, while the Iot shall count all the contributor in the measurement bandwidth, including power level from SSB of other cells.
Proposal 3  Test cases for UE-based TA shall be introduced if RAN4 agrees to specify RRM requirements for UE-based TA.
Proposal 4  The neighbour cell TCI shall also be activated in FR1 intra-f L1-RSRP test cases for RTD < CP.

	R4-2401981
	ZTE Corporation
	Proposal 1: Prefer to define both absolute and relative accuracy requirements for intra-frequency and inter-frequency LTM L1-RSRP measurement.
Proposal 2: the following test cases can be specified:
· Test cases for intra-frequency L1-RSRP measurement
· Test cases for inter-frequency L1-RSRP measurement without gap
· Test cases for inter-frequency L1-RSRP measurement with Type 1 gap
· Test cases for cell switching delay, including PCell and PSCell
Other tests are not precluded based on further conclusion of core requirements.

	R4-2402833
	Ericsson
	
Proposal 1:  When UE is not capable of RTD > CP, if UE uses single timing for measuring neighbour cells, measurement accuracy should be studied through simulations.
Proposal 2:	When different timing is assumed for measuring neighbour cells, measurement accuracy is same as legacy. 

Proposal 3:	Intra and Inter-frequency measurement accuracy can be assumed same. 

Proposal 4:	PDCCH order based RACH to neigour cell to be tested in following scenarios for delay and interruption
1. Source cell is in FR1 and neighbour is in FR1
2. Source cell is in FR1 and neighbour is in FR2
3. Source cell is in FR2 and neighbour is in FR1
4. Source cell is in FR2 and neighbour is in FR2

Proposal 5:	RAN4 to deifne Test to verify prioritization of cells measurement after TCI state is activated

Proposal 6:	Cell switch to neigour cell to be tested in following scenarios
1. Source cell is in FR1 and neighbour is in FR1
2. Source cell is in FR1 and neighbour is in FR2
3. Source cell is in FR2 and neighbour is in FR1
4. Source cell is in FR2 and neighbour is in FR2

Proposal 7:	Interruption requirements to be tested in following scenarios
1. RACH less Cell switch
2. RACH based cell switch
3. Cell switch when TCI states are pre-actviated
4. Cell switch when target cell is one of the serving cell


5.2 Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
5.2.1 Sub-topic 5-1 L1-RSRP measurement accuracy
Issue 5-1-1: intra-frequency L1-RSRP measurement accuracy requirements
If to change side condition from SNR=-3dB to -6dB, more relaxation on the accuracy requirements is necessary.
· Proposals
· Option 1 (CATT, Apple, CMCC, Huawei, Nokia, ZTE): Specify both absolute and relative accuracy for intra-frequency LTM L1-RSRP measurement
· Option 1a (CATT, Apple, Huawei, Nokia, MTK)
· Reuse legacy side condition SNR= -3dB
· Reuse legacy absolute and relative accuracy requirements for intra-frequency LTM L1-RSRP measurement
· Option 2 (Ericsson): 
· side condition: SNR = -6dB
· When UE is not capable of RTD > CP, if UE uses single timing for measuring neighbour cells, measurement accuracy should be studied through simulations.
· When different timing is assumed for measuring neighbour cells, measurement accuracy is same as legacy.
· Option 3 (MTK): If side condition in L1-RSRP measurement accuracy requirements is SNR=-6dB, 2dB relaxation is needed compared to legacy SSB based L1-RSRP accuracy requirements.
· Recommended WF
· [bookmark: _Hlk150988032]Recommend agree on Option 1a.
Issue 5-1-2: Inter-frequency L1-RSRP measurement accuracy requirements
· Proposals
· Option 1 (CATT, Apple, Huawei, MTK, ZTE): Specify both absolute and relative accuracy for inter-frequency LTM L1-RSRP measurement
· Option 1a (CATT, Apple, Huawei, MTK): 
· Side condition: SNR= -3dB
· For inter-frequency L1-RSRP measurement accuracy, absolute and relative accuracy are the same, which equal to intra-frequency absolute accuracy
· Option 2 (Ericsson): Intra and Inter-frequency measurement accuracy can be assumed same.
· Recommended WF
· Recommend agree on Option 1a.

Issue 5-1-3: Test cases for inter-frequency L1-RSRP measurement accuracy
· Proposals
· Proposal 1 (MTK): Define test cases for accuracy requirements of SSB based L1-RSRP in inter-frequency case. One for FR1 and one for FR2.
· Recommended WF
· Recommend agree on proposal 1.

5.2.2 Sub-topic 5-2 Test cases for cell switch delay
(Online) Issue 5-2-1: Test coverage on cell switch delay
· Proposals
· Option 1 (CATT): 
· Test cases for LTM cell switch delay requirements should consider the following aspects:
· PCell or PSCell
· RACH-based or RACH-less
· Frequency range of serving cell and target cell, FR1 or FR2
· Whether the target TCI state indicated in the LTM cell switch command is in the active TCI state list.
· For PCell cell switch,
· It is enough to only test from FR1 to FR1 and from FR1 to FR2 cell switch.
· It is enough to only test from FR1 to FR1 cell switch for RACH-less cell switch.
· For PSCell cell switch, it is enough to only test RACH-based cell switch from FR1 to FR1 for PSCell cell switch.
	PCell or PSCell
	RACH-based or RACH-less
	Frequency range of serving cell and target cell
	Whether the target TCI state indicated in the LTM cell switch command is in the active TCI state list
	Test cases list

	PCell
	RACH-based 
	from FR1 to FR1
	with early TCI state activation
	RACH-based cell switch from FR1 to FR1 with early TCI state activation

	
	
	
	without early TCI state activation
	RACH-based cell switch from FR1 to FR1 without early TCI state activation

	
	
	from FR1 to FR2
	with early TCI state activation
	RACH-based cell switch from FR1 to FR2 with early TCI state activation

	
	
	
	without early TCI state activation
	RACH-based cell switch from FR1 to FR2 without early TCI state activation

	
	RACH-less
	from FR1 to FR1
	with early TCI state activation
	RACH-less cell switch from FR1 to FR1 with early TCI state activation

	
	
	
	without early TCI state activation
	RACH-less cell switch from FR1 to FR1 without early TCI state activation

	PSCell
	RACH-based
	from FR1 to FR1
	with early TCI state activation
	RACH-based cell switch from FR1 to FR1 with early TCI state activation



· Option 2 (CMCC): Specify test case for cell switch delay
· Option 3 (Nokia): Define a full test case list with all the existing scenarios
· PCell or PSCell
· RACH-based or RACH-less
· Frequency range of serving cell and target cell, FR1 or FR2, and inter-FR
· Intra-f or inter-f
· Whether target TCI state in cell switch command is active at the time UE receives the cell switch command
· Option 4 (ZTE): Test cases for cell switching delay, including PCell and PSCell
· Option 5 (Apple, MTK): 
	Core requirements defined
	Detail 

	PCell Cell switch requirements
	A.6.3.x.1
· RACH based Cell switch from FR1 to FR1
· Intra-frequency cell switch

	
	A.6.3.x.2
· RACH-less Cell switch from FR1 to FR1
· Intra-frequency cell switch

	
	A.6.3.x.3
· RACH based Cell switch from FR1 to FR1
· Inter-frequency cell switch

	
	A.7.3.x.1
· RACH based Cell switch from FR2 to FR2
· Intra-frequency cell switch

	
	A.7.3.x.2
· RACH-less Cell switch from FR2 to FR2
· Intra-frequency cell switch

	
	A.7.3.x.3
· RACH based Cell switch from FR2 to FR2
· Inter-frequency cell switch

	PSCell cell switch
	A.6.3.y.1
· RACH based Cell switch from FR1 to FR1
· Intra-frequency cell switch

	
	A.7.3.y.1
· RACH based Cell switch from FR2 to FR2
· Intra-frequency cell switch


· MTK: 
· TE then activates TCI state of target cell if UE supports pre TCI state activation on candidate cell(s).  
· If UE does not support pre TCI state activation on candidate cell(s), TE does not activate TCI state.
· Option 6 (Ericsson): 
· Cell switch to neighbour cell to be tested in following scenarios
· Source cell is in FR1 and neighbour is in FR1
· Source cell is in FR1 and neighbour is in FR2
· Source cell is in FR2 and neighbour is in FR1
· Source cell is in FR2 and neighbour is in FR2
· Interruption requirements to be tested in following scenarios
· RACH less Cell switch
· RACH based cell switch
· Cell switch when TCI states are pre-actviated
· Cell switch when target cell is one of the serving cell
· Recommended WF
Considering the following factors: the majority view, the coverage, the total number of test cases, supporting pre TCI state activation is an optional capability, cross FR cell switch has testability issue. Moderator has the following recommendation.
· Recommend agree on the following test case at first
	Core requirements defined
	Detail 

	PCell Cell switch requirements
	A.6.3.x.1
· RACH based Cell switch from FR1 to FR1
· Intra-frequency cell switch

	
	A.6.3.x.2
· RACH-less Cell switch from FR1 to FR1
· Intra-frequency cell switch

	
	A.6.3.x.3
· RACH based Cell switch from FR1 to FR1
· Inter-frequency cell switch

	
	A.7.3.x.1
· RACH based Cell switch from FR2 to FR2
· Intra-frequency cell switch

	
	A.7.3.x.2
· RACH-less Cell switch from FR2 to FR2
· Intra-frequency cell switch

	
	A.7.3.x.3
· RACH based Cell switch from FR2 to FR2
· Inter-frequency cell switch

	PSCell cell switch
	A.6.3.y.1
· RACH based Cell switch from FR1 to FR1
· Intra-frequency cell switch

	
	A.7.3.y.1
· RACH based Cell switch from FR2 to FR2
· Intra-frequency cell switch



· Further discuss whether to use the same test case to cover TCI state activated and not activated before cell switch command, as supporting pre TCI state activation is an optional UE capability
· TE then activates TCI state of target cell if UE supports pre TCI state activation on candidate cell(s).  
· If UE does not support pre TCI state activation on candidate cell(s), TE does not activate TCI state.
· Further discuss whether to cover inter-FR cell switch
· FFS other scenarios

Issue 5-2-2: Procedures and configurations of test cases on cell switch delay
· Proposals
· Proposal 1 (Nokia): 
· In RACH-less cell switch delay test cases, TA to be used in the cell switch is directly included in the cell switch command.
· For LTM cell switch delay test cases with early TCI state activation, the test case to consist of TCI activation command and cell switch command. The time gap between TCI activation and cell switch shall be sufficient for the UE to complete TCI state activation before cell switch. After the cell switch command, the UE shall be able to complete the RACH-based or RACH-less cell switch with Tfirst-RS = 0 and TRS-proc = 0.
· Proposal 2 (MTK): The general test procedure of test cases on cell switch delay can be
· Test preparation
· Configuration of Candidate cell, L3 measurement and L1 measurement are configured
· UE has performed L3 measurement and L1 measurement on the target cell.
· TE has received valid L1 measurement report on the target cell
· T1
· T1 starts from a valid L1 report on target cell. TE then activates TCI state of target cell if UE supports pre TCI state activation on candidate cell(s).  
· If UE does not support pre TCI state activation on candidate cell(s), TE does not activate TCI state.
· T2 starts from the time that UE receives cell switch command. T2 equals to cell switch delay. 
· The time gap between cell switch command and TCI sate activation command is longer than the time duration to be discussed in core part.
· Check cell switch delay and interruption.
· Recommended WF
· Recommend agree on
· In RACH-less cell switch delay test cases, TA to be used in the cell switch is directly included in the cell switch command.
· For LTM cell switch delay test cases with early TCI state activation, the test case to consist of TCI activation command and cell switch command. The time gap between TCI activation and cell switch shall be sufficient for the UE to complete TCI state activation before cell switch. After the cell switch command, the UE shall be able to complete the RACH-based or RACH-less cell switch with Tfirst-RS = 0 and TRS-proc = 0.
· Use the following procedure as a reference in test cases for cell switch delay
· Test preparation
· Configuration of Candidate cell, L3 measurement and L1 measurement are configured
· UE has performed L3 measurement and L1 measurement on the target cell.
· TE has received valid L1 measurement report on the target cell
· T1
· T1 starts from a valid L1 report on target cell. TE then activates TCI state of target cell if UE supports pre TCI state activation on candidate cell(s).  
· If UE does not support pre TCI state activation on candidate cell(s), TE does not activate TCI state.
· T2 starts from the time that UE receives cell switch command. T2 equals to cell switch delay. 
· The time gap between cell switch command and TCI sate activation command is longer than the time duration to be discussed in core part.
· Check cell switch delay and interruption.

5.2.3 Sub-topic 5-3 Test cases for PDCCH-order RACH
(Online) Issue 5-3-1: Test coverage on PDCCH-order RACH
· Proposals
· Option 1 (Nokia, Apple, MTK, Ericsson): Define separate test cases for PDCCH ordered RACH
· Option 1a (Apple, MTK):  Define the following test cases for PDCCH ordered RACH
	PDCCH-order RACH on neighbor cell
	A.6.5.x.1
· intra-frequency target cell in FR1
· RACH BW is within active BWP 

	
	A.6.5.x.2
· inter-frequency target cell in FR1
· RACH BW is outside any configured BWP

	
	A.7.5.x.1
· intra-frequency target cell in FR2
· RACH BW is within active BWP

	
	A.7.5.x.2
· inter-frequency target cell in FR2
· RACH BW is outside any configured BWP



· Option 1b (Ericsson): PDCCH order based RACH to neighbour cell to be tested in following scenarios for delay and interruption
· Source cell is in FR1 and neighbour is in FR1
· Source cell is in FR1 and neighbour is in FR2
· Source cell is in FR2 and neighbour is in FR1
· Source cell is in FR2 and neighbour is in FR2

· Recommended WF
· Recommend agree to define the following cases for PDCCH ordered RACH
	PDCCH-order RACH on neighbor cell
	A.6.5.x.1
· intra-frequency target cell in FR1
· RACH BW is within active BWP 

	
	A.6.5.x.2
· inter-frequency target cell in FR1
· RACH BW is outside any configured BWP

	
	A.7.5.x.1
· intra-frequency target cell in FR2
· RACH BW is within active BWP

	
	A.7.5.x.2
· inter-frequency target cell in FR2
· RACH BW is outside any configured BWP



· Further discuss whether to define different test cases when serving cell is in the same or different FR of target cell.

Issue 5-3-2: Procedures and configurations of test cases on PDCCH-order RACH
· Proposals
· Proposal 1 (MTK): The general test procedure of test cases on PDCCH-order RACH can be
· Test preparation
· Configuration for Candidate cell, L3 measurement and L1 measurement, early UL sync are configured
· Before the test, TE has received valid L1 measurement report on the target cellT1
· T1
· T1 starts from network activating TCI state of target cell.
· T2 starts from UE receiving the PDCCH order. The duration of T2 covers PDCCH-order RACH delay, RACH transmission and the time needed to retuning back to serving cell.
· The time gap between PDCCH-order and TCI sate activation command is longer than the time duration to be discussed in core part.
· Check PDCCH-order RACH delay and interruption
· Check the delay and interruption that UE retunes back to serving cell
· Recommended WF
· Recommend agree on
· Use the following procedure as a reference in test cases for PDCCH-order RACH
· Test preparation
· Configuration for Candidate cell, L3 measurement and L1 measurement, early UL sync are configured
· Before the test, TE has received valid L1 measurement report on the target cellT1
· T1
· T1 starts from network activating TCI state of target cell.
· T2 starts from UE receiving the PDCCH order. The duration of T2 covers PDCCH-order RACH delay, RACH transmission and the time needed to retuning back to serving cell.
· The time gap between PDCCH-order and TCI sate activation command is longer than the time duration to be discussed in core part.
· Check PDCCH-order RACH delay and interruption
· Check the delay and interruption that UE retunes back to serving cell

5.2.4 Sub-topic 5-4 Test cases for LTM L1-RSRP measurement
(Online) Issue 5-4-1: Test coverage on LTM L1-RSRP measurement
· Proposals
· Option 1 (CATT): 
· The following test cases for L1 intra- and inter-frequency measurements should be specified in RAN4
· Test cases for intra-frequency L1-RSRP measurement with UE incapable of RTD> CP 
· Test cases for intra-frequency L1-RSRP measurement with UE capable of RTD> CP
· Test cases for inter-frequency L1-RSRP measurement with Type 1 MG
· Test cases for inter-frequency L1-RSRP measurement without gap
· For intra-frequency L1-RSRP measurement with UE capable of RTD> CP, there is no need to test the test cases for RTD<CP.
· For inter-frequency L1-RSRP measurement without gap, considering that the measurement requirements are basically the same as intra-frequency measurement, there is no need to test all the cases like intra-frequency L1-RSRP measurement.
· Option 2 (Apple): Specify the following test cases
	Core requirements defined
	Detail 

	Intra-f L1-RSRP measurement for LTM

	A.6.6.x.1
· Intra-f L1-RSRP measurement in FR1
· RTD<CP
· UE does not support RTD>CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells

	
	A.6.6.x.2
· Intra-f L1-RSRP measurement in FR1
· RTD>CP 
· UE supports RTD>CP
· TBD: otherwise
· Single frequency layer
· 1 serving cell, 2 neighbor cells

	
	A.7.6.x.1
· Intra-f L1-RSRP measurement in FR2
· RTD<CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells, none of neighbor cells’ TCI state activated

	
	A.7.6.x.2
· Intra-f L1-RSRP measurement in FR2
· RTD<CP
· Single frequency layer
· 1 serving cell, 2 neighbor cells, one of neighbor cells’ TCI state activated

	Inter-f L1-RSRP measurement with Type 1 MG
	A.6.6.y.1
· Inter-f L1-RSRP measurement with Type 1 MG in FR1
· RTD<CP
· With known SBI
· 2 neighbor cells

	
	A.7.6.y.1
· Inter-f L1-RSRP measurement with Type 1 MG in FR2
· RTD<CP
· With known SBI
· 2 neighbor cells

	Inter-f L1-RSRP measurement without gap for LTM

	A.6.6.z.1
· Inter-f L1-RSRP measurement without gap in FR1
· RTD<CP
· Single frequency layer
· 2 neighbor cells

	
	A.7.6.z.1
· Inter-f L1-RSRP measurement without gap in FR2
· RTD<CP
· Single frequency layer
· 2 neighbor cells, none of neighbor cells’ TCI state activated


· Option 3 (MTK): Specify the following test cases
	Intra-f L1-RSRP measurement for LTM

	A.6.6.x.1
· Intra-f L1-RSRP measurement in FR1
· RTD>CP for UE capable of RTD>CP and RTD<CP for UE incapable of RTD>CP 
· Single frequency layer
· 1 serving cell, 2 neighbor cells

	
	A.7.6.x.1
· Intra-f L1-RSRP measurement in FR2
· RTD>CP for UE capable of RTD>CP and RTD<CP for UE incapable of RTD>CP 
· Single frequency layer
· 1 serving cell, 2 neighbor cells, none of neighbor cells’ TCI state activated

	
	A.7.6.x.2
· Intra-f L1-RSRP measurement in FR2
· RTD>CP for UE capable of RTD>CP and RTD<CP for UE incapable of RTD>CP 
· Single frequency layer
· 1 serving cell, 2 neighbor cells, one of neighbor cells’ TCI state activated

	Inter-f L1-RSRP measurement with MG
	A.6.6.y.1
· Inter-f L1-RSRP measurement with MG in FR1
· RTD>CP for UE capable of RTD>CP and RTD<CP for UE incapable of RTD>CP
· 2 neighbor cells

	
	A.7.6.y.1
· Inter-f L1-RSRP measurement with MG in FR2
· RTD>CP for UE capable of RTD>CP and RTD<CP for UE incapable of RTD>CP 
· 2 neighbor cells

	Inter-f L1-RSRP measurement without gap for LTM

	A.6.6.z.1
· Inter-f L1-RSRP measurement without gap in FR1
· RTD<CP
· Single frequency layer
· 2 neighbor cells

	
	A.7.6.z.1
· Inter-f L1-RSRP measurement without gap in FR2
· RTD>CP for UE capable of RTD>CP and RTD<CP for UE incapable of RTD>CP
· Single frequency layer
· 2 neighbor cells, none of neighbor cells’ TCI state activated


· Option 3 (vivo): 
· The neighbour cell TCI shall also be activated in FR1 intra-f L1-RSRP test cases for RTD < CP.
· Option 4 (CMCC, ZTE): the following test cases can be specified:
· Test cases for intra-frequency L1-RSRP measurement
· Test cases for inter-frequency L1-RSRP measurement without gap
· Test cases for inter-frequency L1-RSRP measurement with Type 1 gap
· Option 5 (Ericsson): RAN4 to define Test to verify prioritization of cells measurement after TCI state is activated
· Option 6 (Nokia): 
· RAN4 to consider defining at least one test case to verify the scheduling restrictions for UE supporting and not supporting RTD>CP capability.
· Specify the following test cases
	L1-RSRP measurements for LTM candidate cells

	Intra-frequency L1-RSRP measurement
	No MG
	FR1
	RTD>CP capability

	
	
	
	No RTD>CP capability

	
	
	FR2
	RTD>CP capability

	
	
	
	No RTD>CP capability

	Inter-frequency L1-RSRP measurement
	No MG
	FR1
	RTD>CP capability

	
	
	
	No RTD>CP capability

	
	
	FR2
	RTD>CP capability

	
	
	
	No RTD>CP capability

	
	Type 1 MG
	FR1
	RTD>CP capability

	
	
	
	No RTD>CP capability

	
	
	FR2
	RTD>CP capability

	
	
	
	No RTD>CP capability



· Option 7 (huawei): To verify L1-RSRP measurement in LTM, the following tests are to be defined:
· Test cases for intra-frequency L1-RSRP measurement with UE supporting within CP in FR1
· Test cases for intra-frequency L1-RSRP measurement with UE supporting larger than CP in FR1
· Test cases for intra-frequency L1-RSRP measurement with UE supporting within CP in FR2
· Test cases for intra-frequency L1-RSRP measurement with UE supporting larger than CP in FR2
· where only consider the typical case where neighbour cell’s TCIs are kept tracking in the active TCI state list
· Test case for inter-frequency L1-RSRP measurement with gap
· Test case for inter-frequency L1-RSRP measurement without gap
· Recommended WF
Considering early TCI state activation is an optional UE capability, moderator has the following recommendation.
· Recommend agree on the following test cases
	Intra-f L1-RSRP measurement for LTM

	A.6.6.x.1
· Intra-f L1-RSRP measurement in FR1
· Single frequency layer
· 1 serving cell, 2 neighbor cells

	
	A.7.6.x.1
· Intra-f L1-RSRP measurement in FR2
· Single frequency layer
· 1 serving cell, 2 neighbor cells, none of neighbor cells’ TCI state activated

	
	A.7.6.x.2
· Intra-f L1-RSRP measurement in FR2
· Single frequency layer
· 1 serving cell, 2 neighbor cells, one of neighbor cells’ TCI state activated

	Inter-f L1-RSRP measurement with MG
	A.6.6.y.1
· Inter-f L1-RSRP measurement with MG in FR1
· 2 neighbor cells

	
	A.7.6.y.1
· Inter-f L1-RSRP measurement with MG in FR2
· 2 neighbor cells

	Inter-f L1-RSRP measurement without gap for LTM

	A.6.6.z.1
· Inter-f L1-RSRP measurement without gap in FR1
· Single frequency layer
· 2 neighbor cells

	
	A.7.6.z.1
· Inter-f L1-RSRP measurement without gap in FR2
· Single frequency layer
· 2 neighbor cells, none of neighbor cells’ TCI state activated



· Down-selection on 
· Option A1: For intra-frequency L1-RSRP measurement, define separate test cases for RTD>CP if UE capable of RTD>CP and RTD<CP if UE incapable of RTD>CP
· Option B1: For intra-frequency L1-RSRP measurement, define single test cases with different timing configurations, i.e., RTD>CP if UE capable of RTD>CP and RTD<CP if UE incapable of RTD>CP
· Down-selection on 
· Option A2: define separate test cases for RTD>CP if UE capable of RTD>CP and RTD<CP if UE incapable of RTD>CP
· Option B2: For inter-frequency L1-RSRP measurement, define single test cases with different timing configurations, i.e., RTD>CP if UE capable of RTD>CP and RTD<CP if UE incapable of RTD>CP
· Option C2: For inter-frequency L1-RSRP measurement, only define test cases for RTD<CP

(Online) Issue 5-4-2: Procedures and configurations of test cases on LTM L1-RSRP measurement
· Proposals
· Proposal 1 (MTK): 
· For L1-RSRP measurement, define test cases in non-DRX mode only.
· Proposal 2 (MTK): The general test procedure of test cases on LTM L1-RSRP measurement can be
· Test preparation
· Configuration of Candidate cell, L3 measurement and L1 measurement are configured
· UE has identified the neighboring cells and acquired SSB index before the test 
· T1
· In T1, RSRP of neighboring cells is RSRP1.
· T2 
· In T2, RSRP of neighboring cells is RSRP2. The difference between RSRP1 and RSRP2 should be larger enough to guarantee the reported results can be different in T1 and T2.
· Check the time that UE reports a different RSRP in T2.
· Recommended WF
· Need more discussion
5.2.5 Sub-topic 5-5 Others
Issue 5-5-1: Whether define test cases for UL transmit timing requirements
· Proposals
· Option 1 (vivo): Test cases for UE-based TA shall be introduced if RAN4 agrees to specify RRM requirements for UE-based TA.
· Recommended WF
· Further discuss if RAN4 agrees to specify RRM requirements for UE-based TA.

Issue 5-5-2: Whether define test cases for UL transmit timing requirements
· Proposals
· Option 1 (MTK): No need to have independent test case for UL transmit timing requirements, as it can be tested in the test cases for RACH-less cell switch delay.
· Recommended WF
· Collect view from companies.

