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Introduction
In RAN4 #110bis, the WF and LS to RAN2 [1], [2] are approved. The UE features for LTM are also approved in [3].
Moreover, one incoming LS from RAN2 is received in this meeting [4].
Based on all above information, we provide our views on remaining issues for LTM core part maintenance.
Discussion on L1 measurement requirements for LTM
<On relations between serving cell and neighbour cell L1 measurements>
Based on latest outcome of RAN1/RAN2 discussion, the LTM L1 measurement configuration is one separate CSI measurement configuration. For the LTM CSI reporting, based on TS 38.331, it is impossible to configure legacy L1 reporting and LTM L1 reporting in the same CSI-ReportConfig, as the CSI reporting for LTM is configured in a separate IE. RAN1 has also specified the priority rule in TS 38.214:
	TS 38.214 v18.2.0 (Agreed by RAN1 in 02/2024) 
A CSI report configured with LTM-CSI-ReportConfig has a higher priority over all CSI report(s) configured with CSI-ReportConfig irrespective of  value in case of collision with CSI report(s) configured with CSI-ReportConfig.



Therefore, normally, to ensure CSI measurement and reporting performance of both legacy L1-RSRP/L1-SINR/CQI/PMI/RI/CRI reporting, and LTM L1 reporting, it is nature that gNB configures LTM CSI report and legacy CSI report in different slots, i.e. try to avoid collision by configuration.
Observation 1  RRC configurations of LTM L1 measurement and reporting are separate from legacy L1 measurement and reporting. In contrast, for R17 ICBM L1 measurement on the additional cell, RRC configuration framework shares the legacy CSI configuration framework.
Observation 2  RAN1 has agreed that LTM CSI reports have higher priority than all legacy CSI Reports configured under CSI-ReportConfig in case of collision. Hence, it is nature that gNBs will prevent collisions in CSI-reporting occasions as far as possible so as to ensure performance of legacy CSI reporting.
As shown in observation 1 and 2, LTM L1 measurement and reporting is separate and has higher priority than legacy L1 measurement and reporting. However, delay requirements for LTM L1 measurement of serving cell is captured in clause 9.5.4.1. In our view it is not the right place, since clause 9.5.4.1 is only supposed for L1-RSRP measurement and reporting configured in CSI-MeasConfig and CSI-ReportConfig. The current clause 9.5.4.1 of TS 38.133 is cited as follows.
	TS 38.133 v18.5.0
9.5.4.1	SSB based L1-RSRP Reporting
…
When there is no intra-frequency L1-RSRP measurement on LTM neighbor cell(s) to measure, the value of TL1-RSRP_Measurement_Period_SSB is defined in Table 9.5.4.1-1 for FR1, the value of TL1-RSRP_Measurement_Period_SSB is defined in Table 9.5.4.1-2 for FR2 when highSpeedMeasFlagFR2-r17 is not configured and if groupBasedBeamReporting-r17 is not configured, and defined in Table 9.5.4.1-2A for FR2-1 when highSpeedMeasFlagFR2-r17 is not configured and if groupBasedBeamReporting-r17 is configured, and defined in Table 9.5.4.1-3 for FR2 power class 6 UE when highSpeedMeasFlagFR2-r17 is configured, where
-	M=1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=3 otherwise 
-	The value of N in Table 9.5.4.1-2 and Table 9.5.4.1-3.is [reducedRxBeamNum] for UE supporting [faster beam switching capability] and activated with multi-Rx operation, otherwise the value of N in Table 9.5.4.1-2 is 8.
	Editor note: FFS how to capture UE is activated with multi-Rx operation.
-	The value of N in Table 9.5.4.1-2A is 8.
…
The value of TL1-RSRP_Measurement_Period_SSB is defined in Table 9.5.4.1-4 for UE incapable of [capability of measurement with RTD>CP] in FR1, Table 9.5.4.1-5 for UE capable of [capability of measurement with RTD>CP] in FR1, Table 9.5.4.1-6 for UE incapable of [capability of measurement with RTD>CP] in FR2 and Table 9.5.4.1-7 for UE capable of [capability of measurement with RTD>CP] in FR2 when there is intra-frequency L1-RSRP measurement on neighbor cell(s) to measure, where 
-	M=1 if higher layer parameter timeRestrictionForChannelMeasurement is configured, and M=3 otherwise 
-	N= 8 in Table 9.5.4.1-6 and Table 9.5.4.1-7.
…
Table 9.5.4.1-1: Measurement period TL1-RSRP_Measurement_Period_SSB for FR1
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(K *M*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	K = 1 when TSSB ≤ 40 ms and highSpeedMeasFlag-r16 or highSpeedMeasCA-Scell-r17 are configured; otherwise K = 1.5.
Note 3:	When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or intraNR-MeasurementEnhancement-r16. or measurementEnhancementCA-r17


…
Table 9.5.4.1-4: Measurement period TL1-RSRP_Measurement_Period_SSB in FR1 for UE incapable of [capability of measurement with RTD>CP]
	Configuration
	TL1-RSRP_Measurement_Period_SSB_intra (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(K *M*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	K = 1.5.
Note 3: 	The requirements apply if the actual RTD between serving cell and neighbor cell is not larger than CP.



Table 9.5.4.1-5: Measurement period TL1-RSRP_Measurement_Period_SSB in FR1 for UE capable of [capability of measurement with RTD>CP]
	Configuration
	TL1-RSRP_Measurement_Period_SSB_intra (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(K *M*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	K = 1.5.






Note that applicability rules of above requirements is captured in 9.5.1 and 9.5.2, cited as follows.
	TS 38.133  v18.5.0
9.5	L1-RSRP measurements for Reporting
9.5.1	 Introduction
…
The UE shall be able to measure all CSI-RS resources and/or SSB resources of the nzp-CSI-RS-ResourceSet and/or csi-SSB-ResourceSet within the CSI-ResourceConfig settings configured for L1-RSRP for the active BWP, or for the serving cell if the UE supports bwpOperationMeasWithoutInterrupt-r18, provided that the number of resources, including the number of SSB resources of the cell with PCI different from serving cell configured for L1-RSRP measurements in 9.13, does not exceed the UE capability indicated by beamManagementSSB-CSI-RS.
…
9.5.2	 Requirements applicability
The requirements in clause 9.5 apply, provided:
-	The CSI-RS or SSB or CSI-RS and SSB resources configured for L1-RSRP measurements are measurable.
An SSB resource configured for L1-RSRP shall be considered measurable when for each relevant SSB the following conditions are met:
-	L1-RSRP related side conditions given in clauses 10.1.19.1 and 10.1.20.1 for FR1 and FR2, respectively, for a corresponding band,
-	SSB_RP and SSB Ês/Iot according to Annex B.2.4.1 for a corresponding band.
A CSI-RS resource configured for L1-RSRP shall be considered measurable when for each relevant CSI-RS the following conditions are met:
-	L1-RSRP related side conditions given in clauses 10.1.19.2 and 10.1.20.2 for FR1 and FR2, respectively, for a corresponding band,
-	CSI-RS_RP and CSI-RS Ês/Iot according to Annex B.2.4.2 for a corresponding band.
A CSI-RS and SSB resource configured for L1-RSRP shall be considered measurable when the measurable resource conditions are met for both CSI-RS resource and SSB resource.
Requirements are defined for periodic, semi-persistent and aperiodic resources.
In case the SSB resources configured for L1-RSRP measurements outside SMTCs are overlapped with the PDSCH/PDCCH that is associated to a PCI different from serving cell, L1-RSRP measurement performance degradation is expected.
If groupBasedBeamReporting-r17 is configured, the requirements in clause 9.5 apply when all SSB resources of csi-SSB-ResourceSet within the CSI-ResourceConfig settings configured for L1-RSRP for the active BWP are from the PCell configured for L1-RSRP measurements.
For a UE supports [two TAs and RTD > CP capability], the requirements apply when Rx timing difference is up to MRTD as specified in clause [7.X1.X].
For a UE which do not support [two TAs and RTD > CP capability], the requirements apply when Rx timing difference is less than CP.



Observation 3  The existing requirements in 9.5.4.1 shows that, if a UE is configured with LTM L1 measurements on neighbour cell, enhanced serving cell L1 measurement requirements for FR1 HST are no longer applicable even if UE supports and is configured with highSpeedMeasFlag-r16 and/or highSpeedMeasCA-Scell-r17.
Observation 4  The existing requirements in 9.5 shows that, RRM requirements specified in 9.5 are applicable if the total number of resources to be measured does not exceed R15 UE capability ‘beamManagementSSB-CSI-RS’. However, for LTM, new methods in restricting total number of cells/layers/resources are agreed in RAN4 #110bis.
Observation 5  The existing requirements in 9.5 shows that, RRM requirements specified in 9.5 are applicable when CP < RTD < MRTD as specified in 7.6.8 of TS 38.133 if UE supports R18 MIMO capability rxTimingDiff-r18, no matter Multi-TRP transmission is configured or not. However, when LTM neighbour cell L1 measurement is configured, it is difficult to understand which requirement UE shall follow if UE supports R18 MIMO capability rxTimingDiff-r18, but does not support R18 LTM capability in FG 39-1.
With M = 1 for intra-f. L1 measurement, the typical UE behaviour based on typical RRC configuration, i.e. PUCCH based periodic reporting, is shown in Fig. 1.


Figure 1 L1 measurements of serving cell and LTM L1 measurements are performed on different OFDM symbols.
For observation 3, it is not good to impact legacy features if UE supports LTM. For all above observations, generally RRM requirements for legacy L1 measurements and for LTM L1 measurements reflect different UE behaviour when performing measurement. Fig. 1 could be one kind of implementation. Even though it would be up to UE implementation whether LTM L1 measurement and legacy L1 measurement can be performed at the same time (e.g. for FR1 they could be performed simultaneously), at least there is no need to mix them together. Hence it would be preferable to capture LTM related requirements, including serving cell LTM L1 measurement, in a new sub-clause.
For FR2, the situation would be similar. If different Rx beams of the UE are used for LTM L1 and legacy L1, respectively, the measurement on serving cell shall not be performed simultaneously. However, in RAN4 #108bis, companies discussed to perform legacy serving cell L1 measurement and LTM serving cell L1 measurement with the same Rx beam simultaneously. Agreements were achieved and sharing factor is defined. Actually, PL1_sharing can be used to capture the impact of LTM L1 measurement to impact to legacy serving cell L1 measurements, and it is not necessary to impact all the legacy features including requirement applicability. Moreover, besides serving cell L1 measurement captured in 9.5.4.1, the impact of LTM L1 measurement shall also consider RLM/BFD/CBD requirements.
Observation 6  For FR1, there is no technical issue if LTM L1 measurement and legacy L1 measurement are performed simultaneously on serving cell SSBs.
Observation 7  For FR2, RAN4 has agreed to define sharing factor between all serving cell L1 measurements (including LTM L1 and legacy L1) and neighbour cell(s) LTM L1 measurement, considering different UE Rx beams could be used. It shall be understood as measurement relaxation to legacy L1 measurements if LTM L1 measurements on neighbour cell(s) are configured, and PL1_sharing would be enough to capture this impact. It is not always necessary to assume UE are performing legacy L1 measurement and LTM L1 measurement simultaneously with exactly the same UE behaviour.
Based on above analysis, we have the following proposals
Proposal 1  Capture all LTM L1 measurement requirements, including serving cell L1 measurement requirements in 9.14. 
Proposal 2  The impact to legacy serving cell L1 measurement due to Rx beam sharing with neighbour cell LTM L1 measurement is captured by PL1_sharing in 9.5.4.1
The proposed change is provided in our CR [5].
Proposal 3  RAN4 further consider the impact of LTM L1 measurements to legacy RLM/BFD/CBD requirements in FR2, since different Rx beams could be assumed in some of SSB measurement occasions.
On the other hand, since RAN4 #106, only the scenario that serving cell SSBs and neighbour cell SSBs are measured at the same time is considered. The agreements in RAN4 #106 is cited as follows.
	[bookmark: _Hlk128499667][bookmark: _Hlk118843704]Issue 3-2-2: Whether to consider RTD of serving cell and neighbour cell larger than one CP for intra-frequency L1-RSRP measurement
Online agreement
<Agreement>: 
· For SSB based intra-frequency L1 measurement, support the scenario that RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length of the corresponding SCS with additional UE capability.
· Note: the need for UE capability can be further discussed subject to the outcome of the discussion on measurement framework



The agreements only focus on the RTD between serving cell and neighbour cell. However, according to latest RAN1/2 configuration for LTM L1 measurements, serving cell SSB is not necessarily configured in the LTM measurement resources. Actually, only LTM candidate cell IDs are configured for LTM L1 measurement, and whether serving cell is measured at the same time is up to UE implementation according to RAN1/2 specs, which is cited below. 
	TS38.331 v18.1.0
[bookmark: _Toc131064947]–	LTM-CSI-ResourceConfig
The IE LTM-CSI-ResourceConfig defines a group of one or more CSI resources for one or more LTM candidate configurations.
LTM-CSI-ResourceConfig information element
-- ASN1START
-- TAG-LTM-CSI-RESOURCECONFIG-START

LTM-CSI-ResourceConfig-r18 ::=      SEQUENCE {
    ltm-CSI-ResourceConfigId-r18              LTM-CSI-ResourceConfigId-r18,
    ltm-CSI-SSB-ResourceSet-r18               LTM-CSI-SSB-ResourceSet-r18,
    ...
}

LTM-CSI-SSB-ResourceSet-r18 ::=     SEQUENCE {
    ltm-CSI-SSB-ResourceList-r18              SEQUENCE (SIZE (1..maxNrofLTM-CSI-SSB-ResourcesPerSet-r18)) OF SSB-Index,
    ltm-CandidateIdList-r18                   SEQUENCE (SIZE (1..maxNrofLTM-CSI-SSB-ResourcesPerSet-r18)) OF LTM-CandidateId-r18,
    ...
}

	LTM-CSI-SSB-ResourceSet field descriptions

	ltm-CandidateIdList
This field Indicates the LTM candidate cell IDs related to the SSBs in the ltm-CSI-SSB-ResourceList. The list has the same number of entries as ltm-CSI-SSB-ResourceList.

	ltm-CSI-SSB-ResourceList
This field is used to indicate on SS/PBCH block resources from one or more LTM candidate cells.

	ltm-CSI-SSB-ResourceSetId
This field is used to idenfity on SS/PBCH block resource set.



–	LTM-Candidate
The IE LTM-Candidate concerns a LTM candidate configuration to add or modify.
LTM-Candidate information element
-- ASN1START
-- TAG-LTM-CANDIDATE-START

LTM-Candidate-r18 ::=     SEQUENCE {
    ltm-CandidateId-r18                            LTM-CandidateId-r18,
    ltm-CandidatePCI-r18                           PhysCellId,
    ltm-SSB-Config-r18                             LTM-SSB-Config-r18                                    OPTIONAL,    -- Need M





Hence, we think it is necessary to clarify the definition of RTD under current LTM configuration details. In our view, here the RTD should be the Rx timing difference between cells to be measured at the occasion of LTM measurements.
Observation 8 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 L1 measurements on serving cell SSBs.
Proposal 4  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 also for the intra-frequency L1 measurements.
The proposed change is provided in our CR [5]. Further discussion can be found in Proposal 17. 

<On L1 report for unmeasured candidate cells >
Based on TS 38.214 and TS 38.331, the number of cells reported in L1 reporting are configured by gNB. Hence, although it might not be a RAN4 RRM issue to discuss the reported value, it is possbile that gNB has configured LTM L1 resource in LTM-CSI-ResourceConfig-r18 but UE may not identify any SSB configured in the CandidateID+SSB_ID list in LTM-CSI-ResourceConfig-r18 based on the side condition for detectable cell/SSB in RRM specs.
Observation 9  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.
Therefore, we think it is necessary to define a rule for the L1 reporting of unmeasured cell/SSB in R18, since the physical size of L1 reporting is fixed, which is different from L3 reporting. This was discussed in last meeting and the following issue is left.
	Issue 2-4-3: L1 report for unmeasured candidate cells
<Way Forward >: Further discuss the following options:
· [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 (Nokia): 
· RAN4 needs to discuss more in which scenario this case is needed.
· Option 4 (Ericsson, QC):
· In L1-RSRP measurement report, for unmeasured candidate cells, UE reports DIFFRSRP_15 in Table 10.1.6.1-2.



We support option 2 as it is the simplest approach in R18, but it is also OK to consider option 1. Any revisions to RAN1 rules for the L1 reporting would be too late in R18. Moreover, we think the proposal would also impact the known condition of a candidate cell and/or a candidate SSB/TCI. In case the reported resource ID defined in TS 38.212 is associated to the invalid codepoint, the cell/SSB/TCI it reflects cannot be regarded as known based on this reporting.
Proposal 5  In L1-RSRP measurement report, for unmeasured candidate cells, UE sends invalid L1-RSRP in PUCCH if needed, i.e. the reported value corresponds to one of the invalid codepoints for L1-RSRP in Table 10.1.6.1-1 or DIFFRSRP_15 in Table 10.1.6.1-2. 
· In this case, the SSB or the cell it reflects remains unknown to the UE.
The impact of above proposal is reflected in our CR [6].

<On L1-RSRP measurement on SSBs associated to unknown TCI state in FR2>
The following is agreed in RAN4 #108bis.
	< Agreement>:
· When # of neighboring cells configured/activated to be measured is equal to or larger than 2
· When TCI state of neighbor cell is activated, UE performs L1-RSRP measurement on the neighbor cell whose TCI state is activated and the serving cell. UE may measure any other cell(s) based on UE implementation
· The measurement period of serving cell is R15/R16 SSB based L1-RSRP measurement period scaled by 3
· The measurement period of the neighbor cell whose TCI state is activated is R15/R16 SSB based L1-RSRP measurement period scaled by 3
· For the other neighbor cells: no measurement delay requirements
The above principle and requirements apply when the NW activate TCI state(s) from only one neighbor cell.
FFS: the requirements when TCI states are activated on neighbor cells in multiple bands.
· When TCI state of all the neighbor cells are not activated, UE performs L1-RSRP measurement on the serving cell and neighbor cell(s). 
· The measurement period of serving cell is R15/R16 SSB based L1-RSRP measurement period scaled by 3
· The measurement period of the neighbor cells is R15/R16 SSB based L1-RSRP measurement period scaled by 3*(# of neighbor cells)
· When # of neighboring cells configured/activated to be measured is 1, reuse R17 ICBM measurement delay requirements.



Additionally, in last meeting, the following is agreed.
	Issue 3-2-1-1: Time gap between early TCI state activation command and cell switch command
Ad hoc Agreement
<Agreement>
· Introduce a new clause to define time gap between early TCI state activation and cell switch or PDCCH ordered RACH
· When TCI state is known, if UE receives early TCI state activation command at slot n, UE shall have activated the TCI state in slot n + THARQ + + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length, where TOk=0 if the TCI state is already in previous active TCI state list, otherwise TOk=1.
· for intra-frequency and inter-frequency without gap:
· Tfirst-SSB is the time to first SSB occasion after slot n + THARQ +.
· for inter-frequency with gap:
· Option 1: Tfirst-SSB is the time to the first SSB occasion overlapped with MGL after slot n + THARQ +.
· Option 2: Tfirst-SSB is the time to first SSB occasion after slot n + THARQ +.
· Reuse legacy known TCI state activation condition in legacy TCI state switching requirements
· Support both known and unknown TCI state in FR1
· FFS: the conditions of unknown TCI state in FR1
· FFS: Discuss whether to consider the case that candidate cell’s SSB or PL-RS is outside active BWP in FR2
· FFS: Discuss whether and how to consider the case that UE cannot finish T/F tracking in one SSB/gap period, i.e., 
· Multiple frequency layers in FR1
· Multiple cells in FR2
· FFS: Discuss whether and how to consider unknown TCI state in FR2
· FFS: whether to consider addition time for PL-RS measurement



According to agreed big CR [7], the TCI state is known only if at least one L1-RSRP report is sent. Note that for FR2 LTM L1 measurements, if there is already activated TCI state, any other cells without activated TCI state are measured without RRM requirements. Hence, RRM requirements are not applicable if unknown TCI state from more than one candidate cell is activated.
[bookmark: _Hlk166514841]Observation 10  Based on the agreed big CR [7], and the requirement applicability rules for L1-RSRP measurements, LTM TCI activation delay requirements are not applicable to the case when activated TCI state(s) of one candidate cell already exist, but gNB activates one more unknown TCI state from another candidate cell on top of activated TCI state(s) from the existing candidate cell.
We are not sure whether the scenario described above is an important scenario in FR2. If not, it is also OK to leave the current requirements as they are. Note that if there are no TCI activation delay requirements, UE behaviour would be unknown to gNB, hence the L1-RSRP measurement requirements for the cells whose TCI are to-be-activated, as cited above, might not be applicable as well. Figure 2 would be an illustration for this.


Figure 2  FR2 L1-RSRP measurement requirements associated to unknown TCI state activation
Proposal 6  RAN4 further discuss whether the scenario described in observation 10 is an important scenario in FR2, and whether RRM requirements need to be specified.
Discussion on requirements for early sync procedures in LTM
<On RRM requirements for PDCCH-ordered RACH>
In last meeting, companies agreed to specify delay requirements for PDCCH order RACH. Moreover, the following remaining issue is left.
	Issue 1-1-1-1: The value of additional time for DL synchronization when needed in the delay requirements for PDCCH ordered RACH before cell switch command
<Way Forward>: Further discuss the following option:
· Option 1 (Apple, CATT, 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.
· Option 1a (MTK): in the definition of TSSB, the PDCCH-order decoding time is assumed as 1 slot.
· the time to first SSB transmission after slot n+1, where slot n is the slot that UE receives PDCCH-order RACH command when SSB is within active BWP
· the time to first SSB transmission overlapped with MGL after slot n+1, where slot n is the slot that UE receives PDCCH-order RACH command when SSB is outside active BWP.
· Option 2 (vivo): For the time to wait for the 1st SSB transmission, Tfirst-SSB should be 
· the SSB periodicity of the candidate cell when SSB is within active BWP, or 
· the measurement gap periodicity when SSB is outside active BWP.
· TSSB-proc = 2 ms should be counted in TSSB



Since delay requirement for PDCCH-ordered RACH is already agreed, option 1 is also fine if TSSB-proc = 2 ms is counted in TSSB
Proposal 7  TSSB-proc = 2 ms should be counted in TSSB
In last meeting, the following common understanding is achieved.
	Issue 1-1-1-4: 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
<Common understanding>
· PDCCH order-based RACH on candidate cell is triggered based on L1-RSRP report or L3-RSRP beam-level report.



We still see the necessity of capturing above common understanding in the spec. In the agreed big CR [7], the following is captured.
	6.2.2C.2	PDCCH ordered Random Access delay
UE shall complete the RACH transmission as defined in TS38.213 [3] clause 8.1, in which  and are defined as the following:
-	 is the time for T/F tracking
-	 = 0 if the following conditions are met.
-	The target LTM neighbor cell is on an FR1 carrier whose TCI state associated with SSB indicated in the PDCCH-order is activated and the time gap between receiving the MAC-CE activating the target TCI state and PDCCH order is larger than [TBD], and 
-   L1-RSRP measurement period of candidate cell is not larger than 160ms or
-	The time between receiving the MAC-CE activating the target TCI state and PDCCH order is not larger than 160ms.
-	Otherwise,
FFS:
-	 is the time to first SSB transmission after PDCCH-order RACH command is decoded by the UE when SSB is within active BWP + 2ms.
-	 [ is the time to first SSB transmission overlapping with MGL after PDCCH-order RACH command is decoded by the UE when SSB is outside active BWP + 2ms.]



The highlighted part would be applicable only if UE knowns the Rx beam of the SSB, so that the Tx beam can be determined. Therefore, we think the common understanding needs to be captured.
Proposal 8  Capture the following in 6.2.2C of TS 38.133:
· PDCCH order-based RACH on candidate cell is triggered based on L1-RSRP report or L3-RSRP beam-level report.
The text proposal for this is also in our companion CR[6].

<On uplink timing requirements for UE-based TA>
As discussed and agreed in RAN1/2, UE-based TA can be performed only if gNB indicates UE-MeasuredTA-ID for the serving cell and candidate cells, and UE-based TA can be performed only within a group of cells that has the same UE-MeasuredTA-ID. RAN2 has also made the following agreements in RAN2 #124.
	RAN2 #124 Agreements
· The UE performs TA measurements for candidate cell(s) after configured by RRC
· R2 assumes that the exact time the UE performs TA measurement is up to UE impl (no need to specify in R2 TS)
· Procedure assumptions: At LTM cell switch: UE uses TA from the network if it is provided (target TA or TA=0 or TA=same as src). If not provided and the UE is configured for UE based TA, then UE based TA is used. If the UE does not have/cannot derive the TA for target, the cell switch uses RACH. (FFS if more details need to be considered). 
· Regardless if the UE is configured for UE based TA, the UE follows PDCCH-order, including requests to do RACH towards cand cells, for which the UE could derive the TA by itself. 
· Regardless if the UE has performed RACH towards cand cell, the UE will follow configuration for UE based TA, if configured.



Our understanding is that current TS 38.321 has already captured the above highlighted part. Following RAN2 agreements and previous RAN4 discussion, the requirements on UE behaviour for deriving TA also needs to be captured, and TS 38.133 would be the best place for this. For example, the DL reference for the TA derivation needs to be captured, and the applicable RTD between source and target cells needs to be clarified. From UE RRM requirements perspective, if UE is able to derive the Rx timing difference, and compensate the difference during cell switch, then RRM requirements shall be set assuming small TAE between gNBs. It has already agreed in RAN2 that proper signalling shall be configured when enabling this feature, which indicates the confidence of gNB in controlling TAEs.
The text proposal for this is also in our companion CR [8].
Proposal 9  Specify RRM requirements for UE-based TA, so that the whole feature is completed.

<On ‘time gap’ for TCI activation>
Regarding the following FFS issues in issue 3-2-1-1 of [1]: 
	· FFS: Discuss whether and how to consider unknown TCI state in FR2
· FFS: whether to consider addition time for PL-RS measurement


According to RAN1 design, the uplink transmission (except PRACH) after cell switch shall follow the indicated TCI during cell switch. PL-RS and source RS configuration of uplink TCI, if necessary, are already provided in LTM-config, which are decoded before cell switch. However, as no uplink transmission before cell switch is actually needed, the info provided by uplink TCI is actually used after cell switch. Therefore, activation of uplink TCI needs not to be considered.
Proposal 10  Not to consider uplink TCI activation before cell switch, i.e. both uplink TCI activation delay including known state definition, and additional time for PL-RS measurement including known state definition and maintained state definition, are not specified for the time gap of TCI pre-sync before cell switch.
Regarding the following FFS issues in issue 3-2-1-1 of [1]: 
	· When TCI state is known, if UE receives early TCI state activation command at slot n, UE shall have activated the TCI state in slot n + THARQ + + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length, where TOk=0 if the TCI state is already in previous active TCI state list, otherwise TOk=1.
· for inter-frequency with gap:
· Option 1: Tfirst-SSB is the time to the first SSB occasion overlapped with MGL after slot n + THARQ +.
· Option 2: Tfirst-SSB is the time to first SSB occasion after slot n + THARQ +.


In our view, RRM requirements for SSB-based LTM L1-RSRP measurement performed in measurement gaps is already quite complicated considering CSSF design. Generally, L1 measurement on an LTM candidate cell within gap may be counted as one independent layer to be measured in CSSF, and currently RRM requirements are only specified for the case SSB periodicity from all the candidate cells on the same layer is the same. Considering strict timeline for L1-RSRP measurement, i.e. M=2, we do not think there is enough margin for possible intervene from TCI activation that need gaps.
Moreover, gap-based early tracking is quite time consuming, which violates the intention of introducing early DL/UL TCI activation, i.e. to speed-up the whole procedure. Therefore, we prefer to deprioritize the support of inter-frequency with gap scenario of 45-3a/45-4a to future release.
Proposal 11  RRM requirements for early TCI activation of a candidate cell whose QCL source RSs and/or PL-RSs i.e. SSBs and/or CSI-RSs are outside active BWP is not defined in Rel-18.
For R18 LTM, RAN2 has agreed that the activation/deactivation of TCI states can be indicated in one MAC CE per candidate cell. For RRM requirements, we think this scenario that TCI states from two cells that activated at the same time can be deprioritized in this release. In this case, Rx beam sweeping is not needed during TCI activation.
Proposal 12  RRM requirements for a R18 UE are not applicable if TCI activation of two candidate cells happens at the same time in FR2, e.g. received in one MAC PDU with two MAC CEs.

Discussion on cell switch delay requirements in LTM
<On PL-RS maintaining during LTM cell switch>
In existing LTM cell switch delay requirements, Tfirst-RS + TRS-proc are only for DL sync. This is re-used from legacy HO, where unified TCI is indicated/activated only after HO is completed. For LTM, UL TCI is configured before cell switch. Therefore, the corresponding UL TCI activation shall also be considered during cell switch, since the related info will be applied after the UE finishes the cell switch procedure. It is proposed to also count this part in the cell switch delay. However, considering the PL-RS maintaining is performed during cell switch, less samples shall be counted.
Proposal 13  The UL TCI activation delay is added into cell switch delay as follows.
[bookmark: _Hlk163137240]TLTM-interrupt  = TLTM-RRC-processing + TLTM-processing + max(Tfirst-RS + TRS-proc, Tfirst_target-PL-RS + [2]*Ttarget_PL-RS + 2ms) + TLTM-IU

<On shorter LTM-RRC-processing time and LTM-processing time>
In last meeting, the following is discussed.
	Issue 3-2-5-1: Value of TLTM-processing
<Way Forward >: Further discuss the following proposal
· In R18, if target SpCell is current SCell, TLTM-processing is 10 ms for intra-FR and 20ms for inter-FR.



UE would able to support a shorter processing time if target SpCell is a current SCell. Our understanding is that 10 ms for intra-FR and 20ms for inter-FR is enough if target SpCell is current SCell.
Proposal 14  In R18, if target SpCell is current SCell, TLTM-processing is 10 ms for intra-FR and 20ms for inter-FR.

Discussion on RAN4 UE feature list for R18 LTM
<On the granularities for RAN4 UE features>
In the incoming LS [4], the following question is asked by RAN2.
	Question 2: The above features, 45-1 and 45-1a, from RAN1 and related RAN4 features (39-1, 39-2, 39-3-1, 39-3-2, 39-3-3, 39-3-4, 39-3-5, 39-3-6) are defined per BC for both intra-frequency and inter-frequency measurements.  RAN2 would like check with RAN1/4 for which BC (e.g. BC of current serving cells, BC including current serving cells and cell to be measured or something else) these capabilities are to be considered for L1 intra-frequency and inter-frequency LTM measurements?



Firstly, R18 LTM only support SpCell change within one CG. In other word, it is not supported in R18 if target PCell is current PSCell. Therefore, for LTM L1 measurement RAN4 only need to consider supporting measurements that are prepared for the SpCell change within one CG. Hence, the BC shall be the CA band combination of current serving cell(s), but not DC band combination.
Proposal 15  In RAN4’s understanding, the per-BC capability shall be based on the band combo of CA in which UE support LTM L1 measurements if current serving cell(s) is within the band combo.
Moreover, there is one guidance from RAN2 on the UE capability design. The LS is [9] and the concerned guidance is listed below
	1	Avoid defining capabilities with pre-requisite on a finer granularity
Usually UE capabilities with pre-requisite are defined in the same or finer granularity than its pre-requisite. When such UE capabilities are defined in a coarser granularity than its pre-requisite, it becomes ambiguous on where the coarser capability can be supported. One example is harqACK-jointMultiDCI-MultiTRP-r16  (defined per UE), which has as pre-requisite multiDCI-MultiTRP-r16 (defined per FSPC). Previously it was discussed that RAN2 understands that for the features with prerequisite in a finer granularity, UE shall indicate support of the pre-requisite for at least one band/component carrier in at least one band combination. But such logic risks to not be in line for every future capability added, and rather than having special handling for each of those cases, it would be simpler to define UE capabilities in the same or finer granularity than its pre-requisite.



However, for RAN4 FG 39-2a i.e. inter-frequency with gap, currently RAN4 has agreed to define per-UE capability, while the pre-requisite for this, i.e. RAN1 FG 45-1a, is per-BC. Considering RAN4 FGs 39-3-1/2/3/4/5/6 are also per-BC capability, it is preferred to change granularity of RAN4 FG 39-2a to per-UE.
Proposal 16  The granularity of RAN4 FG 39-2a ‘inter-frequency with gap’ is changed from ‘per-UE’ to ‘per-BC’.

<On ‘Consequence if not approved’>
In last meeting, the following agreement is captured in meeting report.
	Online session (Thursday Apr 18, 2024)
Agreement: For UE FG39-1 and 39-3-2/3/4/5/6, RAN4 further optimization on the wording of consequence is allowed. 



In the following table, a revision is provided for the FGs that are allowed to have further revision. Note that these revisions are inline with the CR in [5].
Table 1  Proposed further optimization on the wording of consequence for LTM RAN4 UE features 
	Index
	Feature group
	Components

	Prerequisite feature groups
	Consequence if the feature is not supported by the UE

	39-1
	SSB based L1-RSRP measurements for multiple cells with RTD > CP 
	Capability of simultaneous L1-RSRP measurements for more than one cell when the max RTD among the cells on the same frequency layer or in the same active BWP is larger than CP length of the cell on the frequency layer or in the same active BWP.

	45-1 from RAN1 Rel-18 feature list or 39-2 or 39-2a
	The corresponding RAN4 requirements for intra-frequency and inter-frequency w/wo gaps may not be satisfied when the max RTD among the cells on which UE is required to perform simultaneous L1-RSRP measurement on the same frequency layer is larger than CP length of the cell on the frequency layer.
If in one active BWP, there are more than one LTM L1 measurement frequency layers, the corresponding RAN4 requirements for intra-frequency and inter-frequency without gaps may not be satisfied when the max RTD among the cells on which UE is required to perform simultaneous L1-RSRP measurement in the same active BWP is larger than CP length of the cells in the same active BWP.

	39-2
	SSB based inter-frequency L1-RSRP measurements without measurement gaps
	Capability of SSB based inter-frequency L1-RSRP measurements on SSBs within active DL BWP without measurement gaps (without interruption on serving cell(s)) for LTM


	45-1a from RAN1 Rel-18 feature list 
	UE does not support inter-frequency L1-RSRP measurements without measurement gaps

	39-2a
	SSB based inter-frequency L1-RSRP measurements with measurement gaps
	Capability of SSB based inter-frequency L1-RSRP measurements with measurement gaps for LTM

	45-1a from RAN1 Rel-18 feature list
	UE does not support inter-frequency L1-RSRP measurements with measurement gaps

	39-3-1
	Number of frequency layers for L1-RSRP measurement

	1. The max number of frequency layers UE can measure for intra- and inter-frequency without measurement gaps L1-RSRP measurement

2. The max number of frequency layers UE can measure for inter-frequency L1-RSRP measurement with measurement gaps 
	1. Component 1: 45-1 from RAN1 Rel-18 feature list and/or 39-2 

2. Component 2: 39-2a
	NW does not know the max number of frequency layers UE can measure

	39-3-2
	Number of neighbour cells to be measured per frequency layer
	1. The max number of neighbour cells UE can measure for L1-RSRP per frequency layer for intra-frequency or inter-frequency without measurement gaps

2. The max number of neighbour cells UE can measure for L1-RSRP per frequency layer for inter-frequency with measurement gaps
	1. Component 1: 45-1 from RAN1 Rel-18 feature list or 39-2 

2. Component 2: 39-2a

	There is no additional limitation on the number of neighbour cells per frequency layer for L1 measurement on top of 39-3-1 and any other reported FG(s) in 39-3-3/4/5/6.

	39-3-3
	Number of total cells to be measured
	The max number of total cells of serving cells and neighboring cells across all frequency layers of intra-frequency and inter-frequency without measurement gaps for L1 measurement.
	45-1 from RAN1 Rel-18 feature list or 39-2
	There is no additional limitation on the number of total cells of serving cells and neighboring cells across all frequency layers of intra-frequency and inter-frequency without measurement gaps for L1 measurement on top of 39-3-1 and any other reported FG(s) in 39-3-2/4/5/6. 

	39-3-4
	Number of SSB resources for L1-RSRP measurement within a slot
	[bookmark: _Hlk158040982]The max number of SSB resources for L1-RSRP measurement that UE can measure within a slot across candidate cells for intra- and inter-frequency without gap L1-RSRP measurement
	45-1 from RAN1 Rel-18 feature list or 39-2
	There is no additional limitation on the number of SSB resources   of intra-frequency and inter-frequency without measurement gaps for L1 measurement within a slot on top of 39-3-1 and any other reported FG(s) in 39-3-2/3/5/6.

	39-3-5
	Number of SSB resources for L1-RSRP measurement per frequency layer
	1. The max number of SSB resources UE can measure for L1-RSRP per frequency layer for intra-frequency or inter-frequency without measurement gaps

2. The max number of SSB resources UE can measure for L1-RSRP per frequency layer for inter-frequency with measurement gaps
	1. Component 1: 45-1 from RAN1 Rel-18 feature list or 39-2 

2. Component 2: 39-2a

	There is no limitation on the number of SSB resources per frequency layer for L1 measurement on top of 39-3-1 and any other reported FG(s) in 39-3-2/3/4/6.

	39-3-6
	Number of total SSB resources to be measured
	The max number of total SSB resources of serving cells and neighboring cells across all frequency layers of intra-frequency and inter-frequency without measurement gaps for L1 measurement.
	45-1 from RAN1 Rel-18 feature list or 39-2
	There is no limitation on the total number of SSB resources of serving cells and neighboring cells across all frequency layers of intra-frequency and inter-frequency without measurement gaps for L1 measurement on top of 39-3-1 and any other reported FG(s) in 39-3-2/3/4/5.



Proposal 17  Adopt the optimization on consequence of not supporting 39-1 as following:
· The corresponding RAN4 requirements for intra-frequency and inter-frequency w/wo gaps may not be satisfied when the max RTD among the cells on which UE is required to perform simultaneous L1-RSRP measurement on the same frequency layer is larger than CP length of the cell on the frequency layer.
· If in one active BWP, there are more than one LTM L1 measurement frequency layers, the corresponding RAN4 requirements for intra-frequency and inter-frequency without gaps may not be satisfied when the max RTD among the cells on which UE is required to perform simultaneous L1-RSRP measurement in the same active BWP is larger than CP length of the cell in the same active BWP.

Proposal 18  Adopt the optimizations on consequence of not supporting 39-2/3/4/5/6 as following, , as shown in Table 1:
· There is no additional limitation on ‘xxx’ for L1 measurement, on top of 39-3-1 and any other reported FG(s) in 39-3-2/3/4/5/6.

<On Pre-requisite features>
In RAN2 LS, the following question is asked.
	Question 1 : Are the above intra-frequency and inter-frequency L1 measurement and reporting features (45-1 and 45-1a) prerequisites to support intra-frequency and inter-frequency LTM, respectively?



In [7], for the known condition of LTM cell switch delay requirements, the following is captured.
	The target cell in the LTM cell switch command is known if the following conditions are met:
-	During the last 5 seconds before the reception of the cell switch command:
-	The UE has sent a valid L1 or L3 measurement report for the target cell, and
-	One of the SSBs measured from the NR target cell 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 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,
Otherwise, the cell is unknown.



Therefore, LTM cell switch can also be triggered by L3 measurement. As in SCell activation delay requirements, target TCI can also be configured by based on L3 results received. Therefore, LTM L1 measurement before cell switch is not necessary for LTM.
Proposal 19  From RAN4 perspective, LTM L1 measurements are not pre-requisite for LTM cell switch.
Moreover, the known condition for TCI indicated during LTM cell switch is still not completed. Actually, TCI activation can be also derived from L3 measurement results, if some advanced gNBs or gNB-DUs may process the L3 report with SSB index, and send MAC-sublayer control signalling, i.e. TCI activation command, based on that. It is also proposed to revise this applicability condition of LTM cell switch delay requirements.
Proposal 20  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, and if the TCI state activated is based on the reported SSB index in L3 reports from the UE, LTM cell switch delay requirements are also applicable.
The change is reflected in our CR in [6].

Conclusions
Based on above analysis, we have following observations and proposals.
Observation 1  RRC configurations of LTM L1 measurement and reporting are separate from legacy L1 measurement and reporting. In contrast, for R17 ICBM L1 measurement on the additional cell, RRC configuration framework shares the legacy CSI configuration framework.
Observation 2  RAN1 has agreed that LTM CSI reports have higher priority than all legacy CSI Reports configured under CSI-ReportConfig in case of collision. Hence, it is nature that gNBs will prevent collisions in CSI-reporting occasions as far as possible so as to ensure performance of legacy CSI reporting.
Observation 3  The existing requirements in 9.5.4.1 shows that, if a UE is configured with LTM L1 measurements on neighbour cell, enhanced serving cell L1 measurement requirements for FR1 HST are no longer applicable even if UE supports and is configured with highSpeedMeasFlag-r16 and/or highSpeedMeasCA-Scell-r17.
Observation 4  The existing requirements in 9.5 shows that, RRM requirements specified in 9.5 are applicable if the total number of resources to be measured does not exceed R15 UE capability ‘beamManagementSSB-CSI-RS’. However, for LTM, new methods in restricting total number of cells/layers/resources are agreed in RAN4 #110bis.
Observation 5  The existing requirements in 9.5 shows that, RRM requirements specified in 9.5 are applicable when CP < RTD < MRTD as specified in 7.6.8 of TS 38.133 if UE supports R18 MIMO capability rxTimingDiff-r18, no matter Multi-TRP transmission is configured or not. However, when LTM neighbour cell L1 measurement is configured, it is difficult to understand which requirement UE shall follow if UE supports R18 MIMO capability rxTimingDiff-r18, but does not support R18 LTM capability in FG 39-1.
Observation 6  For FR1, there is no technical issue if LTM L1 measurement and legacy L1 measurement are performed simultaneously on serving cell SSBs.
Observation 7  For FR2, RAN4 has agreed to define sharing factor between all serving cell L1 measurements (including LTM L1 and legacy L1) and neighbour cell(s) LTM L1 measurement, considering different UE Rx beams could be used. It shall be understood as measurement relaxation to legacy L1 measurements if LTM L1 measurements on neighbour cell(s) are configured, and PL1_sharing would be enough to capture this impact. It is not always necessary to assume UE are performing legacy L1 measurement and LTM L1 measurement simultaneously with exactly the same UE behaviour.
Proposal 1  Capture all LTM L1 measurement requirements, including serving cell L1 measurement requirements in 9.14. 
Proposal 2  The impact to legacy serving cell L1 measurement due to Rx beam sharing with neighbour cell LTM L1 measurement is captured by PL1_sharing in 9.5.4.1
Proposal 3  RAN4 further consider the impact of LTM L1 measurements to legacy RLM/BFD/CBD requirements in FR2, since different Rx beams could be assumed in some of SSB measurement occasions.
Observation 8 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 L1 measurements on serving cell SSBs.
Proposal 4  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 also for the intra-frequency L1 measurements.
Observation 9  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 5  In L1-RSRP measurement report, for unmeasured candidate cells, UE sends invalid L1-RSRP in PUCCH if needed, i.e. the reported value corresponds to one of the invalid codepoints for L1-RSRP in Table 10.1.6.1-1 or DIFFRSRP_15 in Table 10.1.6.1-2. 
· In this case, the SSB or the cell it reflects remains unknown to the UE.
Observation 10  Based on the agreed big CR [7], and the requirement applicability rules for L1-RSRP measurements, LTM TCI activation delay requirements are not applicable to the case when activated TCI state(s) of one candidate cell already exist, but gNB activates one more unknown TCI state from another candidate cell on top of activated TCI state(s) from the existing candidate cell.
Proposal 6  RAN4 further discuss whether the scenario described in observation 10 is an important scenario in FR2, and whether RRM requirements need to be specified.
Proposal 7  TSSB-proc = 2 ms should be counted in TSSB
Proposal 8  Capture the following in 6.2.2C of TS 38.133:
· PDCCH order-based RACH on candidate cell is triggered based on L1-RSRP report or L3-RSRP beam-level report.
Proposal 9  Specify RRM requirements for UE-based TA, so that the whole feature is completed.
Proposal 10  Not to consider uplink TCI activation before cell switch, i.e. both uplink TCI activation delay including known state definition, and additional time for PL-RS measurement including known state definition and maintained state definition, are not specified for the time gap of TCI pre-sync before cell switch.
Proposal 11  RRM requirements for early TCI activation of a candidate cell whose QCL source RSs and/or PL-RSs i.e. SSBs and/or CSI-RSs are outside active BWP is not defined in Rel-18.
Proposal 12  RRM requirements for a R18 UE are not applicable if TCI activation of two candidate cells happens at the same time in FR2, e.g. received in one MAC PDU with two MAC CEs.
Proposal 13  The UL TCI activation delay is added into cell switch delay as follows.
TLTM-interrupt  = TLTM-RRC-processing + TLTM-processing + max(Tfirst-RS + TRS-proc, Tfirst_target-PL-RS + [2]*Ttarget_PL-RS + 2ms) + TLTM-IU
Proposal 14  In R18, if target SpCell is current SCell, TLTM-processing is 10 ms for intra-FR and 20ms for inter-FR.
Proposal 15  In RAN4’s understanding, the per-BC capability shall be based on the band combo of CA in which UE support LTM L1 measurements if current serving cell(s) is within the band combo.
Proposal 16  The granularity of RAN4 FG 39-2a ‘inter-frequency with gap’ is changed from ‘per-UE’ to ‘per-BC’.
Proposal 17  Adopt the optimization on consequence of not supporting 39-1 as following:
· The corresponding RAN4 requirements for intra-frequency and inter-frequency w/wo gaps may not be satisfied when the max RTD among the cells on which UE is required to perform simultaneous L1-RSRP measurement on the same frequency layer is larger than CP length of the cell on the frequency layer.
· If in one active BWP, there are more than one LTM L1 measurement frequency layers, the corresponding RAN4 requirements for intra-frequency and inter-frequency without gaps may not be satisfied when the max RTD among the cells on which UE is required to perform simultaneous L1-RSRP measurement in the same active BWP is larger than CP length of the cell in the same active BWP.

Proposal 18  Adopt the optimizations on consequence of not supporting 39-2/3/4/5/6 as following, , as shown in Table 1:
· There is no additional limitation on ‘xxx’ for L1 measurement, on top of 39-3-1 and any other reported FG(s) in 39-3-2/3/4/5/6.
Proposal 19  From RAN4 perspective, LTM L1 measurements are not pre-requisite for LTM cell switch.
Proposal 20  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, and if the TCI state activated is based on the reported SSB index in L3 reports from the UE, LTM cell switch delay requirements are also applicable.
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Appendix I Reply LS on LTM L1 intra and inter-frequency measurements
Title:	[DRAFT] Reply LS on LTM L1 intra and inter-frequency measurements
Response to:	R2-2404014
Release:	Rel-18
Work Item:	NR_Mob_enh2-Core

Source:	RAN WG4
To:	RAN WG2
Cc:	RAN WG1
Contact Person:	
Name:		
E-mail Address:	 
Attachments:	

1. Overall Description:
RAN4 would like to thank for the questions from RAN2 as follows.
	Question 1 : Are the above intra-frequency and inter-frequency L1 measurement and reporting features (45-1 and 45-1a) prerequisites to support intra-frequency and inter-frequency LTM, respectively?
Question 2: The above features, 45-1 and 45-1a, from RAN1 and related RAN4 features (39-1, 39-2, 39-3-1, 39-3-2, 39-3-3, 39-3-4, 39-3-5, 39-3-6) are defined per BC for both intra-frequency and inter-frequency measurements.  RAN2 would like check with RAN1/4 for which BC (e.g. BC of current serving cells, BC including current serving cells and cell to be measured or something else) these capabilities are to be considered for L1 intra-frequency and inter-frequency LTM measurements?



In RAN4 #111bis meetings, RAN4 have discussed the questions from RAN2. Based on discussion RAN4 would like to provide the following feedbacks to RAN2.

[bookmark: _GoBack][Note: Highlighted parts will be updated based on agreements in RAN4 111]
Answers to Q1: In RAN4’s understanding, the per-BC capability shall be based on the band combo of CA in which UE support LTM L1 measurements if current serving cell(s) is within the band combo.
Answers to Q2: From RAN4 perspective, LTM L1 measurements are not pre-requisite for LTM cell switch.


2. To RAN WG1 group. 
ACTION: 	RAN4 respectfully asks RAN2 to take above conclusions in consideration, update the RAN2 UE feature list if needed, and provide feedback to RAN4 if any.

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 Meeting #112	Aug. 19 – Aug. 23	Maastricht, Netherland
TSG-RAN4 Meeting #112bis	Oct. 14 – Oct. 18	TBD, China
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