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0 Notes:
In this document, 
· < Agreement > represents the decisions made by in this meeting
· < Way forward > represents the next step in later meetings
· “FFS” does not mean RAN4 will make a down-selection for the item. More other options can be proposed.
[bookmark: _Hlk148036677]1 Topic #1: LTM - General aspects and scenarios
1.1 Sub-topic 1-1 PDCCH-order RACH on neighbor cell
1.1.1 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 
<Way Forward>: Further discuss the following option:
· 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.

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
	[bookmark: _Hlk151107550]Agreement in RAN4#109
· 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 TCI state associated the PDCCH-order RACH is activated,
· If L1-RSRP measurement delay is less than or equal to 160ms, Tssb is not needed. 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.



<Way Forward> FFS
· 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.
· Further discuss the wording in the corresponding CR
[bookmark: _Hlk135409952]
Issue 1-1-1-3: Applicable rule of PDCCH ordered RACH requirements
<Way Forward>: Further discuss the following options:
· 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.
[bookmark: _Hlk150982745]1.1.2 UL timing
Issue 1-1-2-1: Reference DL timing when the target cell for early TA acquisition is a secondary serving cell
<Way Forward> FFS
· When the target cell for early PRACH transmission is an DL-only SCell, DL timing of the target cell is a reference timing for the PRACH transmission.

1.2.3 LS to RAN1
Issue 1-1-3-1: How to handle  and that are not captured both in RAN4 and RAN1
· Option 1: Send RAN1 LS to ask them to capture in RAN1 spec
· Option 2: explicitly specify ,  and  in TS38.133.
Online Agreement
< Agreement>
· RAN4 to discuss the CR based on option 2. If RAN4 cannot reach an agreeable version of CR, send LS to RAN1. 

Issue 1-1-3-2: Contents of the LS to RAN1 on PDCCH-order RACH if to send
Pending on issue 1-1-3-1

1.2 Sub-topic 1-2 UE based TA measurement
Issue 1-2-1: Whether and how to define timing requirements for UE based TA measurement
<Way Forward >: Further discuss the following options:
· 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.

1.3 Sub-topic 1-3 Others
Issue 1-3-1: Timing restriction between source cell and target cell 
Online Agreement
< Agreement >: 
· It in RAN4 understanding the following is also applied to cell switch. Ask RAN1 to take this information into account. 
· Further refine the wording in the LS.
	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 



Issue 1-3-2: Restriction between T/F tracking and L1 measurement or another T/F tracking
< Way Forward>: Further discuss the following option
· 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.

2 Topic #2: LTM - L1-RSRP (Baseline) measurement requirements
2.1 Sub-topic 2-1 Applicability rule for L1-RSRP measurement

Issue 2-1-2: L1-RSRP measurement period of intra-f neighbor cell of deactivated SCC 
<Way Forward> Further discuss the following option
· 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.

[bookmark: _Hlk150988126]Issue 2-1-3: Additional conditions to perform L1 measurement for LTM
<Way Forward> FFS
· 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.

2.2 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 
Merged to Issue 2-4-4 “Whether “timeRestrictionForChannelMeasurements” is needed in LTM L1 measurement configuration”
Issue 2-2-2: measurement period of inter-frequency L1-RSRP without gap in FR1
< Agreement>
· 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.
· FFS RAN4 shall use the wording “incapable of [capability]” or something else. 
Discuss the wording 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 
<Way Forward> FFS
· 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.

2.3 Sub-topic 2-3 Measurement restriction
[bookmark: _Hlk150987338]Issue 2-3-1: Measurement restriction of intra-frequency L1-RSRP measurement in FR2
<Way Forward> Further discuss the following option
· 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”.

2.4 Sub-topic 2-4 Others 
[bookmark: _Hlk150988058]Issue 2-4-1: 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 ([Apple], Nokia): 
· RAN4 needs to discuss more in which scenario this case is needed.
[bookmark: _Hlk150988166]Issue 2-4-2: Impact on L3 measurement
<Way Forward> FFS
· 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.


Issue 2-4-3: Correction
For information
	Previous Agreement 
· If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not enabled, but UE has performed L3 measurement with SSB index on the candidate cell, no additional time is needed 
· If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not enabled, and UE has not performed L3 measurement without SSB index reading on the candidate cell, additional time for time index detection is needed.



< Agreement>
· 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”.

Issue 2-4-4: Whether “timeRestrictionForChannelMeasurements” is needed in LTM L1 measurement configuration
< Agreement> Down selection on the two options in RAN4#110bis
· Option 1
· No need for RRC IE ‘timeRestrictionForChannelMeasurements’ in LTM L1 measurement configuration.
· M=1 for intra-frequency, M=2 for inter-frequency in L1-RSRP measurement delay requirements.
· Option 2
· RAN4 recommend RAN1/2 to introduce RRC IE ‘timeRestrictionForChannelMeasurements’ in LTM L1 measurement configuration.
For information
	
Candidate options:
Option 1: No need for RRC IE ‘timeRestrictionForChannelMeasurements’ in LTM L1 measurement configuration.
Option 1a: 1 for intra-frequency, 2 for inter-frequency (vivo, CMCC, E///, Nokia, ZTE)
Option 1b: 3 for intra-frequency, 4 for inter-frequency (Apple)
Encourage compromised proposal on the numbers for option 1, for example, based on certain condition.
Option 2: RAN4 recommend to Introduce RRC IE ‘timeRestrictionForChannelMeasurements’ in LTM L1 measurement configuration.



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. 
<Way Forward> Further discuss the following option
· Option 1 (Ericsson): UE to continue perform L1/LTM measurements on the LTM candidate configuration(i.e., RRM requirements are applicable).

3 Topic #3: LTM – Cell switch delay requirements
3.1 Sub-topic 3-1 Scenarios and General Procedures
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.
<Way Forward> Further discuss the following option
· Option 1 (Huawei): 
· RAN4 are to define requirements of LTM based SCell activation/direct SCell activation in maintenance part.

Issue 3-1-2: Applicable conditions
<Way Forward> Further discuss the following option
· 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.

3.2 Sub-topic 3-2 Detail of cell switch delay requirements for Pcell/PSCell
3.2.1 T/F fine tracking: TΔ and Tmargin
Issue 3-2-1-1: Time gap between early TCI state activation command and cell switch command
< Way forward>:
· FFS: 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
· 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
<Way Forward> Further discuss the following options
· 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.

3.2.3 Extra time for PL-RS measurement
Issue 3-2-2-1: Extra time for PL-RS measurement
<Way Forward >: Further discuss the following options
· 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.

3.2.4 Tinterruption
[bookmark: _Hlk150988820]Issue 3-2-3-1: Tinterruption of PSCell switch
< Way forward>
· [bookmark: _Hlk143753876]The interruption on MCG due to PSCell switch is the same as PSCell addition.
3.4 Sub-topic 3-3 Known conditions 
[bookmark: _Hlk132930675]Issue 3-3-1: known cell conditions
< Agreement>
· 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.




< Way Forward>
Further discuss following option
· 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. 



4. Topic #4: LTM – UE feature 
4.1 Sub-topic 4-1 Capability of supporting RTD>CP 
Issue 4-1-1: Extend capability of supporting RTD>CP to inter-frequency
< Agreement >
· The capability of supporting RTD>CP can be applicable to inter-frequency L1-RSRP measurement.
· Use the wording “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” as a baseline and discuss the wording in the UE feature list.

[bookmark: _Hlk159415919]Issue 4-1-2: Whether define separate FGs for UE supporting RTD>CP and UE not supporting RTD>CP
< Agreement >
· Not define separate FGs for UE supporting RTD>CP and UE not supporting RTD>CP

Issue 4-1-3: Whether to indicate number of FFT module
< Agreement >
· No need to let UE indicate number of FFT module. RAN4 only needs to discuss capability for number of cell/SSB for L1 measurement.

Issue 4-1-4: Granularity of the capability of supporting RTD>CP
<Way Forward >: Further discuss the following options
· Option 1 (CATT, MTK, Nokia, CMCC): Per UE 
· Option 1a (CATT, MTK, Nokia, QC, Ericsson): with FR1/FR2 differentiation
· Option 2 (Huawei): Per BC

4.2 Sub-topic 4-2 Capability for inter-frequency L1-RSRP measurement
Issue 4-2-1: Capability for inter-f L1 measurement without gap
Online Agreement
< Agreement >
· Introduce UE capability for inter-frequency L1 measurement without gap, with SSB within active BWP (i.e., no gap and no interruption) in RAN4 feature list. 
· The granularity is [per BC or per UE]

Issue 4-2-2: Capability for inter-f L1 measurement with MG
< Agreement>
· Two separate features should be designed, and UE needs to report at least one of these two features if UE can support 45-1a:
· Capability for inter-frequency L1 measurement with measurement gaps.
· Capability for inter-frequency L1 measurement without measurement gaps

Issue 4-2-3: Prerequisite of Capability for inter-f L1 measurement without gap
< Agreement>
· FFS: The prerequisite feature of inter-frequency L1 measurement without gap is R16 FG inter-frequency L3 measurement without measurement gaps.
· inter-frequency L1 measurement with MG is not the prerequisite feature of inter-frequency L1 measurement without measurement gaps

4.3 Sub-topic 4-3 Number of cells/resources/frequency layers supported
Issue 4-3-1: Number of frequency layers to be measured
Ad hoc agreement
< Agreement>
· Introduce UE capability regarding number of frequency layers to be measured
· The max number of frequency layers configured to measure for intra- and inter-frequency without gap L1-RSRP measurement: {1,2,3,4,5,6,7,8}
· The max number of frequency layers configured to measure for inter-frequency L1-RSRP measurement with measurement gap: {1,2,3,4,5,6,7,8}

Issue 4-3-2: Number of candidate cells to be measured
< Agreement>
· Introduce separate UE capabilities to indicate the supported maximum number of neighboring cells per frequency layer for L1 measurement for intra-frequency and inter-frequency w/o gap, and inter-frequency with MG.
· Capability type:
· Option 1: Per band/BC
· Option 2: per UE
· Option 3: per FR
· Note: it is RAN4 understanding that RAN1 feature 45-1 and 45-1a is for number of cell that can be configured for L1 measurement. What RAN4 is discussing here is for number of cells on which UE can actually perform L1 measurement.  
· Introduce a UE capability to indicate the supported maximum number of serving cells and neighboring cells across all frequency layers for L1 measurement.

Issue 4-3-3: Number of SSBs
< Agreement>
· Introduce capabilities for max number of SSB resources for L1-RSRP measurement that UE can measure. The framework and granularity is same as number of cell.

Issue 4-3-4: Number of SSBs within a slot
<Way Forward> Further discuss the following options
· Option A: The max number of SSB resources 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}. (HW, Apple, vivo, CATT)
· If UE does not report this capability, it means no additional restriction on the number of SSBs within a slot.
· Option B: 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”. (QC, E///)

4.4 Sub-topic 4-4 Capability related to PDCCH-order RACH
Issue 4-4-1: Interruption on DL symbols due to PDCCH-ordered RACH
< Agreement>
· 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.

Issue 4-4-2: Granularity of Interruption due to RF retuning for PDCCH- ordered RACH
< Agreement>
· 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.

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
< Agreement>
· For the case of PRACH bandwidth not within any of the configured UL BWPs of any active serving cell, if UE supports PRACH transmission outside any of the configured UL BWPs of any active serving cell, candidate values of the time needed for RF/BB preparation and RF retuning: 1ms, 3ms, 5ms, 10ms.
· If identified, RAN4 to further discuss issues due to concurrencies, in terms of max number of carriers for SRS carrier switch and PRACH transmission, between ‘PRACH transmission outside any of the configured UL BWPs of any active serving cell’ and ‘SRS carrier switch.’

4.5 Sub-topic 4-5 Capability related to cell switch delay
Issue 4-5-1: Early ASN.1 decoding and validity/compliance check
< Agreement> 
· Introduce new UE capability regarding number of cells, [FFS: including both SpCell and SCell], on which UE supports early ASN.1 decoding and validity/compliance check
· Note: to update previous one bit UE capability of Early ASN.1 decoding and validity/compliance check.
· Capability type: FFS
· 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 X ago.
· Option 1: X = THARQ+13ms
· Option 2: X = max{‘TCI activation delay’,  THARQ+13ms}
· FFS: Zero TLTM_RRC-processing applies provided SCell is not part of the cell switch.
· PDCCH-order RACH can also trigger early ASN.1 decoding and validity/compliance check on the candidate cell. FFS on the details.
Issue 4-5-2: Faster processing time
< Agreement> 
· Introduce a capability for shorter TLTM-processing. 
· The candidate values are {10ms, 15ms} for intra-FR cell switch and {20ms, 30ms} for inter-FR cell switch without any condition.
· FFS on the processing time for the scenario of the target Pcell is the current SCell.
· Not introduce a separate UE capability on “TLTM-RRC-processing + TLTM-processing.”

Topic #5: LTM – Performance
5.1 Sub-topic 5-1 L1-RSRP measurement accuracy
Issue 5-1-1: intra-frequency L1-RSRP measurement accuracy requirements
< Agreement> 
· Specify both absolute and relative accuracy for intra-frequency LTM L1-RSRP measurement
· Reuse legacy side condition SNR= -3dB
· Reuse legacy absolute and relative accuracy requirements for intra-frequency LTM L1-RSRP measurement

Issue 5-1-2: Inter-frequency L1-RSRP measurement accuracy requirements
< Agreement> 
· Specify both absolute and relative accuracy for inter-frequency LTM L1-RSRP measurement
· 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
Issue 5-1-3: Test cases for inter-frequency L1-RSRP measurement accuracy
< Agreement> 
· Define test cases for accuracy requirements of SSB based L1-RSRP in inter-frequency case. One for FR1 and one for FR2.
5.2 Sub-topic 5-2 Test cases for cell switch delay
Issue 5-2-1: Test coverage on cell switch delay
< Agreement> 
· For FR1 cell switch delay, define test cases for both with and without TCI state activation. For UE supporting TCI state activation, not perform the test without TCI state activation.
· Start with intra-FR, keep inter-FR open.
Issue 5-2-2: Procedures and configurations of test cases on cell switch delay
< Agreement> 
· 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. 
< Way Forward> Further discuss the following option
· 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 for test cases with pre TCI state activation.  
· 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.

5.3 Sub-topic 5-3 Test cases for PDCCH-order RACH
Issue 5-3-1: Test coverage on PDCCH-order RACH
< Agreement> 
· Not define test cases when serving cell is in different FR of target cell.

Issue 5-3-2: Procedures and configurations of test cases on PDCCH-order RACH
< Way Forward> Further discuss the following option
· 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 cell
· T1
· T1 starts from network activating TCI state of target cell.
· If UE does not support early TCI state activation, skip T1
· 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

5.4 Sub-topic 5-4 Test cases for LTM L1-RSRP measurement
Issue 5-4-1: Test coverage on LTM L1-RSRP measurement
< Agreement>
· 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
· 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

Issue 5-4-2: Procedures and configurations of test cases on LTM L1-RSRP measurement
< Way Forward> Further discuss the following option
· For L1-RSRP measurement, define test cases in non-DRX mode only.
· Use the following procedure as a reference in test cases for LTM L1-RSRP measurement
· 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.
5.5 Sub-topic 5-5 Others
Issue 5-5-1: Whether define test cases for UL transmit timing requirements
< Agreement>
· 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
<Way Forward> FFS
· No need to have independent test case for UL transmit timing requirements
6. Performance CR and test cases split
CR for Accuracy requirements
	Accuracy requirements
	Detail 
	Company

	Intra-frequency L1-RSRP accuracy requirements
	10.1.19X	Intra-frequency L1-RSRP accuracy requirements for neighbour cell in FR1
· Absolute Accuracy
· Relative Accuracy
	CATT

	
	10.1.20X	Intra-frequency L1-RSRP accuracy requirements for neighbour cell in FR2
· Absolute Accuracy
· Relative Accuracy
	ZTE

	Inter-frequency L1-RSRP accuracy requirements
	10.1.19Y	Inter-frequency L1-RSRP accuracy requirements in FR1
· Absolute Accuracy
· Relative Accuracy
	CMCC

	
	10.1.20Y	Inter-frequency L1-RSRP accuracy requirements in FR2
· Absolute Accuracy
· Relative Accuracy
	Huawei



Test cases for core part
	Core requirements defined
	Detail 
	Company

	PCell Cell switch requirements
	A.6.3.x.1
· RACH based Cell switch from FR1 to FR1
· Intra-frequency cell switch
· Without early TCI state activation
	CATT

	
	A.6.3.x.2
· RACH based Cell switch from FR1 to FR1
· Intra-frequency cell switch
· With early TCI state activation
	MTK, Ericsson

	
	A.6.3.x.3
· RACH-less Cell switch from FR1 to FR1
· Intra-frequency cell switch
· Without early TCI state activation
	ZTE

	
	A.6.3.x.4
· RACH-less Cell switch from FR1 to FR1
· Intra-frequency cell switch
· With early TCI state activation
	vivo

	
	A.6.3.x.5
· RACH based Cell switch from FR1 to FR1
· Inter-frequency cell switch
· Without early TCI state activation
	vivo

	
	A.6.3.x.6
· RACH based Cell switch from FR1 to FR1
· Inter-frequency cell switch
· With early TCI state activation
	Nokia

	
	A.7.3.x.1
· RACH based Cell switch from FR2 to FR2
· Intra-frequency cell switch
· Without early TCI state activation
	Huawei

	
	A.7.3.x.2
· RACH-less Cell switch from FR2 to FR2
· Intra-frequency cell switch
· Without early TCI state activation
	Nokia

	
	A.7.3.x.3
· RACH based Cell switch from FR2 to FR2
· Inter-frequency cell switch
· Without early TCI state activation
	

	PSCell cell switch
	A.6.3.y.1
· RACH based Cell switch from FR1 to FR1
· Intra-frequency cell switch
· Without early TCI state activation
	CATT

	
	A.6.3.y.2
· RACH based Cell switch from FR1 to FR1
· Intra-frequency cell switch
· With early TCI state activation
	Nokia

	
	A.7.3.y.1
· RACH based Cell switch from FR2 to FR2
· Intra-frequency cell switch
· Without early TCI state activation
	

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

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

	
	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
· Single frequency layer
· 1 serving cell, 2 neighbor cells
	MTK, Ericsson

	
	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
	CATT

	
	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
	ZTE

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

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

	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
	CMCC

	
	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
	Apple



Test cases for performance part
	Test cases
	Company

	Inter-frequency L1-RSRP accuracy requirements for neighbour cell in FR1
	Huawei

	Inter-frequency L1-RSRP accuracy requirements for neighbour cell in FR2
	



7. UE feature list 
Use this as a baseline for next meeting discussion.
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	39.
NR_Mob_enh2
	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.

	45-1 from RAN1 Rel-18 feature list or 39-2 or 39-2a
	Yes
	No
	NW does not know which requirements UE will follow
	[Per UE/Per BC]

	No
	Yes 
	N/A
	
	Optional with capability signaling

	39.
NR_Mob_enh2
	39-2
	SSB based inter-frequency L1-RSRP measurements without measurement gaps
	Capability of SSB based inter-frequency L1-RSRP measurements without measurement gaps (without interruption on serving cell(s)) for LTM


	45-1a from RAN1 Rel-18 feature list and 9-4
	Yes
	No
	UE does not support inter-frequency L1-RSRP measurements without measurement gaps
	[Per UE/Per BC]
	No
	No
	N/A
	
	Optional with capability signaling

	39.
NR_Mob_enh2
	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
	Yes
	No
	UE does not support inter-frequency L1-RSRP measurements with measurement gaps
	Per UE
	No
	No
	N/A
	
	Optional with capability signaling


	39.
NR_Mob_enh2
	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

1. 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
	Yes
	No
	NW does not know the max number of frequency layers UE can measure
	[Per UE/Per BC]
	No
	Yes
	No
	1. Candidate values Component 1: {1,2,3,4,5,6,7,8}
2. Candidate values Component 2: {1,2,3,4,5,6,7,8}
	Mandatory with capability signaling if UE supports 45-1, 39-2 and/or 39-2a

	39.
NR_Mob_enh2
	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

1. 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

	Yes
	No
	There is no limitation on the number of neighbour cells per frequency layer for L1 measurement.
	[Per UE/Per BC]
	No
	[Yes]
	N/A
	1. Candidate values Component 1: {1,2,3,4,5,6,7,8}

2. Candidate values Component 2: {1,2,3,4,5,6,7,8}

Note: it is RAN4 understanding that RAN1 feature 45-1 and 45-1a is for number of cell that can be configured for L1 measurement. What RAN4 is discussing here is for number of cells on which UE can actually perform L1 measurement.
	Optional with capability signaling

	39.
NR_Mob_enh2
	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
	Yes
	No
	There is no 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. 
	[Per band/BC]
	No
	No
	N/A
	[candidate values: {1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16}]
	Optional with capability signaling

	39.
NR_Mob_enh2
	[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
	Yes
	No
	There is no limitation on the number of cells of serving cells and neighboring cells across all frequency layers of intra-frequency and inter-frequency without measurement gaps for L1 measurement.
	[Per band/Per BC]
	No
	Yes
	N/A
	Candidate value: {1,2,3,4,5,6,7,8}
Note:  It is also counted in FG 2-24
	Optional with capability signaling

	39.
NR_Mob_enh2
	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

1. 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

	Yes
	No
	There is no limitation on the number of SSB resources per frequency layer for L1 measurement.
	[Per UE/Per BC]
	No
	Yes
	No
	Candidate value of Component 1: {1,2,3,4,5,6,7,8}
Candidate value of Component 2: {1,2,3,4,5,6,7,8}

	Optional with capability signaling

	39.
NR_Mob_enh2
	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
	Yes
	No
	There is no limitation on the 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.
	[Per band/BC]
	No
	Yes
	No
	Candidate values:
{2,4,8,12,16,32,64}
	Optional with capability signaling

	39.
NR_Mob_enh2
	39-4
	Interruption on DL slot(s) due to PDCCH- ordered RACH transmission
	Capability on whether UE may cause interruption on DL slot(s) on serving cells due to PDCCH-ordered RACH transmission
	45-5
	Yes
	No
	UE does not cause interruptions on DL slots on serving cells due to PDCCH-ordered RACH transmission
	Per band pair (between the target band for RACH transmission and band under UE’s current band combo) per band combination
	No
	No
	N/A
	
	Optional with capability signaling

	39.
NR_Mob_enh2
	39-4a
	Interruption due to RF retuning for PDCCH- ordered RACH
	Indicates the interruption length (Y ms) due to RF re-tuning for PDCCH ordered RACH of which the resources are not fully contained in any of UE’s configured UL BWP(s) of active serving cells
	45-5
	Yes
	No
	PDCCH-order RACH for LTM is not supported if the PRACH bandwidth is outside of any configured BWP and network does not know the corresponding length of the interruption
	Per band pair (between the target band for RACH transmission and band under UE’s current band combo) per band combination 
	No
	No
	N/A
	Candidate values for interruption length Y = 0.25, 0.5, 1 and 2
	Optional with capability signaling

	39.
NR_Mob_enh2
	39-5
	RF/BB preparation time for PDCCH-order RACH
	Indicates the RF/BB preparation time for PDCCH ordered RACH of which the resources are not fully contained in any of UE’s configured UL BWP(s) of active serving cells
	45-5
	Yes
	No
	PDCCH-order RACH for LTM is not supported if the PRACH bandwidth is outside of any configured BWP and network does not know the corresponding RF/BB preparation time
	[Per band pair] (between the target band for RACH transmission and band under UE’s current band combo) per band combination 
	No
	No 
	N/A
	Candidate values:
{ [1ms,3ms,5ms,10ms] }
	Optional with capability signaling

	39.
NR_Mob_enh2
	[39-6]
	Early processing of an LTM candidate cell RRC configuration
	Indicates the number of cells, [FFS: including both SpCell and SCell], on which UE supports early processing of an LTM candidate cell RRC configuration before cell switch.
	45-3a or 45-4a in RAN1 feature list
	Yes
	No
	TLTM_RRC-processing delay (refer to TS 38.133) will not be skipped, i.e., 10ms
	[Per UE]
	No
	Yes
	N/A
	Candidate values:
{1,2,…,TBD }
	Optional with capability signaling

	39.
NR_Mob_enh2
	39-7
	Faster UE processing time during cell switch
	Capability of reduced TLTM_processing delay (refer to TS 38.133)].
1. Support of reduced TLTM_processing for cell switch from FR1 to FR1.
1. Support of reduced TLTM_processing for cell switch from FR2 to FR2.
1. Support of reduced TLTM_processing for cell switch from FR1/FR2 to FR2/FR1.


	
	Yes
	No
	TLTM_processing delay will not be reduced, i.e., 20ms for intra-FR cell switch and 40ms for inter-FR cell switch
	Per UE
	No
	No
	N/A
	Candidate values of Component 1 and component 2: {10ms, 15ms}
Candidate values of Component 3: {20ms, 30ms}
	Optional with capability signaling






