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Topic #1: NR-DC with selective activation of cell groups via L3 enhancements
Issue 1-1: starting point of subsequent CPC in RRM requirements
· Agreements:
· Starting point of subsequent CPC in RRM requirements is the time when UE transmits SN RRCReconfigurationcomplete message for the previous PSCell addition or change.

Issue 1-2: ending point of subsequent CPC in RRM requirements
· Agreements:
· Ending point of subsequent CPC in RRM requirements is the transmission of PRACH preamble towards the target PSCell.

Issue 1-3: subsequent CPC delay requirements
· Agreements:
· For subsequent CPC delay requirements: if starting point is the time when UE completes the previous CPC/CPA, Tconfig_PSCell_Subsequent_Change_Conditional = TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms and the definition of each component is the same as 8.11B.2 in TS38.133 except that TEvent_DU needs to be updated.

Issue 1-4: TEvent_DU in subsequent CPC delay requirements
· Agreements:
· TEvent_DU is the delay uncertainty which is the time from [when UE transmits SN RRCReconfigurationcomplete message for the previous PSCell addition or change] until a condition exists at the measurement reference point which will trigger the subsequent conditional PSCell change.

Issue 1-5: TRRC_delay in subsequent CPC delay requirements
· Candidate solutions:
· Since all companies support that starting point is the time when UE finish the previous PSCell addition or change, TRRC_delay will not be included in Tconfig_PSCell_Subsequent_Change_Conditional. Thus no need to discuss this issue.

Issue 1-6: whether to consider UE is not evaluating the execution condition of other candidate PSCells while executing CPC
· Candidate solutions:
· Option 1: Yes. Event_DU for the subsequent change can be set to zero, if the execution condition for another PSCell is fulfilled while the UE is completing the PSCell change. 
· Option 2: No. According to TS37.340 and RAN2 agreements, UE is not evaluating the execution condition of other candidate PSCells while executing CPC, and the evaluation is continued after finishing the PSCell addition or change. 


Topic #2: Improvement on SCell/SCG setup delay
Sub-topic 2-1 scope and overall solution
Issue 2-1-1: scope of improvement on SCell/SCG setup delay
· Candidate solutions:
· All companies agree to consider FR1+FR2 as main scenario. This aligns with agreements in RAN4#106. No new agreement is needed.

Issue 2-1-2: solutions to improve SCell/SCG setup delay
· Agreements:
· Solution based on existing measurement and solution based on enhanced measurement are not mutual exclusive. The two solutions are be discussed in parallel.

Issue 2-1-3: Scell delay improvement target 
· Candidate solutions:
· FFS: RAN4 shall specify scenarios where the delay is less than 100 ms, even close to 20 ms (RRC setup/resume delay) 


Issue 2-1-4: relationship between R16 EMR and R18 enahcement to SCell/SCG setup delay
· Candidate solutions:
· FFS: Rel-18 enhancements to SCell/SCG setup delay should be independent of UE support of Rel-16 EMR feature. 


Issue 2-1-5: clarification on ‘Early measurement’ 
· Candidate solutions:
· FFS: Early measurements can be considered at RRC connection setup regardless of whether they originate from IDLE/INACTIVE mode or from CONNECTED mode before the UE entered IDLE/INACTIVE mode. (Nokia)


Issue 2-1-6: others 
· Candidate solutions:
· FFS: RAN4 shall clarify that the Idle/Inactive measurement ending point to improve Scell/SCG setup delay shall be at the reception of the connected mode measurement configuration, here say for example upon receiving the 1st RRC_reconfiguration message. (E///)


Sub-topic 2-2 solutions based on existing measurement 
Issue 2-2-1: overall solution for UE which is configured with EMR measurement.
· Agreements:
· FFS whether to introduce indication of availability and/or validity status of measurement results from UE to NW into the [existing] EMR reports.


Issue 2-2-2: overall solution for UE which is not capable of EMR measurement.
· Candidate solutions:
· Option 1: 
· For non-EMR capable UE, UE can report measurement results of carrier/cell configured for cell re-selection for CA/DC setup.
· Option 1a: 
· the measurement results can be reported in following two ways:
· in RRCResumeComplete (or RRCSetupComplete) message
· after UE in connected mode (i.e. in UEInformationResponse message)
· Option 2: FFS


Issue 2-2-3: definition of ‘valid’ in solution based on existing measurement
· Agreements:
· Candidate criteria for measurements validity definition
· A) the measurement are performed within the last [X] seconds before it is reported
· B) the reported measurement results satisfy measurement accuracy
· C) variation of serving cell RSRP/RSRQ does not exceed [Y] dB
· FFS whether a single or several criteria should be used for measurements validity definition.


Issue 2-2-4: indication of valid measurement results
· Candidate solutions:
· Option 1: 
· For EMR capable UE, introduce a new indication in existing EMR report to allow UE to indicate network whether and which EMR measurement results are valid upon UE returning connected mode.
· For non-EMR capable UE, allow UE to report valid measurement results obtained during idle/inactive mode upon UE returning connected mode.
· Option 1a: 
· UE check the validity of measurement result and add new signaling for “validity”. Threshold of RSRP/RSRQ variation for validity check is configurable by NW.
· For non-EMR capable UE, similar measurement reporting scheme as EMR can be re-used.
· Option 1b: 
· With EMR, UE evaluates whether the measurement results are valid when indicating the availability in RRCSetupComplete or when reporting in RRCResumeComplete.
· Without EMR, UE reports the measurement results in connected mode and evaluates whether the measurement results are valid when UE reports the measurement results to NW.
· Option 2: 
· The UE indicates validation status at RRC setup/resume complete to inform the network whether the UE is ready to report or still needs some time for validation of measurements in connected mode. RAN4 to inform RAN2 about the need for such indication.
· Option 3: 
· As UE is able to make decision whether the current measurement results are valid or not, the necessity of introducing additional indication is not observed.
· Option 4: 
· RAN4 shall agree on introduce a configurable validity timer Tvalidity. The validity timer can be described as within x seconds until msg3 (RRC setup/Resum complete) . The value of this x seconds shall be indicated toward RAN2 as a value range for example from 5 to 60 seconds.


Issue 2-2-5: others
· Agreements:
· If only existing measurement, including legacy measurement for cell re-selection and EMR are used, existing cell re-selection requirements (4.2, 38.133) and idle mode CA/DC measurement requirements (4.4, 38.133) can be reused.  
· FFS:
· For SCell/SCG setup delay improvement, the measurement accuracy for Rel-16 idle mode CA/DC measurement can be used as baseline 
· For EMR based measurement, it is not preferred to continue measurements after T331 expires/ is stopped (including in idle/inactive and connected mode). 


Sub-topic 2-3 solutions based on enhanced measurement
Issue 2-3-1: overall solution
· Candidate solutions:
· Option 1: 
· NW provides information for additional measurements. It can be preconfigured upon RRC release, or it can be broadcasted. 
· Additional measurement is triggered upon MO/MT call under certain conditions. 
· UE perform additional measurements after transmitting msg1 and measurement can be done during RRC connected.
· Option 2: FFS



Issue 2-3-2: feasibility of enhanced measurement which starts from RRC setup/resume procedure.
· Candidate solutions:
· FFS: Feasibility of additional measurement during RRC connection setup is questionable. For instance, Rx beam sweeping is still needed for additional measurement during RRC connection setup unless target cell has been measured recently. However, if target cell has been measured recently before RRC connection setup, UE could directly send that measurement result, instead of doing another round of measurement.
· FFS: It is not clear how much gain would be achieved by allowing UE perform enhanced measurement just dozens of milliseconds in advance, compared with the case network configure MO upon UE enters to connected mode. Moreover whether UE can acquire a complete measurement result during dozens of milliseconds is questionable.

Issue 2-3-3: definition of ‘valid’ for solutions based on enhanced measurement
· Candidate solutions:
· Option 1: If the time span from the ending point of EMR measurement (T1) to starting point of additional measurement (T2) is less than [Tvalid] seconds, the measurement result obtained during IDLE/INACTIVE mode can be regarded as valid and useful result. 
· Option 2:
· Available IDLE/INACTIVE measurements are considered valid, if they fulfil L3 measurement accuracy requirements.
· When the UE has been stationary since the last measurement (no time limitation), measurement results can be considered valid and re-evaluation round can be quick.
· UE shall not report measurements that do not fulfil the validity criteria. UE can still report the availability status about ongoing measurements.



Issue 2-3-4: starting point of the enhanced measurement
· Candidate solutions:
· Option 1: 
· In case of MT-call, NW can trigger UE to perform FR2 enhanced measurement. The triggering command can be included in paging. (Note: signaling details up to RAN2).
· In case of MO-call, UE determine whether performing additional/enhanced measurement is required.
· UE initiate additional/enhanced measurement when volume of MO-data exceeds the threshold. Otherwise, the measurement is not required. (Note: signaling details up to RAN2). 
· NW can provide threshold information of MO data volume for fast CA/DC setup upon RRC release
· Option 2: 
· Validation of available IDLE/INACTIVE mode measurements may start at RRC connection setup/resume.
· Option 3: 
· Whether to perform addition measurement starting from RRC connection setup/resume procedure can be up to UE implementation.
· Option 4: 
· For MT originating call, UE starts to perform additional measurement after paging reception. And for MO call, UE starts to perform additional measurement after first RACH preamble transmission, i.e. Msg1.



Issue 2-3-5: ending point of the enhanced measurement
· Candidate solutions:
· The ending point of the enhanced measurement is FFS
· Option 1: When UE sends RRCResumeComplete or SecurityModeComplete 
· Option 2: At the reception of the RRC CONNECTED mode measurement configuration (the 1st RRC_reconfiguration message) 
· Option 3: During RRC CONNECTED state 



Issue 2-3-6: Reporting of the measurement results
· Candidate solutions:
· FFS: Validation / re-evaluation measurement results should be made available to the network as soon as the validation has been completed regardless of the maximum validation delay. 
· FFS: Reporting of the validated measurements should be enhanced to allow the UE to report early measurement results as soon as validation is completed. RAN4 to inform RAN2 about the need for such enhancement.



Issue 2-3-7: network assistant information
· Candidate solutions:
· FFS: NW shall provide explicit information such as target frequency and/or Cell ID, and/or target SSB info for additional/enhanced measurement on FR2. The frequency/band lists can be overlapped with the list of cell reselection or EMR. Signaling details are up to RAN2. 
· FFS: NW can provide explicit information such as target frequency and/or Cell ID, and/or target SSB info for measurements in RRC configuration before idle mode or SIB. 
· FFS: For the additional measurement, candidate frequency information can be provided by NW. 
· FFS: NW can provide threshold information of MO data volume for fast CA/DC setup upon RRC release.  


Issue 2-3-8: number of samples, including whether Rx beam sweeping is needed
· Candidate solutions:
· Option 1: 
· Enhanced measurement requires at least 8 SSB samples and additional [X] samples of SSB burst.  (FFS on X, e.g 2)
· Option 2: 
· Number of samples UE needs to measure can be depending on UE radio conditions and measurement conditions.
· During re-evaluation/validation measurements, UE is not expected to perform full beam-sweeping and hence, the scaling factor associated with the beam sweeping can be reduced.
· Option 3: 
· During the additional measurement, for the further validity check, reduced samples and (or) reduced beam sweeping factors can be considered for the results obtained within the last [X] seconds. Reduced samples or reduced beam sweeping factors may not be considered for results obtained more than [X] seconds ago. Also, for the results obtained within the last [Y] (Y<X) seconds, it can be treated as valid results without additional measurements.
· Option 4:
· Both introducing UE capability for lower Rx beam sweeping factor like Rel-17 positioning and using the previous beam information obtained in the early measurement can be the candidate options.
· Option 5: 
· As baseline, RAN4 shall not reduce the scaling factor of Rx beam sweeping when defining requirements for the new measurement during RRC connection setup/resume.
· Option 5a: 
· To guarantee the measurement accuracy, the measurement samples are not supposed to be reduced. Not to reduce the scaling factor of Rx beam sweeping during the RRC connection setup/resume procedure.


Issue 2-3-9: number of carriers
· Agreements:
· UE is not expected to perform enhanced measurement on FR2 more than one carrier per band. FFS: on the selection of carriers if multiple carriers are configured per band in FR2.

Issue 2-3-10: periodicity of reference signal
· Candidate solutions:
· Option 1: 
· Enhanced measurement period can be based on SSB period instead of SMTC for the frequency. SSB period can be provided by NW or default SSB period (20ms) can be applied.
· Option 1a: 
· Enhanced measurement period can be based on SSB period instead of SMTC.
· Option 2: FFS

Issue 2-3-11: measurement configuration
· Candidate solutions:
· FFS: UE may receive the measurement configuration during previous connected mode, or alternatively UE may read SIB information. Signaling details are up to RAN2.
· FFS: UE can use previously stored and/or used FR2 Scell configuration.



Issue 2-3-12: applicability rules to perform enhanced measurement
· Candidate solutions:
· Option 1: 
· The enhanced measurement is not applied when PCell is FR2.
· The enhanced measurement is applied when target cell SNR > [Y] dB (e.g Y = 6 dB).
· UE is allowed to stop enhanced measurement upon RA procedure problem (e.g msg2 reception failure). 
· Option 2: FFS 


Topic #3: Enhanced CHO configurations
Sub-topic 3-1 Scope of RRM requirements for enhanced CHO configurations 
Issue 3-1-1: whether both scenarios in objectives 3 and 4 are considered in RAN4 requirements:
· Agreements:
· Define requirements for the following scenarios:
· Scenario 1: CHO including target MCG and target SCG in NR-DC. (obj. 3)
· Scenario 2: CHO including target MCG and candidate SCG for CPC/CPA in NR-DC (obj. 4)

Issue 3-1-2: frequency range
· Agreements:
· Both FR1+FR2 and FR1+FR1 NR-DC are in scope of RRM requirements for enhanced CHO configurations.
· RAN4 shall start from FR1+FR2 NR-DC. Discussion on FR1+FR1 NR-DC will start from RAN4#108.

Sub-topic 3-2 CHO including target MCG and target SCG in NR-DC (obj. 3)
Issue 3-2-1: PCell handover delay in CHO including target MCG and target SCG in FR1+FR2 NR-DC (obj. 3)
· Agreements:
· PCell handover delay in CHO including target MCG and target SCG in FR1+FR2 NR-DC (obj. 3) is defined as:
· DCHOwithPSCell_PCell = TRRC + TEvent_DU + Tmeasure + Tprocessing + TIU + T∆ + Tmargin + TCHO_execution.
· Definition of each component, except Tprocessing, is same as that defined in CHO requirement in TS38.133 clause 6.4.1.2.
· Definition of Tprocessing:
· Option 1: same as that defined in requirements of handover with PSCell.
· Option 2: same as that defined in requirements of CHO.



Issue 3-2-2: PSCell handover delay in CHO including target MCG and target SCG in FR1+FR2 NR-DC (obj. 3)
· Candidate solutions:
· Companies are encouraged to further discuss the following issues:
· When does UE execute PSCell addition/change
· Option 1: after PCell CHO is executed but before it is completed.
· Option 2: after PCell CHO is completed.
· Whether Tsearch_PCell_Conditional is neeed in DCHOwithPSCell_PSCell?


Sub-topic 3-3 CHO including target MCG and candidate SCG for CPC/CPA in NR-DC (obj. 4)
Issue 3-3-1: PCell handover delay in CHO including target MCG and candidate SCG for CPC/CPA in FR1+FR2 NR-DC (obj. 4)
· Candidate solutions:
· Option 1: same as that in obj. 3.
· Option 2: DCHOwithCPAC = Max [DCHO,  DCPAC] 
· DCHO = TRRC + TEvent_DU + Tmeasure + TCHO_execution +Tprocessing + TIU + T∆ + Tmargin
· where all detail delay components shall follow TS38.133 clause 6.1.4.2 legacy definition 
· DCPAC = TRRC_delay + TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
· where all detail delay components shall follow TS38.133 clause 8.9A.2 legacy definition
· Option 3: same as CHO 
· DCHOwithPSCell_PCell = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution and Tinterrupt = Tprocessing + TIU + T∆ + Tmargin, except that
· Tprocessing = 25 ms
· TIU can be up to the summation of SSB to PRACH occasion association period and 10 ms as UE can transmit RACH on different FR simultaneously in FR1+FR2 NR-DC.


Issue 3-3-2: PSCell handover delay in CHO including target MCG and candidate SCG for CPC/CPA in FR1+FR2 NR-DC (obj. 4)
· Candidate solutions:
· Option 1: 
· if conditions for CPC are met before conditions for CHO are met, follow objective 3 requirements.
· If conditions for CPC are met after CHO is complete, reuse existing CPC requirements.
· Option 2: DCHOwithCPAC = Max [DCHO,  DCPAC] 
· DCHO = TRRC + TEvent_DU + Tmeasure + TCHO_execution +Tprocessing + TIU + T∆ + Tmargin
· where all detail delay components shall follow TS38.133 clause 6.1.4.2 legacy definition 
· DCPAC = TRRC_delay + TEvent_DU + Tmeasure + TUE_preparation + Tprocessing + T∆ + TPSCell_ DU + 2 ms
· where all detail delay components shall follow TS38.133 clause 8.9A.2 legacy definition
· Option 3: 
· DCHOwithPSCell_PCell = TRRC + TEvent_DU + Tmeasure + TCHO_execution + Tprocessing + Tsearch_PSCell + T∆_PSCell + TPSCell_ DU + 2 ms, where
· The definitions of TRRC, TEvent_DU, Tmeasure, TCHO_execution, Tprocessing are the same as the definitions in the delay requirements for Pcell
· TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to the summation of SSB to PRACH occasion association period and 10 ms as UE can transmit RACH on different FR simultaneously in FR1+FR2 NR-DC.


Issue 3-3-3: possible interruption from multiple scenarios due to performing CHO and CPC simultaneously
· Candidate solutions:
· Option 1: 
· Before defining requirements, RAN4 shall discuss possible interruptions from multiple scenarios due to performing CHO and CPC simultaneously.
· By assuming Tevent_DU for CHO and CPC are started at the same time but done in different time, there can be potential interruptions such as 
· RF tune during CHO or CPC can interrupt to perform the measurement for the other process of CHO or CPC.
· RF tune may not start at the same time. During Tprocessing, it can be interrupted due to RF tune for the other process of CHO or CPC. 
· Option 2: FFS


Issue 3-3-4: others
· Candidate solutions:
· FFS: RAN4 to Study if there has potential impact on PCell and PSCell due to parallel processing during CHO and CPC/CPA simultaneous execution.
· FFS: For the case that CHO condition is fulfilled firstly, it needs more RAN2 conclusions on whether UE would further wait for CPC/CPA conditions to be satisfied.
