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1 Introduction
In this contribution, we discuss below objective #7 from mobility enhancement work item [1].

7. [bookmark: _Hlk146878709]To study and specify how to reuse the IDLE/INACTIVE mode measurement results which are to be reported during and/or after RRC connection setup/resume in order to improve SCell/SCG setup delay [RAN4, RAN2], including:
· Availability and validation of the IDLE/INACTIVE mode measurement results to be reported [RAN4]; and
· Definition of corresponding RRM requirements [RAN4]; and
· If necessary based on RAN4 outcome, definition of corresponding signalling support [RAN2].
 
Note 6: RAN4 will coordinate in due course with RAN2 to start the work.
Note 7: R4-2220415 serves as baseline for future work in RAN4
Note 8: With exception of the above scenarios, enhancements on IDLE/INACTIVE mode measurements and on UE behavior in IDLE/INACTIVE mode are not in scope.

RAN4 has a send LS [2] indicates two solutions for objective#7
· Solution based on existing measurement.
· Solution based on enhanced measurement.

In RAN2#123bis, RAN2 agreed to reuse EMR framework for this objective
· R2 expect to reuse legacy EMR to great extent

RAN4 has sent additional LS [3] to provide more details.

In this contribution, we discuss the RAN2 impact based on RAN4 agreements.
2 Discussion
2.1 Solution based on existing measurement.
According to the LS in [2], RAN4 agreed that the UE could report available measurement result from IDLE/INACTIVE mode to the network if is valid. 
	RAN4 #108 Agreements: 
Measurement reporting
<Agreement>
· For UE which is not capable of EMR, when the measurement results during idle/inactive mode are available and valid, UE can report these results to the network during or after RRC setup or resume procedures. The reporting procedure is up to RAN2.



And later in LS [3], RAN4 indicates that valid of measurement result is controlled by a timer.

	RAN4 #108bis 
<Agreement>: 
· The measurements are considered valid if both of the following conditions are satisfied
· A) the measurement are performed within the last [X] seconds before it is reported
· X value is network configured. Signalling details are up to RAN2
· FFS on the X value(s) and will be decided by RAN4
· If X is not defined then no requirements will be introduced
· B) the reported measurement results satisfy measurement accuracy [at the measurement instance]
· FFS on side conditions



Based on above LSes, we think the RAN2 should discuss what’s the procedure for solution based on existing measurement and corresponding RAN2 impact. We summarized our understanding in P1 below. Note that we assume the UE still reports the targets based on NW configuration (which seems common RAN2 understanding) although RAN4 indicates that it would be up to UE implementation.

Proposal 1: RAN2 understands the procedure of “solution based on existing measurement” as below:
· Step 1 – The network indicates it request UE to report existing measurement result  
· The configuration including
· A list of NR frequencies to report (reusing EMR IE MeasIdleCarrierNR-r16 if possible)
· Validity condition for measurement result
· FFS the configuration is in RRC Release message or in SIB11
· Step 2 – During IDLE/INACTIVE mode, no change on UE’s measurement behavior. 
· The UE performs measurement on cell selection/reselection targets as legacy.
· Step 3 – Upon entering connect, if the available measurement results from IDLE/INACTIVE mode fulfills below criteria, the UE reuse EMR framework to report the result. 
· In the frequency list provided by network and the measurement quality is larger than configured threshold
· The measurement is performed within X seconds as configured in validity condition

Below would be ASN.1 impact based on our understanding in P1 (assuming the control is on RRC Release).

RRCRelease-v1610-IEs ::=            SEQUENCE {
    voiceFallbackIndication-r16        ENUMERATED {true}                             OPTIONAL, -- Need N
    measIdleConfig-r16                 SetupRelease {MeasIdleConfigDedicated-r16}    OPTIONAL, -- Need M
    nonCriticalExtension               RRCRelease-v1650-IEs                          OPTIONAL
}

RRCRelease-v18xx-IEs ::=            SEQUENCE {
    measExistReportConfig-r18          SetupRelease {MeasExistReportConfig-r18}      OPTIONAL, -- Need M
}


MeasIdleConfigDedicated-r16 ::= SEQUENCE {
    measIdleCarrierListNR-r16    SEQUENCE (SIZE (1..maxFreqIdle-r16)) OF MeasIdleCarrierNR-r16          OPTIONAL,     -- Need N
    measIdleCarrierListEUTRA-r16 SEQUENCE (SIZE (1..maxFreqIdle-r16)) OF MeasIdleCarrierEUTRA-r16       OPTIONAL,     -- Need N
    measIdleDuration-r16         ENUMERATED{sec10, sec30, sec60, sec120, sec180, sec240, sec300, spare},
    validityAreaList-r16         ValidityAreaList-r16                  OPTIONAL,     
    ...
}

MeasExistReportConfig-r18 ::= SEQUENCE {
    measIdleCarrierListNR-r18  SEQUENCE (SIZE (1..maxFreqIdle-r16)) OF MeasIdleCarrierNR-r16 OPTIONAL,   -- Need N
    measValidityTime-r18       ENUMERATED {ffs}
    ...
}


[bookmark: _Hlk134627049][bookmark: _Hlk149906033][bookmark: _Hlk149905730]2.2 Solution based on enhanced measurement
According to RAN4 agreement, the feasibility of solution based on enhanced measurement is still under discussion. So, we think RAN2 should wait for RAN4 before agreeing on the signaling.
 
	[bookmark: _Hlk146879107]RAN4 #106: R4-2303176
<Agreement>
RAN4 can continue discussion on the feasibility of doing additional measurement starting from RRC setup/resume, and requirements shall be defined if feasible solution is agreed.



Proposal 2: For solution based on enhanced measurement, RAN2 to wait RAN4 on the feasibility study.

However, we would like to share our understanding of this solution as in P3. We hope that once RAN4 confirms the feasibility, we can have the CR quickly.

Proposal 3: If feasibility is confirmed by RAN4, RAN2 understands “solution based on enhanced measurement” as below:
· The solution is only applicable to EMR capable UE
· The procedure is the same as EMR with the exception that
· The UE continues to measure some EMR target(s) during connection setup/resume until the reception/resume of the RRC CONNECTED mode measurement.
· The network will not fetch EMR results before providing the measConfig for RRC_CONNECTED
· For RRC Setup, this imply that the NW will send UE Information request for EMR result after first reconfiguration message 
· For RRC Resume, there is no change as the connected mode measurement is already resumed upon receiving RRCResume message

Then our understanding on potential impact is described in P4.

Proposal 4: With the understanding in P3, the potential R2 SPEC impact for this solution is
· One control bit to indicate the UE shall perform enhancement EMR measurements for some EMR targets
· FFS the control is per UE or per EMR frequency
· FFS in RRCRelease or in SIB11 or both
· FFS additional filter on EMR targets (e.g. based on serving cell threshold) 

Sample ASN.1 is shown below (assuming that the control bit is per UE in RRCRelease).

RRCRelease-v1610-IEs ::=            SEQUENCE {
    voiceFallbackIndication-r16        ENUMERATED {true}                             OPTIONAL, -- Need N
    measIdleConfig-r16                 SetupRelease {MeasIdleConfigDedicated-r16}    OPTIONAL, -- Need M
    nonCriticalExtension               RRCRelease-v1650-IEs                          OPTIONAL
}


MeasIdleConfigDedicated-r16 ::= SEQUENCE {
    measIdleCarrierListNR-r16    SEQUENCE (SIZE (1..maxFreqIdle-r16)) OF MeasIdleCarrierNR-r16          OPTIONAL,     -- Need N
    measIdleCarrierListEUTRA-r16 SEQUENCE (SIZE (1..maxFreqIdle-r16)) OF MeasIdleCarrierEUTRA-r16       OPTIONAL,     -- Need N
    measIdleDuration-r16         ENUMERATED{sec10, sec30, sec60, sec120, sec180, sec240, sec300, spare},
    validityAreaList-r16         ValidityAreaList-r16                  OPTIONAL,     -- Need N
    ...,
    [[
    enhaMeasDuringConnSteup      ENUMERATED {enable, disalse}          OPTIONAL      -- Need N
    ]]
}


3 Conclusions	
Based on the discussion in section 2, we have following proposals. 

Proposal 1: RAN2 understands the procedure of “solution based on existing measurement” as below:
· Step 1 – The network indicates it request UE to report existing measurement result  
· The configuration including
· A list of NR frequencies to report (reusing EMR IE MeasIdleCarrierNR-r16 if possible)
· Validity condition for measurement result
· FFS the configuration is in RRC Release message or in SIB11
· Step 2 – During IDLE/INACTIVE mode, no change on UE’s measurement behavior. 
· The UE performs measurement on cell selection/reselection targets as legacy.
· Step 3 – Upon entering connect, if the available measurement results from IDLE/INACTIVE mode fulfills below criteria, the UE reuse EMR framework to report the result. 
· In the frequency list provided by network and the measurement quality is larger than configured threshold
· The measurement is performed within X seconds as configured in validity condition

Proposal 2: For solution based on enhanced measurement, RAN2 to wait RAN4 on the feasibility study.

Proposal 3: If feasibility is confirmed by RAN4, RAN2 understands “solution based on enhanced measurement” as below:
· The solution is only applicable to EMR capable UE
· The procedure is the same as EMR with the exception that
· The UE continues to measure some EMR target(s) during connection setup/resume until the reception/resume of the RRC CONNECTED mode measurement.
· The network will not fetch EMR results before providing the measConfig for RRC_CONNECTED
· For RRC Setup, this imply that the NW will send UE Information request for EMR result after first reconfiguration message 
· For RRC Resume, there is no change as the connected mode measurement is already resumed upon receiving RRCResume message

Proposal 4: With the understanding in P3, the potential R2 SPEC impact for this solution is
· One control bit to indicate the UE shall perform enhancement EMR measurements for some EMR targets
· FFS the control is per UE or per EMR frequency
· FFS in RRCRelease or in SIB11 or both
· FFS additional filter on EMR targets (e.g. based on serving cell threshold) 
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