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1. [bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2#124 meeting, RAN2 made the following agreements [1]:
	“Enhanced measurements”.
- 	Nokia assumes these are the same as R16 EMR with added verification, i.e. we see these are enhancement on top of R16. 
-	LG think measurement reporting is one feature, and additional measurement is another feature.
-	MTK Think that the two features are R16 EMR with added verification and then the “additional measurements”
-	Ericsson think the terminology is confusing that the “additional measurements” should be called “measurements at setup”. Nokia think the measurement can continue beyond setup. QC agrees. 
-	vivo think the X value, this kind of enhancement is only for the Enhanced R16 EMR. 
-	Session Chair proposes to agree: “Enhanced measurements” = R16 EMR + verification acc to R4 LS. LGE has a different opinion. 
R2 understanding, from functionality point of view: “Enhanced measurements” = R16 EMR + verification acc to R4 LS.
We attempt to make a CR with solution (offline).
Additional measurements
P1-P13
-	Ericsson think the timer is used for EMR to decide if the UE uses dedicated or common configuration. 
-	Nokia think the measurements doesn’t start until connection setup so not useful with a timer.
-	HW think R4 hasn’t agreed on the additional measurements. Think this will take some time to converge. 
P5 
[bookmark: OLE_LINK5]-	HW think the word should be “simultaneously”. CATT agrees
-	ZTE think this was not discussed in R4 and R4 are still discussing multipe solutions. 
P7
-	CATT think It is not reasonable to assume reporting in the XXcomplete msg. 
P11
-	QC wonder if the threshold is for reporting or for performing measurements, if for performing measurements not clear how this works. 
Session Chair: given the comments, conclude that even if R4 decides to include this at current meeting, then R2 anyway need at least 1Q to work on the detailed solution. 
R2 will not attempt to make CR now for the “additional measurements”.
3.1 
-	Chair: it seems that X is mandatory for R18 behaviour, in discussions early in the week the feature was described as R16 EMR + validation. 
-	Nokia think this is not the case, think that R18 has two parts a) validation with X and b) continuing the measuremements longer. 
-	HW think X is mandatory for R18 behaviour. Apple agrees. 
-	Chair: It seems RAN2 cannot converge on the main character on the feature also for the “enhanced measurements”, Ericsson still think we can have a CR discussion. Can anyway attempt progess
3.2
-	Nokia think that RAN4 has decided to not apply T331, i.e. UE would do measurements only based on dedicated config and not stop doing these. 
-	MTK think RAN4 never discuss T331, we should apply this as for R16 EMR. QC agrees with MTK. Apple agrees. 
-	Chair: also for this aspect, difference of opinions in RAN2

If timer X is not configured the validation is not applied
Conclusion: RAN2 cannot conclude the eEMR “enhanced measurements” either at current meeting, too many open points, (and late info from RAN4)



In RAN#102 plenary agreed the following [2]. In this contribution, we will further discuss the remaining issues based on the below conclusion.
RP-233968	Result of offline discussion on Rel-18 Mobility enhancement extension	
	related to RP-233252
	Proposal 1: RP to approve the exception sheet in RP-233969. (1Q extension for mobility objective#7)
	Proposal 2: RP to approve the revised WID in RP-233970. (No change on objective #7 but update the impacted 
	SPEC list).
	Proposal 3: RP to approve the CR in RP-233971 to replace the 38.133 CR R4-2321641 (CR#3952) in RP-233362.
	Proposal 4: RP to task RAN2/RAN4 to complete the R18 mobility WI objective#7 in 2024/Q1, focus on solution 
	based on existing measurement, as below:
	•	RAN2 to define time-based measurement result validation configuration based on RAN4 agreements.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]	•	RAN2 signaling to enable reporting of cell reselection measurement or EMR for fast CA/DC setup.
	•	NOTE 1: RAN4 shall not work on any new requirements for this functionality in Rel-18. Only essential corrections 
	are allowed.
	•	NOTE 2: If RAN2 is not able to complete the work, the functionality will be removed from Rel-18.
	•	NOTE 3: Existing measurement means that no additional measurement is performed during RRC Setup/Resume 
	procedure.
	RAN2 chair: NOTE 2: should say "to complete by Q1/24"	
	conclusion: proposal 4 is endorsed with the deadline Q1/24
2. Discussion
The reporting procedure for R18 eEMR
[bookmark: OLE_LINK26][bookmark: OLE_LINK29]According to RAN#102 meeting, R18 eEMR is for time-based measurement result validation of R16 EMR and cell reselection measurement. What needs to be discussed in RAN2 is the reporting procedure of R18 eEMR. In RAN2#123bis meeting, RAN2 agreed to reuse legacy EMR to great extent. Based on this, we think the simplest way is to introduce one indication for R18 eEMR via SIB11 to enable the UE to report valid measurement results of cell reselection and/or R16 EMR. Specifically, when the network configures the indication, for EMR capable UE, the UE can perform R16 EMR and cell reselection measurement and report the corresponding valid measurement results. For non-EMR capable UE, the UE can report the valid cell reselection measurement results. The remaining procedure will reuse the legacy idle/inactive measurement and no additional signaling needs to be introduced. A similar mechanism has been used for EPS Fallback. Given the above, we have the following proposal:
[bookmark: _GoBack]Proposal 1: Introduce an indication in SIB11 to indicate reporting R18 eEMR results is allowed.
After the network enables UE to report R18 eEMR results, for EMR capable UE, the UE can report R16 EMR results and R18 eEMR results including valid R16 EMR results if the network configures the validation timer. From the network perspective, the network is unable to distinguish the R16 EMR results and R18 eEMR results, which causes the network still to use invalid measurement results of R16 EMR to configure DC/CA for UE. In addition, if the network enables the UE to report R18 eEMR results, it does not make sense to report R16 EMR results. Therefore, if both R16 EMR and R18 eEMR are configured, UE reports measurement results based on R18 eEMR procedure.
Proposal 2: If both R16 EMR and R18 eEMR are configured, UE reports measurement results based on R18 eEMR procedure.
Validity configuration
	RAN4 #109 
<Agreement>: 
· The measurements results are considered as valid if both of the following conditions are satisfied: 
· If accuracy requirements are met, the measurement results are valid for IDLE/INACTIVE measurements within the last X seconds before msg1 transmission for RRC resume/setup request.
· X value is network configured. If network doesn’t provide configuration of X, UE is not required to perform validity check. 
· Candidate values for X: 5s, 10s, 20s, 50s, 100s.
· The reported measurement results satisfy measurement accuracy at the measurement instance.



In RAN4#109 meeting, RAN4 agreed that the measurement result needs to satisfy the measurement performed within the last [X] seconds before msg1 transmission and satisfy measurement accuracy, which can be considered valid. In RAN2#124 meeting, the configuration of validity timer was discussed in [AT124][501][feMob] [3]. Some companies think the validity timer can be configured in RRCRelease and updated through SIB11. From our understanding, we do not see the necessity for validity timer in RRCrelease because UE will always update the X value before reporting in target cell. For SIB11, when UE performs cell reselection, UE may not have read SIB11 before reporting the measurement results. As a result, the validity check cannot be performed. Therefore, we think validity timer should be configured in SIB1 to ensure that the UE can receive the X value before reporting in target cell. Given the above, we have the following proposal:
Proposal 3: The validity timer can be configured by the network via SIB1.
The TP is provided in the Annex, which can be considered as baseline.
Proposal 4: RAN2 to consider the TP as baseline.
3. Conclusion
In this paper, the following proposals are given: 
Proposal 1: Introduce an indication in SIB11 to indicate reporting R18 eEMR results is allowed.
Proposal 2: If both R16 EMR and R18 eEMR are configured, UE reports measurement results based on R18 eEMR procedure.
Proposal 3: The validity timer can be configured by the network via SIB1.
Proposal 4: RAN2 to consider the TP as baseline.
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Annex: TP for implementing eEMR
Next Modified Subclause
[bookmark: _Toc60776987][bookmark: _Toc139045257][bookmark: _Toc131064883][bookmark: _Toc60777158][bookmark: _Hlk54206873][bookmark: _Toc139045473][bookmark: _Toc60777150][bookmark: _Toc60776989][bookmark: _Toc139045259]5.7.8.2a	Performing measurements
When performing measurements on NR carriers according to this clause, the UE shall derive the cell quality as specified in 5.5.3.3 and consider the beam quality to be the value of the measurement results of the concerned beam, where each result is averaged as described in TS 38.215 [9].
While in RRC_IDLE or RRC_INACTIVE, and T331 is running and SDT procedure is not ongoing, the UE shall:
1>	perform the measurements in accordance with the following:
2>	if the VarMeasIdleConfig includes the measIdleCarrierListEUTRA and the SIB1 contains idleModeMeasurementsEUTRA:
3>	for each entry in measIdleCarrierListEUTRA within VarMeasIdleConfig:
4>	if UE supports NE-DC between the serving carrier and the carrier frequency indicated by carrierFreqEUTRA within the corresponding entry:
5>	perform measurements in the carrier frequency and bandwidth indicated by carrierFreqEUTRA and allowedMeasBandwidth within the corresponding entry;
5>	if the reportQuantitiesEUTRA is set to rsrq:
6>	consider RSRQ as the sorting quantity;
5>	else:
6>	consider RSRP as the sorting quantity;
5>	if the measCellListEUTRA is included:
6>	consider cells identified by each entry within the measCellListEUTRA to be applicable for idle/inactive mode measurement reporting;
5>	else:
6>	consider up to maxCellMeasIdle strongest identified cells, according to the sorting quantity, to be applicable for idle/inactive measurement reporting;
5>	for all cells applicable for idle/inactive measurement reporting, derive measurement results for the measurement quantities indicated by reportQuantitiesEUTRA;
5>	store the derived measurement results as indicated by reportQuantitiesEUTRA within the measReportIdleEUTRA in VarMeasIdleReport in decreasing order of the sorting quantity, i.e. the best cell is included first, as follows:
6>	if qualityThresholdEUTRA is configured:
7>	include the measurement results from the cells applicable for idle/inactive measurement reporting whose RSRP/RSRQ measurement results are above the value(s) provided in qualityThresholdEUTRA;
6>	else:
7>	include the measurement results from all cells applicable for idle/inactive measurement reporting;
2>	if the VarMeasIdleConfig includes the measIdleCarrierListNR and the SIB1 contains idleModeMeasurementsNR:
3>	for each entry in measIdleCarrierListNR within VarMeasIdleConfig that contains ssb-MeasConfig:
4>	if UE supports carrier aggregation or NR-DC between serving carrier and the carrier frequency and subcarrier spacing indicated by carrierFreq and ssbSubCarrierSpacing within the corresponding entry:
5>	perform measurements in the carrier frequency and subcarrier spacing indicated by carrierFreq and ssbSubCarrierSpacing within the corresponding entry;
5>	if the reportQuantities is set to rsrq:
6>	consider RSRQ as the cell sorting quantity;
5>	else:
6>	consider RSRP as the cell sorting quantity;
5>	if the measCellListNR is included:
6>	consider cells identified by each entry within the measCellListNR to be applicable for idle/inactive measurement reporting;
5>	else:
6>	consider up to maxCellMeasIdle strongest identified cells, according to the sorting quantity, to be applicable for idle/inactive measurement reporting;
5>	for all cells applicable for idle/inactive measurement reporting, derive cell measurement results for the measurement quantities indicated by reportQuantities;
5>	store the derived cell measurement results as indicated by reportQuantities for cells applicable for idle/inactive measurement reporting within measResultsPerCarrierListIdleNR in the measReportIdleNR in VarMeasIdleReport in decreasing order of the cell sorting quantity, i.e. the best cell is included first, as follows:
6>	if qualityThreshold is configured:
7>	include the measurement results from the cells applicable for idle/inactive measurement reporting whose RSRP/RSRQ measurement results are above the value(s) provided in qualityThreshold;
6>	else:
7>	include the measurement results from all cells applicable for idle/inactive measurement reporting;
5>	if beamMeasConfigIdle is included in the associated entry in measIdleCarrierListNR and if UE supports idleInactiveNR-MeasBeamReport for the FR of the carrier frequency indicated by carrierFreq within the associated entry, for each cell in the measurement results:
6>	derive beam measurements based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in TS 38.215 [9];
6>	if the reportQuantityRS-Indexes is set to rsrq:
7>	consider RSRQ as the beam sorting quantity;
6>	else:
7>	consider RSRP as the beam sorting quantity;
6>	set resultsSSB-Indexes to include up to maxNrofRS-IndexesToReport SS/PBCH block indexes in order of decreasing beam sorting quantity as follows:
7>	include the index associated to the best beam for the sorting quantity and if absThreshSS-BlocksConsolidation is included, the remaining beams whose sorting quantity is above absThreshSS-BlocksConsolidation;
6>	if the includeBeamMeasurements is set to true:
7>	include the beam measurement results as indicated by reportQuantityRS-Indexes;
2>	if, as a result of the procedure in this clause, the UE performs measurements in one or more carrier frequency indicated by measIdleCarrierListNR or measIdleCarrierListEUTRA:
3>	store the cell measurement results for RSRP and RSRQ for the serving cell within measResultServingCell in the measReportIdleNR in VarMeasIdleReport.
3>	if the VarMeasIdleConfig includes the measIdleCarrierListNR and it contains an entry with carrierFreq set to the value of the serving frequency:
4>	if beamMeasConfigIdle is included in that entry, and if the UE supports idleInactiveNR- MeasBeamReport for the FR of the serving cell:
5>	derive beam measurements based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in TS 38.215 [9];
5>	if the reportQuantityRS-Indexes is set to rsrq:
6>	consider RSRQ as the beam sorting quantity;
5>	else:
6>	consider RSRP as the beam sorting quantity;
5>	set resultsSSB-Indexes to include up to maxNrofRS-IndexesToReport SS/PBCH block indexes in order of decreasing beam sorting quantity as follows:
6>	include the index associated to the best beam for the sorting quantity and if absThreshSS-BlocksConsolidation is included in SIB2 of serving cell, the remaining beams whose sorting quantity is above absThreshSS-BlocksConsolidation;
5>	if the includeBeamMeasurements is set to true:
6>	include the beam measurement results as indicated by reportQuantityRS-Indexes;
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]NOTE 1:	How the UE performs idle/inactive measurements is up to UE implementation as long as the requirements in TS 38.133 [14] are met for measurement reporting. When enhancedMeasurementsNR is included in SIB11 and measurementValidityDuration is configured, the UE indicates the availability of measurement result and reports the measurement result if the measurement result was stored no more than X ms until message1 transmission. When measurementValidityDuration is not configured, UE is not required to perform validity check.
NOTE 2:	The UE is not required to perform idle/inactive measurements on a given carrier if the SSB configuration of that carrier provided via dedicated signaling is different from the SSB configuration broadcasted in the serving cell, if any.
NOTE 3:	How the UE prioritizes which frequencies to measure or report (in case it is configured with more frequencies than it can measure or report) is left to UE implementation.
NOTE 4:	When idleModeMeasVoiceFallback is included in SIB5, UE may decide to measure and report idle/inactive measurements for EUTRA carrier frequencies included in SIB5 even if it does not support NE-DC between the serving carrier and the EUTRA carrier frequencies.
NOTE 5: When enhancedMeasurementsNR is included in SIB11 and measurementValidityDuration is configured, UE may perform cell reselection measurement based on 38.133 [14] for NR carrier frequencies included in SIB3 or SIB4 if UE supports carrier aggregation or NR-DC between the serving carrier and the carrier frequency, and indicates the availability of measurement result and reports the measurement result if the measurement result was stored no more than X ms until message1 transmission. When measurementValidityDuration is not configured, UE is not required to perform validity check.
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SIB11
SIB11 contains information related to idle/inactive measurements.
SIB11 information element
-- ASN1START
-- TAG-SIB11-START

SIB11-r16 ::=                    SEQUENCE {
    measIdleConfigSIB-r16            MeasIdleConfigSIB-r16                       OPTIONAL, -- Need S
    lateNonCriticalExtension         OCTET STRING                                OPTIONAL,
..
[[
enhancedMeasurementsNR-r18     ENUMERATED{true}                                                   OPTIONAL,  -- Need R
  
]]
}

-- TAG-SIB11-STOP
-- ASN1STOP

	SIB11 field descriptions

	measIdleConfigSIB
Indicates measurement configuration to be stored and used by the UE while in RRC_IDLE or RRC_INACTIVE.

	enhancedMeasurementsNR
Indicates whether cell reselection and idle/inactive measurements and reporting can be used.



SIB1
SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs and barring information applied to the unified access control.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
[bookmark: _Hlk159157756]SIB1 message
-- ASN1START
-- TAG-SIB1-START

SIB1 ::=        SEQUENCE {
    cellSelectionInfo                   SEQUENCE {
        q-RxLevMin                          Q-RxLevMin,
        q-RxLevMinOffset                    INTEGER (1..8)                                              OPTIONAL,   -- Need S
        q-RxLevMinSUL                       Q-RxLevMin                                                  OPTIONAL,   -- Need R
        q-QualMin                           Q-QualMin                                                   OPTIONAL,   -- Need S
        q-QualMinOffset                     INTEGER (1..8)                                              OPTIONAL    -- Need S
    }                                                                                                   OPTIONAL,   -- Cond Standalone
    cellAccessRelatedInfo               CellAccessRelatedInfo,
    connEstFailureControl               ConnEstFailureControl                                           OPTIONAL,   -- Need R
    si-SchedulingInfo                   SI-SchedulingInfo                                               OPTIONAL,   -- Need R
    servingCellConfigCommon             ServingCellConfigCommonSIB                                      OPTIONAL,   -- Need R
    ims-EmergencySupport                ENUMERATED {true}                                               OPTIONAL,   -- Need R
    eCallOverIMS-Support                ENUMERATED {true}                                               OPTIONAL,   -- Need R
    ue-TimersAndConstants               UE-TimersAndConstants                                           OPTIONAL,   -- Need R
    uac-BarringInfo                     SEQUENCE {
        uac-BarringForCommon                UAC-BarringPerCatList                                           OPTIONAL,   -- Need S
        uac-BarringPerPLMN-List             UAC-BarringPerPLMN-List                                         OPTIONAL,   -- Need S
        uac-BarringInfoSetList              UAC-BarringInfoSetList,
        uac-AccessCategory1-SelectionAssistanceInfo CHOICE {
            plmnCommon                           UAC-AccessCategory1-SelectionAssistanceInfo,
            individualPLMNList                   SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo
        }                                                                                                   OPTIONAL    -- Need S
    }                                                                                                   OPTIONAL,   -- Need R
    useFullResumeID                     ENUMERATED {true}                                               OPTIONAL,   -- Need R
    lateNonCriticalExtension            OCTET STRING                                                    OPTIONAL,
    nonCriticalExtension                SIB1-v1610-IEs                                                  OPTIONAL
}

SIB1-v1800-IEs ::=               SEQUENCE {
     measurementValidityDuration-r18     ENUMERATED {5s, 10s, 20s, 50s, 100s}                          OPTIONAL,   -- Need R                                            
}


	SIB1 field descriptions

	cellBarredNTN
Value barred means that the cell is barred for connectivity to NTN, as defined in TS 38.304 [20]. Value notBarred means that the cell is allowed for connectivity to NTN. If not present, the UE considers the cell is not allowed for connectivity to NTN, as defined in TS 38.304 [20]. This field is only applicable to NTN-capable UEs.

	cellBarredRedCap1Rx
Value barred means that the cell is barred for a RedCap UE with 1 Rx branch, as defined in TS 38.304 [20]. This field is ignored by non-RedCap UEs.

	cellBarredRedCap2Rx
Value barred means that the cell is barred for a RedCap UE with 2 Rx branches, as defined in TS 38.304 [20]. This field is ignored by non-RedCap UEs.

	cellSelectionInfo
Parameters for cell selection related to the serving cell.

	eCallOverIMS-Support
Indicates whether the cell supports eCall over IMS services as defined in TS 23.501 [32]. If absent, eCall over IMS is not supported by the network in the cell.

	measurementValidityDuration
Indicates time values for UE to determine whether idle/inactive measurements or cell reselection measurements are valid as defined in TS 38.133[14]. Value 5s correspond to 5 seconds, value 10s correspond to 10 seconds and so on. If absent, a UE is not required to perform validity check.




End of Chang

