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[bookmark: _Ref488331639]Introduction 
For objective7, the following agreements were made in last RAN2 meeting.
	Agreements ON-LINE Tuesday (text format)
Two Enhancements are on the table: eEMR and IMR (temporary naming for this disc). 

eEMR: 
Rel-18 eEMR = Rel-16 EMR + Validation using time X 
- Rel-16 EMR Configuration of Idle Mode measurements is reused (assumption: no additional UE measurement behaviour needed for Rel-18 eEMR). 
- Rel-16 EMR Reporting is reused.
Understanding: Rel-16 EMR is configured + X is configured = Rel-18 eEMR is configured, (for UEs capable of Rel-18 eEMR). 
For UE capable of Rel-18 eEMR, with X configuration provided, There is no reason for / no need to report non-valid measurements (rel-16 EMR measurements) to the network.
ALT2: to have indication in signalling whether X filtering is applied. X configuration is added to rel-16 eEMR configuration (in SIB11 and RRC release)

IMR: 
Rel-18 IMR is Reporting of Available Idle/Inactive cell reselection measurements + Validation using time X (TBD if X is optional)
Existing Configurations for cell reselection specifies what the UE measures (from R2 point of view no additional assumptions for UE measurement behaviour for Rel-18 IMR).
Assume that IMR is independent of EMR and eEMR
R2-2401933	eEMR and IMR CR	Nokia, Nokia Shanghai Bell
Update the CR to reflect the agreement marked ALT2 above (and make X separate for eEMR and IMR)
if mega CRs are Cat F or C we need separate CR for UE cap for this feature


In this contribution, we would like to further discuss the remaining open issues for eEMR and IMR.
[bookmark: _Ref178064866]Discussion
Coexistence of EMR, eEMR and IMR
According to the agreement made from last RAN2 meeting, it is assumed that IMR is independent of R16 EMR and R18 eEMR.
	Assume that IMR is independent of EMR and eEMR


R18 eEMR is an enhancement for R16 EMR, i.e., UE performs validity check for R16 EMR measurement results and only reports the valid results to NW. If R18 eEMR is configured, there is no need to report legacy R16 EMR measurement results. 
For R18 IMR, it is introduced for non-EMR capable UE. For EMR capable UE, it is enough to rely on EMR/eEMR mechanism to perform idle/inactive measurement and reporting. Therefore, there is no need for a UE to support eEMR and IMR simultaneously.
Based on above discussions, it is proposed that only one type of measurement can be configured for a UE.
[bookmark: _Toc158990009][bookmark: _Toc163054580]Coexistence of R16 EMR, R18 eEMR and R18 IMR is not supported.
Validation timer for IMR
According to the agreement made in last meeting, further discussion is needed on whether the time X can be optionally configured for IMR.
	Rel-18 IMR is Reporting of Available Idle/Inactive cell reselection measurements + Validation using time X (TBD if X is optional)


In RAN4 CR, the measurement report requirements for R18 eEMR and R18 IMR are specified as follows:
	4.7.3	Measurement Report Requirements
A UE supporting [solution based on existing measurement] capability shall be able to report valid measurement results. The measurement results are considered valid if the following conditions are met:
-	the measurements are performed within the last [X] seconds before msg1 transmission for RRC resume/setup request, where [X] is configured by [TBD], and
-	the measurement results satisfy measurement accuracy requirement at the measurement instance.
Otherwise, the measurement results are considered invalid. The UE shall not report invalid measurement results when X is configured. 
If the [X] is not configured, UE is not required to perform validity check and the UE may report measurement results given the measurement results satisfy measurement accuracy requirement at the measurement instance.


As can be noted, it is specified that the time X can be absent for R18 eEMR and IMR and if the time X is not configured, the UE is not required to perform validity check. Therefore, the valuation timer configuration can be optionally configured for IMR.
[bookmark: _Toc163054581]The time X for IMR can be optionally configured.
Impacts of T331 for IMR
R16 EMR is under control of T331, i.e., the UE performs EMR and measurement configuration update when T331 is running. In current RRC specification, the same behaviour is also applied for IMR as in section 5.7.8.1.a, i.e., UE updates IMR configuration while in RRC_IDLE or RRC_INACTIVE and T331 is running.
	[bookmark: _Toc60776985][bookmark: _Toc156129995]5.7.8.1a	Measurement configuration
The purpose of this procedure is to update the idle/inactive measurement configuration.
The UE initiates this procedure while T331 is running and SDT procedure is not ongoing and one of the following conditions is met:
1>	upon selecting a cell when entering RRC_IDLE or RRC-INACTIVE from RRC_CONNECTED or RRC_INACTIVE; or
1>	upon update of system information (SIB4, or SIB11), e.g. due to intra-RAT cell (re)selection;
While in RRC_IDLE or RRC_INACTIVE, and T331 is running, the UE shall:
1>	if VarMeasIdleConfig includes neither a measIdleCarrierListEUTRA nor a measIdleCarrierListNR received from the RRCRelease message:
……
2>	if the UE supports reselection measurement reporting:
3>	if SIB11 includes the measIdleConfigSIB and contains measReselectionCarrierListNR:
4>	store or replace the measReselectionCarrierListNR of measIdleConfigSIB of SIB11 within VarMeasReselectionConfig;
3>	else:
4>	remove the measReselectionCarrierListNR in VarMeasReselectionConfig, if stored;
3>	if SIB11 includes the measIdleConfigSIB and contains measReselectionValidityDuration:
4>	store or replace the measReselectionValidityDuration of measIdleConfigSIB of SIB11 within VarMeasReselectionConfig;
3>	else:
4>	remove the measurementValidityDuration in VarMeasReselectionConfig, if stored;
3>	if SIB11 includes the measIdleConfigSIB and contains measIdleValidityDuration:
4>	store or replace the measIdleValidityDuration of measIdleConfigSIB of SIB11 within VarEnhMeasIdleConfig;
3>	else:
4>	remove the measIdleValidityDuration in VarEnhMeasIdleConfig, if stored;


For EMR/eEMR, T331 specifies a duration within which UE performs idle/inactive measurement. For IMR, it was agreed that legacy measurement for cell reselection is reused including what to measure and when to measure. Therefore, T331 is not applicable for IMR, e.g., the update of IMR configuration is irrelative to T331. 
[bookmark: _Toc163054582]T331 is not applied for R18 IMR.
Storage of time X for eEMR
[bookmark: _Hlk160607560]In current CR, the time X configured for eEMR is stored in VarEnhMeasIdleConfig which is contained in VarMeasIdleConfig. 
[image: ]
As specified in section5.7.8.3, the VarMeasIdleConfig is released upon T331 expires/is stopped.  
	[bookmark: _Toc60776988][bookmark: _Toc156129998]5.7.8.3	T331 expiry or stop
The UE shall:
1>	if T331 expires or is stopped:
2>	release the VarMeasIdleConfig.
NOTE:	It is up to UE implementation whether to continue idle/inactive measurements according to SIB11 and SIB4 configurations or according to E-UTRA SIB5 and E-UTRA SIB24 configurations as specified in TS 36.331 [10] upon inter-RAT cell reselection to E-UTRA, after T331 has expired or stopped.


With current structure to store the validation timer value, it is also released due to T331 expires/stop. The behaviour is not expected since the time X is applied when UE triggers RRC resume/setup and should not be impacted by T331. To address the issue, the following two options can be considered:
· Option1: The VarEnhMeasIdleConfig is excluded when releasing the VarMeasIdleConfig as the TP provided below.
	5.7.8.3	T331 expiry or stop
The UE shall:
1>	if T331 expires or is stopped:
2>	release the VarMeasIdleConfig except for the VarEnhMeasIdleConfig (if stored).
NOTE:	It is up to UE implementation whether to continue idle/inactive measurements according to SIB11 and SIB4 configurations or according to E-UTRA SIB5 and E-UTRA SIB24 configurations as specified in TS 36.331 [10] upon inter-RAT cell reselection to E-UTRA, after T331 has expired or stopped.


· Option2: Define a separate UE variable to store the time X for eEMR as the TP provided in Annex1.
Either can work and Option2 is slightly preferred as it adheres more closely to the procedural text
[bookmark: _Toc163054583]Define a separate UE variable to store the validation timer configuration for eEMR.
Granularity of validity status
As agreed in last meeting, indication in measurement report is needed to indicate whether X filtering is applied.
	· ALT2: to have indication in signalling whether X filtering is applied. X configuration is added to rel-16 eEMR configuration (in SIB11 and RRC release)


In current CR implementation, the validityStatus filed is introduced to indicate whether UE has checked the validity of measurement results and the granularity of the indication is per cell. While if time X is configured, UE shall always perform validity check= and only valid results can be reported to NW as specified in RAN4 specification, thus a per UE level indication would be enough.
[bookmark: _Toc163054584]The validityStatus is included per MeasResultIdleNR.
Conclusion
Based on the discussion above, we have the following proposals:
Proposal 1	Coexistence of R16 EMR, R18 eEMR and R18 IMR is not supported.
Proposal 2	The time X for IMR can be optionally configured.
Proposal 3	T331 is not applied for R18 IMR.
Proposal 4	Define a separate UE variable to store the validation timer configuration for eEMR.
Proposal 5	The validityStatus is included per MeasResultIdleNR.
[bookmark: _Toc60777589][bookmark: _Toc156130894]


Annex1
–	VarMeasIdleConfig
The UE variable VarMeasIdleConfig includes the configuration of the measurements to be performed by the UE while in RRC_IDLE or RRC_INACTIVE for NR inter-frequency and inter-RAT (i.e. EUTRA) measurements.
VarMeasIdleConfig UE variable
-- ASN1START
-- TAG-VARMEASIDLECONFIG-START

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

VarEnhMeasIdleConfig-r18 ::=  SEQUENCE {
    measIdleValidityDuration-r18           MeasurementValidityDuration-r18                                         OPTIONAL
}
-- TAG-VARMEASIDLECONFIG-STOP
-- ASN1STOP

–	VarEnhMeasIdleConfig
The UE variable VarEnhMeasIdleConfig includes the time values for UE to determine validity of reported idle/inactive measurement results.
VarEnhMeasIdleConfig UE variable
-- ASN1START
-- TAG-VARMEASIDLECONFIG-START

[bookmark: _Hlk162857342]VarEnhMeasIdleConfig-r18 ::=  SEQUENCE {
    measIdleValidityDuration-r18           MeasurementValidityDuration-r18                                         OPTIONAL
}

-- TAG-VARMEASIDLECONFIG-STOP
-- ASN1STOP
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