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1. Introduction
In this contribution, we discuss the issue of early measurement indication in NR SIB2, specifically on how to avoid unnecessary UE measurements. 
2. Discussion
In LTE euCA, the network indicates that it supports early measurements by including idleMobMeasuremetns-r15 in SIB2. In case this field is absent in SIB2, the UE will not indicate availability of early measurement results in RRCConnectionSetupComplete message. Moreover, to save UE’s power, in case the field is absent, UE will keep validity timer running, but the UE is not required to perform idle measurement when camping on this cell. In LTE Rel-16, under early measurement discussion, it is agreed to introduce another indicator in LTE SIB2 to indicate whether the network supports Rel-16 early measurement and results handling (e.g. on NR carriers).
In NR Rel-16, the similar approach is adopted in NR early measurement, so an NR network can include an indicator in SIB1, to indicate whether the network supports early measurement and can process the available indication of Idle/Inactive measurements from the UE. But based on the latest version of TS 38.331 running CR, the definition of this indication is still FFS. 
SIB1-v16xx-IEs ::=            SEQUENCE {
    idleModeMeasurements-r16		ENUMERATED{ffs}				             OPTIONAL,	-- Need N
    nonCriticalExtension            SEQUENCE {}                  OPTIONAL
}
For Rel-16 NR early measurement, network may enable this function for following purposes:
· Fast NR SCell addition; 
· Fast NE-DC setup;
· Fast NR-DC setup; 
In real deployment, it is possible that the network may only support CA or NR-DC, but does not support NE-DC operation. Or based on network local RRM policy, the network may disable NE-DC for specific cells. So once a UE receives both NR and E-UTRA early measurement configuration by RRCRelease message from the releasing cell (which supports NE-DC), and then moves to a cell that does not support NE-DC, the UE may continue performing Idle/Inactive measurement on LTE frequencies, and deliver available information to network. As a consequence, those LTE measurement results will be discarded by network, and UE’s power is wasted on performing these unnecessary measurements.
Similarly, if a UE moves from an NR-DC capable cell to an NE-DC only capable cell, it may perform unnecessary idle/inactive measurements on NR frequencies.
Observation 	When UE moves from NE-DC capable cell to NE-DC non-capable cell, the UE may perform unnecessary measurement on LTE frequencies, and wastes its power. 
To solve the above issue, the simplest way is to indicate in SIB1 which early measurement (NR and/or LTE) the current cell supports (or is interested in). This can be achieved by defining the idleModeMeasurements-r16 as “ENUMERATED {eutra, nr, both}” in NR SIB1.
Also from UE’s perspective, the UE behaviour is similar to LTE euCA, but with NR and E-UTRAN differentiation: 
· If the field is absent, the UE keeps validity timer running, but the UE is not required to measure neither LTE nor NR frequencies; 
· If the field is set to eutra, the UE keeps validity timer running, continues measuring LTE frequencies, but the UE is not required to measure NR frequencies.
· If the field is set to nr, the UE keeps validity timer running, continues measuring NR frequencies, but the UE is not required to measure LTE frequencies.
So we propose:
Proposal 1  	The idleModeMeasurements-r16 in NR SIB1 to be defined as type ENUMERATED {eutra, nr, both}. The UE, based on this indicator, to decide whether it requires to perform early measurements on E-UTRA carriers, NR carriers, or both. 
The draft TP is shown in Annex capturing the spec change of Proposal 1 (see green highlight). 
Proposal 2  	Agree the TP in Annex. 
3. Conclusion
Based on the discussion in the previous sections we propose the following:
Observation 	When UE moves from NE-DC capable cell to NE-DC non-capable cell, the UE may perform unnecessary measurement on LTE frequencies, and wastes its power. 
Proposal 1  	The idleModeMeasurements-r16 in NR SIB1 to be defined as type ENUMERATED {eutra, nr, both}. The UE based on this indicator to decide whether it requires to perform early measurements on E-UTRA carriers, NR carriers, or both. 
Proposal 2  	Agree the TP in Annex. 
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START OF CHANGES
5.7.x	Idle/inactive Measurements
5.7.x.2 	Initiation
While in RRC_IDLE or RRC_INACTIVE, and T331 is running, the UE shall:
<<skipped parts>>
NOTE 1:	The fields s-NonIntraSearchP and s-NonIntraSearchQ in SIB2 do not affect the idle/inactive UE measurement procedures. 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. UE is not required to perform E-UTRA idle/inactive measurements if the idleModeMeasurements is not included or it is included and set to nr. UE is not required to perform NR idle/inactive measurements if the idleModeMeasurements is not included or if it is included and set to eutra.

START OF CHANGES

END OF CHANGES
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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
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,   -- Cond Absent
    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-v16xx-IEs SEQUENCE{}                                                               OPTIONAL
}

SIB1-v16xx-IEs ::=            SEQUENCE {
    idleModeMeasurements-r16		ENUMERATED{eutra, nr, both}				             OPTIONAL,	-- Need N
    nonCriticalExtension            SEQUENCE {}                  OPTIONAL
}

UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}

-- TAG-SIB1-STOP
-- ASN1STOP

	SIB1 field descriptions

	cellSelectionInfo
Parameters for cell selection related to the serving cell.

	idleModeMeasurements
This field indicates that the UE can include idle/inactive measurement report availability during connection establishment or resumption.

	ims-EmergencySupport
Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell for UEs in limited service mode.

	q-QualMin
Parameter "Qqualmin" in TS 38.304 [20], applicable for serving cell. If the field is absent, the UE applies the (default) value of negative infinity for Qqualmin.  

	q-QualMinOffset
Parameter "Qqualminoffset" in TS 38.304 [20]. Actual value Qqualminoffset = field value [dB]. If the field is absent, the UE applies the (default) value of 0 dB for Qqualminoffset. Affects the minimum required quality level in the cell.

	q-RxLevMin
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for serving cell.

	q-RxLevMinOffset
Parameter "Qrxlevminoffset" in TS 38.304 [20]. Actual value Qrxlevminoffset = field value * 2 [dB]. If absent, the UE applies the (default) value of 0 dB for Qrxlevminoffset. Affects the minimum required Rx level in the cell.

	q-RxLevMinSUL
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for serving cell.

	servingCellConfigCommon
Configuration of the serving cell.

	uac-AccessCategory1-SelectionAssistanceInfo
Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25].

	uac-BarringForCommon
Common access control parameters for each access category. Common values are used for all PLMNs, unless overwritten by the PLMN specific configuration provided in uac-BarringPerPLMN-List. The parameters are specified by providing an index to the set of configurations (uac-BarringInfoSetList). UE behaviour upon absence of this field is specified in clause 5.3.14.2.

	ue-TimersAndConstants
Timer and constant values to be used by the UE. The cell operating as PCell always provides this field.
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Indicates which resume identifier and Resume request message should be used. UE uses fullI-RNTI and RRCResumeRequest1 if the field is present, or shortI-RNTI and RRCResumeRequest if the field is absent.



	Conditional Presence
	Explanation

	Absent
	The field is not used in this version of the specification, if received the UE shall ignore.

	Standalone
	The field is mandatory present in a cell that supports standalone operation, otherwise it is absent.




END OF CHANGES

