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Introduction
In RAN2#101bis, there are some agreements on idle mode measurement as follows.
Agreements:
1	A valid area in term of cell list for IDLE state measurement is optional configured only by RRC release.  The valid area is used to indicate where UE to perform euCA IDLE state measurement when the validity timer is not expired. When UE reselects to a cell out of the valid area, UE should consider the validity timer expires.
2	Introduce an indication in SIB2 to indicate eNB wishes to receive euCA idle measurement report. If the indication is configured UE will continue performing the idle state measurement based on the configuration of the dedicated signalling after cell reselection until the validity timer expires.

Agreement:
	Signalling of the SCell measurement information from during IDLE mode takes place as part of UE information procedure (UEInformationRequest and UEInformationResponse messaging) after the RRC connection was established.

Agreements:
1	The number of cells per carrier that can be broadcast in SIB5 should be limited to at most 8 cells per carrier frequency.
2	UEs capable of IDLE mode measurements are only required to do them while validity timer is running.  No specific timer and measurement requirement are expected to the UE for only SIB5 configuration. It is up to UE implementation.
3	Use value range of 10, 30, 60, 120, 180, 240, or 300 seconds for the validity timer.
4	Introduce a single capability bit for IDLE mode measurements, covering both common and dedicated configuration aspects. It should be another separate capability for valid area.
5	UE only indicates the availability of the measurements that are over a threshold value.
Agreements:
1	Timer T331 starts upon RRC Connection release message received by UE.
2	Minimum SCell Signal Quality threshold for reporting may be configured by eNB. 

In this contribution, we further discuss the UE behaviour for idle mode measurement with validity area.  We discuss three issues including PLMN selection, TAU and PCI confusion.
[bookmark: _Ref178064866]Discussions and Proposals
In legacy LTE, with RFSP index provided in S1 interface, eNB can configured frequency priority for the UE and UE can inherit the configured frequency priority in case of inter-RAT cell reselection.  But for inter-frequency cell reselection, when T320 expires, the priorities provided by dedicated signalling will not be inherited.

The UE shall delete priorities provided by dedicated signalling when:
· the UE enters RRC_CONNECTED state; or
· the optional validity time of dedicated priorities (T320) expires; or
· a PLMN selection is performed on request by NAS [5].
For euCA, idle measurement configured by dedicated RRC signalling can be configured with validity timer (i.e. T331) and validity area.  According to the ASN.1 in 36.331 running CR, timer is mandatory and validity area is optional.

IdleModeMeasurementConfigDedicated-r15 ::= SEQUENCE {
	idleMeasuredCarriersEUTRA-r15	EUTRA-CarrierList-r15				OPTIONAL,	-- Need OR
	idleMeasurementDuration-r15		ENUMERATED {sec10, sec30, sec60, sec120, 
												sec180, sec240, sec300},
	validityArea-r15				CellList-r15					OPTIONAL	-- Need OR
	...
}

Thus, there are two possible cases, one is that only validity timer is configured, the other is that both validity timer and validity area are configured.  When only validity timer is configured, idle mode measurement configured by dedicated RRC signalling should be discarded upon cell reselection.  When validity area is also configured, upon cell reselection, idle mode measurement configured by dedicated RRC signalling will be kept if UE is still within the validity area until timer T331 expires.

We think there are still something unclear about UE behaviour during idle mode measurement configured by dedicated RRC signalling.  The first issue is PLMN selection.  If UE performs PLMN selection as requested by NAS layer, RAN2 has not yet discussed and agreed whether the idle mode measurement configuration by dedicated RRC signalling should be kept or not.  In our view, it is better to keep aligned with dedicated frequency priority handling, i.e., UE discard the idle mode measurement configuration upon PLMN selection even if UE performing idle mode measurement within the validity area and timer has not expired.

Proposal 1 RAN2 to agree that UE performing idle mode measurement within the validity area should discard the idle mode measurement configuration upon PLMN selection even if the validity timer has not been expired.

[bookmark: _Toc504491803][bookmark: _Toc504491867][bookmark: _Toc504492194][bookmark: _Toc504492513][bookmark: _Toc504492588][bookmark: _Toc504492614][bookmark: _Toc504492658][bookmark: _Toc504493169][bookmark: _Toc504493331][bookmark: _Toc509564716][bookmark: _Hlk504493324]The second issue is how to handle the TAU.  Given that both validity area and timer are configured, we think it is necessary to clarify the UE behaviour i.e. under which condition should the RRC configured dedicated frequency priority be valid.  If UE is within the configured validity area and timer is not expired but TAU occurs due to either periodic TAU or if the cells in the validity area belongs to different TAs.  In this case, we think UE behaviour should be clarified.  There can be two kind of UE behaviours here.  
· Behaviour 1.  Upon TAU, UE enters RRC connected state thus the configured idle mode measurement is discarded.  After TAU complete, UE reacquire the idle mode measurement configuration from eNB.  However, as euCA measurement area may not change, we think it seems unnecessary to reconfigure the euCA measurement by the network.  At least, it seems unnecessary to force the network is not required to reconfigure the euCA measurement upon every TAU.
· Behaviour 2.   Upon TAU, if UE is still within the validity area, UE can keep the euCA measurement configuration and continue to use it after UE enters idle state again.
In our view, the second behavior is preferred in order to not cause unnecessary reconfiguration of idle measurement.

Proposal 2 When timer is not expired and UE is still within the validity area, TAU procedure may not cause reconfiguration of idle measurement.

The third issue is PCI confusion.  Since validity area is configured as list of cells identified by PCI, we think there may be PCI confusion especially in heterogenous deployment scenario.  PCI confusion is allowed which is not a corner case.  However, we think that using PCI as list of cells may impact the effectiveness of validity area. If UE leaves the validity area but perform cell reselection to another cell out of the validity area which has the same PCI, then UE may not discard the idle mode measurement configuration which should be discarded.  In legacy LTE, ANR report is supported to resolve PCI confusion by reading SIB1 to get E-CGI.  However, in idle mode measurement case, as network only configure PCI list, even if UE read SIB1 to get the E-CGI value, UE still can not know if the cell is within the validity area or not.
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To solve this issue, we think there are two options.  Option 1, to allow PCI confusion.  The logic is that when PCI confusion happens, UE may perform some idle measurement out of validity area, but since there is validity timer, such unnecessary measurement will be stopped when timer expires.  This option doesn’t require further standard work but the validity area is not always accurate.  Option 2, to configure validity area with list of PCI and E-CGI and E-CGI is optional.  From UE perspective, if E-CGI is configured, upon cell reselection, if the PCI value is different from the any one in the cell list, UE would assume it is out of the validity area.  Otherwise, if upon cell reselection, if the PCI value of the cell is same with one of PCI list, UE can read the SIB1 to get E-CGI in order to confirm whether the cell is within the validity area or not. 
Using CGI list to define an area is actually not new since it has been introduced for inactive state for both NR and LTE/5GC. 
Currently in TS 36.331 running CR for euCA, the validity area is defined per-carrier which means for each frequency there needs to be a validity area identified by PCI. 
IdleModeMeasurementConfig information element
-- ASN1START

IdleModeMeasurementConfigSIB-r15 ::= SEQUENCE {
	idleMeasuredCarriersEUTRA-r15	EUTRA-CarrierList-r15,
	...
}

IdleModeMeasurementConfigDedicated-r15 ::= SEQUENCE {
	idleMeasuredCarriersEUTRA-r15	EUTRA-CarrierList-r15				OPTIONAL,	-- Need OR
	idleMeasurementDuration-r15		ENUMERATED {sec10, sec30, sec60, sec120, 
												sec180, sec240, sec300},
	...
}

EUTRA-CarrierList-r15 ::= SEQUENCE (SIZE (1..maxIdleMeasCarriers-r15)) OF CarrierMeasIdleEUTRA-r15

CarrierMeasIdleEUTRA-r15::=			SEQUENCE {
	carrierFreq-r15						ARFCN-ValueEUTRA,
	allowedMeasBandwidth-r15			AllowedMeasBandwidth,
	validityArea-r15					CellList-r15					OPTIONAL,	-- Need OR
	targetCellList-r15					CellList-r15					OPTIONAL,	-- Need OR
	reportQuantities					ENUMERATED {rsrp, rsrq, both},
	qualityThreshold-r15				CHOICE {
		idleRSRP-Threshold-r15				RSRP-Range,
		idleRSRQ-Threshold-r15				RSRQ-Range-r13
	}																	OPTIONAL, 	-- Need OR
	...
}

CellList-r15 ::=		SEQUENCE (SIZE (1.. maxCellMeasIdle-r15)) OF PhysCellId

-- ASN1STOP

Editor’s Note: The validityArea has currently been defined per carrier frequency - FFS whether this causes some changes in behaviour beyond what has been agreed.
If RAN2 use E-CGI to define the validity area is that the area can be defined for different frequencies and then there is no need to define validity area per carrier.  Based on these considerations, we propose:

Proposal 3 RAN2 agree that eNB can optionally configure list of E-CGI in addition to PCI to configure the validity area.
Conclusion
In this contribution, we discuss how UE determines the CN type and indicate to the ng-eNB and we have the following:
Proposal 1 RAN2 to agree that UE performing idle mode measurement within the validity area should discard the idle mode measurement configuration upon PLMN selection even if the validity timer has not expired.
Proposal 2 [bookmark: _GoBack]When timer is not expired and UE is still within the validity area, TAU procedure may not cause reconfiguration of idle measurement.
Proposal 3 RAN2 agree that eNB can optionally configure list of E-CGI in addition to PCI to configure the validity area.
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