[bookmark: _GoBack][bookmark: _Ref452454252]3GPP TSG-RAN WG2 #101	R2-1802752
Athens, Greece, February 26th – March 2nd 2018


Agenda item:	9.9.2
Source:	Nokia, Nokia Shanghai Bell
Title:	Remaining Stage-3 aspects of IDLE mode measurements
WID/SID:	LTE_euCA-Core - Release 15
Document for:	Discussion and Decision
1	Introduction
In RAN2#99bis, it was agreed that the UE measurement configuration for IDLE could be given in either SIB5 or RRCConnectionRelease, as shown below:
Agreements:
1	The indication for which carrier(s) UE could do the IDLE measurements is included in SIB5 and dedicated RRC signalling (including the valid timer). FFS the value range of the timer.
2	UE indicates the availability of inter-frequency measurements in RRCConnectionSetupComplete or RRCConnectionResumeComplete


In the contribution R2-1802751, we discuss the Stage-2 aspects. In this contribution, we discuss the Stage-3 details for the topics discussed in that contribution, with the details being based on the R2-1802751 and the current running CR in R2-1714287.
2	Using SIB5 to indicate IDLE mode measurements
[bookmark: _Toc494122438]2.1	Removing validity timer from SIB5
The removal of validity timer from SIB5 can be resolved by splitting the measurement configuration into dedicated and common parts, similar to what is used for other cases when SIB gives some information which RRC can then override. The ASN.1 below shows an example of this (based on the endorsed RRC running CR in R2-1714287):
–	IdleModeMeasurementConfigCommon
The IE IdleModeMeasurementConfig is used to convey information to UE about measurements requested to be done while in RRC_IDLE.
IdleModeMeasurementConfigCommon information element
-- ASN1STA

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

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

CarrierMeasIdleEUTRA-r15 ::=			SEQUENCE {
	carrierFreq-r15						ARFCN-ValueEUTRA,
	allowedMeasBandwidth-r15			AllowedMeasBandwidth
}


-- ASN1STOP

<FIELD DESCRIPTIONS SKIPPED>
–	IdleModeMeasurementConfigDedicated
The IE IdleModeMeasurementConfig is used to convey information to UE about measurements requested to be done while in RRC_IDLE.
IdleModeMeasurementConfigDedicated information element
-- ASN1START

IdleModeMeasurementConfigDedicated-r15 ::= SEQUENCE {
	idleMeasuredCarriersEUTRA-r15	EUTRA-CarrierList-r15		OPTIONAL	-- Need ON,
	idleMeasurementDuration-r15		ENUMERATED {ffs1, ffs2, ffs3, ffs4, ffs5, ffs6, ffs7, ffs8},
	...
}

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

CarrierMeasIdleEUTRA-r15 ::=			SEQUENCE {
	carrierFreq-r15						ARFCN-ValueEUTRA,
	allowedMeasBandwidth-r15			AllowedMeasBandwidth
}


-- ASN1STOP

Proposal 1: Agree to separate the IDLE mode measurement configuration into common and dedicated parts: Common part can only be signalled in SIB5, and dedicated part in RRCConnectionRelease.
2.2	Removing validity timer from SIB5
The removal of validity timer from SIB5 can be resolved by splitting the measurement configuration into dedicated and To limit the applicability of only those UEs that were signalled information in RRCConnectionRelease, we can just state in procedural description that UE only applies the information if the timer assigned for the configuration is running. The procedural text example of this is shown below (with running CR changes accepted to show the modified parts only with track changes):
	5.2.2.12	Actions upon reception of SystemInformationBlockType5
Upon receiving SystemInformationBlockType5, the UE shall:
1>	if in RRC_IDLE, the redistributionInterFreqInfo is included and the UE is redistribution capable:
2>	perform E-UTRAN inter-frequency redistribution procedure as specified in TS 36.304 [4, 5.2.4.10];
1>	if in RRC_IDLE, or in RRC_CONNECTED while T311 is running:
2>	if the frequency band selected by the UE to represent a non-serving E UTRA carrier frequency is not a downlink only band:
3>	if, for the selected frequency band, the freqBandInfo or the multiBandInfoList-v10j0 is present and the UE capable of multiNS-Pmax supports at least one additionalSpectrumEmission in the NS-PmaxList within freqBandInfo or multiBandInfoList-v10j0:
4>	apply the first listed additionalSpectrumEmission which it supports among the values included in NS-PmaxList within freqBandInfo or multiBandInfoList-v10j0;
4>	if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NS-PmaxList:
5>	apply the additionalPmax;
4>	else:
5>	apply the p-Max;
3>	else:
4>	apply the p-Max;
1>	if in RRC_IDLE, the idleModeMeasurementConfiguration is included and the UE is capable of idle mode measurements for CA and T331 is running:
2>	start T331 with the value of idleMeasurementDuration;
2> start performing measurements on supported carriers according to idleMeasuredCarriersEUTRA as specified in 5.6.X;
Upon receiving SystemInformationBlockType5-NB, the UE shall:
1>	if in RRC_IDLE, or in RRC_CONNECTED while T311 is running:
2>	if, for the frequency band selected by the UE (from multiBandInfoList) to represent a non-serving NB-IoT carrier frequency, the freqBandInfo is present and the UE capable of multiNS-Pmax supports at least one additionalSpectrumEmission in the NS-PmaxList within the freqBandInfo:
3>	apply the first listed additionalSpectrumEmission which it supports among the values included in NS-PmaxList within freqBandInfo;
3>	if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NS-PmaxList:
4>	apply the additionalPmax;
3>	else:
4>	apply the p-Max;
2>	else:
3>	apply the p-Max;
Editor’s note: The usage and name of the timer T331 is FFS (including whether the same timer applies for both measurements triggered due to SIB5 and RRCConnectionRelease).



Proposal 2: Modify procedural text for SIB5 reception so that UE only applies SIB5 configuration if T331 is running (i.e. the validity timer is not included in the SIB5 configuration).
The values of validity timer were also left FFS. We think at least values in the order of tens of seconds should be enabled  (to allow UE do the measurements efficiently). We would propose to consider at least 10, 30, 60, 120, 300, 600 seconds to be allowed.
Proposal 3: Use value range 10, 30, 60, 120, 300, 600 seconds for T331.
The ASN.1 proposal for these is shown below (based on the proposal on section 2.1).
IdleModeMeasurementConfigDedicated information element
-- ASN1STA

IdleModeMeasurementConfigDedicated-r15 ::= SEQUENCE {
	idleMeasuredCarriersEUTRA-r15	EUTRA-CarrierList-r15		OPTIONAL	-- Need ON,
	idleMeasurementDuration-r15		ENUMERATED {sec10, sec30, sec60, sec120, sec300, sec600}	OPTIONAL – Need ON,
	...
}


-- ASN1STOP


2.3	Number of carriers in IDLE mode measurement configuration
As per proposal in R2-1802751, the number of carriers indicated in IDLE mode measurement configuration could be limited to at most 3 inter-frequencies and at most N cells per carrier frequency. An example of ASN.1 for this is shown below:
-- ASN1START

[bookmark: _Hlk498261909]EUTRA-CarrierList-r15 ::= SEQUENCE (SIZE (1..maxIdleMeasCarriers-r15)) OF CarrierMeasIdleEUTRA-r15

CarrierMeasIdleEUTRA ::=			SEQUENCE {
	carrierFreq-r15						ARFCN-ValueEUTRA,
	allowedMeasBandwidth-r15			AllowedMeasBandwidth,
	measurementcycle-r15				MeasCycleSCell-r10,
	cellsToMeasureList-r15				CellsToMeasureList				OPTIONAL		-- Need OR
}

[bookmark: _Hlk498261914]CellsToMeasureList ::=			SEQUENCE (SIZE (1..maxCellMeasIdle-r15)) OF PhysCellId

maxIdleMeasCarriers-r15		INTEGER ::= 3	
maxCellMeasIdle-r15			INTEGER ::= 8 

-- ASN1STOP

2.4	Configuration within RRCConnectionRelease
As per the division to common/dedicated configuration, RRCConnectionRelease should only use the dedicated part. This is shown in the ASN.1 example below.
-- ASN1START

RRCConnectionRelease-v1320-IEs::=	SEQUENCE {
	resumeIdentity-r13					ResumeIdentity-r13				OPTIONAL,	-- Need OR 	
	nonCriticalExtension				RRCConnectionRelease-v15xy-IEs 	OPTIONAL
}

RRCConnectionRelease-v15xy-IEs::=	SEQUENCE {
	idleModeMeasurementConfig-r15		IdleModeMeasurementConfigDedicated-r15	OPTIONAL,	-- Need ON
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

-- ASN1STOP


2.5	Configuration of threshold for IDLE measurements
As per proposal in R2-1802751, the UE could be requested to only report cells that do fulfil the given condition (e.g. because the eNB would only use “good enough” cells for CA purpose). The ASN.1 for this is shown below (based on changes from previous sections).
-- ASN1START

CarrierMeasIdleEUTRA ::=			SEQUENCE {
	carrierFreq-r15						ARFCN-ValueEUTRA,
	allowedMeasBandwidth-r15			AllowedMeasBandwidth,
	measurementcycle-r15				MeasCycleSCell-r10,
	cellsToMeasureList-r15				CellsToMeasureList				OPTIONAL,		-- Need OR
	qualityThreshold					CHOICE {
		rsrpThreshold-r15					RSRP-Range,
		rsrqThreshold-r15					RSRQ-Range-r13,
		rssinrThreshold-r15					RS-SINR-Range-r13
	}																	OPTIONAL, 	-- Need OR
	measurementQuantities-r15			SEQUENCE {
		rsrp								BOOLEAN,
		rsrq								BOOLEAN,
		rssinr								BOOLEAN
	}																	OPTIONAL 	-- Need OR
}

-- ASN1STOP

[bookmark: _Hlk498957039]5	Conclusions
We have discussed the Stage-3 details of the agreed IDLE mode measurements, and shown ASN.1 and procedural text examples based on the proposals in R2-1802751 and additionally proposed the following: 
Proposal 1: Agree to separate the IDLE mode measurement configuration into common and dedicated parts: Common part can only be signalled in SIB5, and dedicated part in RRCConnectionRelease.
Proposal 2: Modify procedural text for SIB5 reception so that UE only applies SIB5 configuration if T331 is running (i.e. the validity timer is not included in the SIB5 configuration).
Proposal 3: Use value range 10, 30, 60, 120, 300, 600 seconds for T331.

