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Introduction
In order to prepare a NB-IoT device for inter-RAT cell selection, the UE needs to be configured with supported radio access technologies. Cell selection occurs, e.g., at power on, after temporarily losing coverage, etc. Hence, information on how to best perform inter-RAT cell selection needs to available both in system information and via dedicated signalling. In this text proposal we show what text needs to be added to 36.331 in order to provide necessary support for a smooth cell selection.
[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]RP-190770. Revised WID: Additional MTC enhancements for LTE 3GPP TSG RAN meeting #83 Shenzhen, China, March 18-21, 2019
RP-190757 WID revision: Additional enhancements for NB-IoT, 3GPP TSG RAN meeting #83, Shenzhen, China, March 18-21, 2019	(revision of RP-182902)
R2-19xxxxx – Adding new system information on IRAT cell selection for NB-IoT
TS 36.300 Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2 (Release 15) 

[bookmark: _Ref189046994]Text Proposal
Beginning of changes
Page 1



[bookmark: _Toc525857095]6.7.2	NB-IoT Message definitions
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<Skip unmodified changes>

SystemInformation-NB
The SystemInformation-NB message is used to convey one or more System Information Blocks. All the SIBs included are transmitted with the same periodicity.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: BCCH
Direction: E‑UTRAN to UE
SystemInformation-NB message
-- ASN1START

SystemInformation-NB ::=		SEQUENCE {
	criticalExtensions					CHOICE {
		systemInformation-r13				SystemInformation-NB-r13-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}
SystemInformation-NB-r13-IEs ::=	SEQUENCE {
	sib-TypeAndInfo-r13					SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
		sib2-r13							SystemInformationBlockType2-NB-r13,
		sib3-r13							SystemInformationBlockType3-NB-r13,
		sib4-r13							SystemInformationBlockType4-NB-r13,
		sib5-r13							SystemInformationBlockType5-NB-r13,
		sib14-r13							SystemInformationBlockType14-NB-r13,
		sib16-r13							SystemInformationBlockType16-NB-r13,
		...,
		sib15-v1430							SystemInformationBlockType15-NB-r14,
		sib20-v1430							SystemInformationBlockType20-NB-r14,
		sib22-v1430							SystemInformationBlockType22-NB-r14,
		sib23-v1530							SystemInformationBlockType23-NB-r15,
		sibXX-v16xy							SystemInformationBlockTypeXX-NB-r16
	},
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}

-- ASN1STOP

SystemInformationBlockType1-NB
The SystemInformationBlockType1-NB message contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: BCCH
Direction: E‑UTRAN to UE
SystemInformationBlockType1-NB message
-- ASN1START

SystemInformationBlockType1-NB ::=	SEQUENCE {
	hyperSFN-MSB-r13					BIT STRING (SIZE (8)),
	cellAccessRelatedInfo-r13			SEQUENCE {
		plmn-IdentityList-r13				PLMN-IdentityList-NB-r13,
		trackingAreaCode-r13				TrackingAreaCode,
		cellIdentity-r13					CellIdentity,
		cellBarred-r13						ENUMERATED {barred, notBarred},
		intraFreqReselection-r13			ENUMERATED {allowed, notAllowed}
	},
	cellSelectionInfo-r13				SEQUENCE {
		q-RxLevMin-r13						Q-RxLevMin,
		q-QualMin-r13						Q-QualMin-r9
	},
	p-Max-r13							P-Max					OPTIONAL,	-- Need OP
	freqBandIndicator-r13				FreqBandIndicator-NB-r13,
	freqBandInfo-r13					NS-PmaxList-NB-r13				OPTIONAL,	-- Need OR
	multiBandInfoList-r13				MultiBandInfoList-NB-r13		OPTIONAL,	-- Need OR
	downlinkBitmap-r13					DL-Bitmap-NB-r13				OPTIONAL,	-- Cond SIB1
	eutraControlRegionSize-r13			ENUMERATED {n1, n2, n3}			OPTIONAL,	-- Cond inband
	nrs-CRS-PowerOffset-r13				ENUMERATED {dB-6,      dB-4dot77, dB-3,
													dB-1dot77, dB0,       dB1,
													dB1dot23,  dB2,       dB3,
													dB4,       dB4dot23,  dB5,
													dB6,       dB7,       dB8,
													dB9}		OPTIONAL,	-- Cond inband-SamePCI
	schedulingInfoList-r13				SchedulingInfoList-NB-r13,
	si-WindowLength-r13					ENUMERATED {ms160,  ms320,  ms480,	ms640,
													ms960,	ms1280, ms1600, spare1},
	si-RadioFrameOffset-r13				INTEGER (1..15)		OPTIONAL,	-- Need OP
	systemInfoValueTagList-r13			SystemInfoValueTagList-NB-r13	OPTIONAL,	-- Need OR
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	nonCriticalExtension				SystemInformationBlockType1-NB-v1350	OPTIONAL
}

SystemInformationBlockType1-NB-v1350 ::=	SEQUENCE {
	cellSelectionInfo-v1350				CellSelectionInfo-NB-v1350	OPTIONAL,	-- Cond Qrxlevmin
	nonCriticalExtension				SystemInformationBlockType1-NB-v1430	OPTIONAL
}

SystemInformationBlockType1-NB-v1430 ::=	SEQUENCE {
	cellSelectionInfo-v1430				CellSelectionInfo-NB-v1430		OPTIONAL,	-- Need OR
	nonCriticalExtension				SystemInformationBlockType1-NB-v1450					OPTIONAL
}

SystemInformationBlockType1-NB-v1450 ::= SEQUENCE {
	nrs-CRS-PowerOffset-v1450				ENUMERATED {dB-6,  dB-4dot77, dB-3,
													dB-1dot77, dB0,       dB1,
													dB1dot23,  dB2,       dB3,
													dB4,       dB4dot23,  dB5,
													dB6,       dB7,       dB8,
													dB9}		OPTIONAL,	-- Cond inband-SamePCI-ExceptAnchor
	nonCriticalExtension				SystemInformationBlockType1-NB-v1530					OPTIONAL
}

SystemInformationBlockType1-NB-v1530 ::= SEQUENCE {
	tdd-Parameters-r15						SEQUENCE {
		tdd-Config-r15							TDD-Config-NB-r15,
		tdd-SI-CarrierInfo-r15					ENUMERATED {anchor, non-anchor},
		tdd-SI-SubframesBitmap-r15				DL-Bitmap-NB-r13		OPTIONAL	-- Cond TDD-SI-NonAnchor
	}	OPTIONAL, 	-- Cond TDD
	schedulingInfoList-v1530 			SchedulingInfoList-NB-v1530		OPTIONAL,	-- Need OR
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

PLMN-IdentityList-NB-r13 ::=		SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-NB-r13

PLMN-IdentityInfo-NB-r13 ::=		SEQUENCE {
	plmn-Identity-r13						PLMN-Identity,
	cellReservedForOperatorUse-r13			ENUMERATED {reserved, notReserved},
	attachWithoutPDN-Connectivity-r13		ENUMERATED {true}	OPTIONAL	-- Need OP
}

SchedulingInfoList-NB-r13 ::= SEQUENCE (SIZE (1..maxSI-Message-NB-r13)) OF SchedulingInfo-NB-r13

SchedulingInfoList-NB-v1530 ::= SEQUENCE (SIZE (1..maxSI-Message-NB-r13)) OF SchedulingInfo-NB-v1530

SchedulingInfo-NB-r13::=		SEQUENCE {
	si-Periodicity-r13				ENUMERATED {rf64, rf128, rf256, rf512,
												rf1024, rf2048, rf4096, spare},
	si-RepetitionPattern-r13		ENUMERATED {every2ndRF, every4thRF, every8thRF, every16thRF},
	sib-MappingInfo-r13				SIB-MappingInfo-NB-r13,
	si-TB-r13						ENUMERATED {b56, b120, b208, b256, b328, b440, b552, b680}
}

SchedulingInfo-NB-v1530::=		SEQUENCE {
	sib-MappingInfo-v1530				SIB-MappingInfo-NB-v1530	OPTIONAL	-- Need OR
}

SystemInfoValueTagList-NB-r13 ::=	SEQUENCE (SIZE (1.. maxSI-Message-NB-r13)) OF
										SystemInfoValueTagSI-r13

SIB-MappingInfo-NB-r13 ::=			SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type-NB-r13

SIB-MappingInfo-NB-v1530 ::=		SEQUENCE (SIZE (1..8)) OF SIB-Type-NB-v1530

SIB-Type-NB-r13 ::=					ENUMERATED {
										sibType3-NB-r13, sibType4-NB-r13, sibType5-NB-r13,
										sibType14-NB-r13, sibType16-NB-r13, sibType15-NB-r14,
										sibType20-NB-r14, sibType22-NB-r14}

SIB-Type-NB-v1530 ::=				ENUMERATED {
										sibType23-NB-r15,  sibTypeXX-NB-r16, spare7, spare6, spare5,
										spare4, spare3, spare2, spare1}

CellSelectionInfo-NB-v1350 ::=		SEQUENCE {
	delta-RxLevMin-v1350				INTEGER (-8..-1)
}

CellSelectionInfo-NB-v1430 ::=		SEQUENCE {
	powerClass14dBm-Offset-r14			ENUMERATED {dB-6, dB-3, dB3, dB6, dB9, dB12}	OPTIONAL,	--	Need OP
	ce-authorisationOffset-r14			ENUMERATED {dB5, dB10, dB15, dB20, dB25, dB30, dB35}	OPTIONAL	--	Need OP
}

-- ASN1STOP

next change

NB-IoT information elements
[bookmark: _Toc525857122]6.7.3.1	NB-IoT System information blocks
[bookmark: _Toc525857123]–	SystemInformationBlockType2-NB
<Skip unmodified changes>
SystemInformationBlockTypeXX-NB
The IE SystemInformationBlockTypeXX-NB contains information relevant only for inter-rat cell selection i.e. information about other RAT frequencies relevant for cell selection.
SystemInformationBlockTypeXX-NB information element
-- ASN1START

SystemInformationBlockTypeXX-NB-r16 ::=	SEQUENCE {
	lte-m-list										InterRATInfoList-LTE-M-r16	OPTIONAL,  --Need OR
	geran-list										InterRATInfoList-Geran-r16	OPTIONAL  --Need OR
}

[bookmark: _Hlk4679651]InterRATInfoList-LTE-M-r16 ::= SEQUENCE SIZE (0..maxInterRATCarrierFreq) OF ARFCN-ValueEUTRA

InterRATInfoList-Geran-r16 ::=			SEQUENCE (SIZE (1..maxInterRATCarrierFreq)) OF CarrierFreqsInfoGERAN

CarrierFreqsInfoGERAN-r16 ::=			SEQUENCE {
	geran								ENUMERATED{ec-gsm-iot, gprs-peo, gprs}
	carrierFrequuency					ARFCN-ValueGERAN
}


	SystemInformationBlockTypeXX-NB field descriptions

	carrierFrequency
Indicates the EARFCN carrier frequency of RAT




Next Change
6.7.2	NB-IoT Message definitions

–	DLInformationTransfer-NB
The DLInformationTransfer-NB message is used for the downlink transfer of NAS dedicated information.
Signalling radio bearer: SRB1or SRB1bis
RLC-SAP: AM
Logical channel: DCCH
Direction: E‑UTRAN to UE
<Skipped unmodified changes>
RRCConnectionRelease-NB
The RRCConnectionRelease-NB message is used to command the release of an RRC connection, or to complete an UP-EDT procedure.
Signalling radio bearer: SRB1 or SRB1bis
RLC-SAP: AM
Logical channel: DCCH
Direction: E‑UTRAN to UE
RRCConnectionRelease-NB message
-- ASN1START

RRCConnectionRelease-NB ::=		SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE {
			rrcConnectionRelease-r13			RRCConnectionRelease-NB-r13-IEs,
			spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCConnectionRelease-NB-r13-IEs ::=	SEQUENCE {
	releaseCause-r13					ReleaseCause-NB-r13,
	resumeIdentity-r13					ResumeIdentity-r13				OPTIONAL,	-- Need OR
	extendedWaitTime-r13				INTEGER (1..1800)				OPTIONAL,	-- Need ON
	redirectedCarrierInfo-r13			RedirectedCarrierInfo-NB-r13	OPTIONAL,	-- Need ON
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	nonCriticalExtension				RRCConnectionRelease-NB-v1430-IEs		OPTIONAL
}

RRCConnectionRelease-NB-v1430-IEs ::=	SEQUENCE {
	redirectedCarrierInfo-v1430			RedirectedCarrierInfo-NB-v1430	OPTIONAL,	-- Cond Redirection
	extendedWaitTime-CPdata-r14		INTEGER (1..1800)	OPTIONAL,	-- Cond NoExtendedWaitTime
	nonCriticalExtension				RRCConnectionRelease-NB-v1530-IEs	OPTIONAL
}

RRCConnectionRelease-NB-v1530-IEs ::=	SEQUENCE {
	drb-ContinueROHC-r15					ENUMERATED {true}			OPTIONAL,	-- Cond UP-EDT
	nextHopChainingCount-r15				NextHopChainingCount		OPTIONAL,	-- Cond UP-EDT
	nonCriticalExtension					sequence{}RRCConnectionRelease-NB-v16xy-IEs					OPTIONAL
}

RRCConnectionRelease-NB-v16xy-IEs ::=	SEQUENCE {
	lte-m-list										InterRATInfoList-LTE-M-r16	OPTIONAL,  --Need ON
	geran-list										InterRATInfoList-Geran-r16	OPTIONAL,  --Need ON
	nonCriticalExtension							SEQUENCE {}					OPTIONAL
}

InterRATInfoList-LTE-M-r16 ::= SEQUENCE SIZE (0..maxInterRATCarrierFreq) OF ARFCN-ValueEUTRA

InterRATInfoList-Geran-r16 ::=			SEQUENCE (SIZE (1..maxInterRATCarrierFreq)) OF CarrierFreqsInfoGERAN

CarrierFreqsInfoGERAN-r16 ::=			SEQUENCE {
	geran								ENUMERATED{ec-gsm-iot, gprs-peo, gprs}
	carrierFrequuency					ARFCN-ValueGERAN
}


ReleaseCause-NB-r13 ::=					ENUMERATED {loadBalancingTAUrequired, other,
													rrc-Suspend, spare1}
RedirectedCarrierInfo-NB-r13::=			CarrierFreq-NB-r13

RedirectedCarrierInfo-NB-v1430	::=		SEQUENCE {
	redirectedCarrierOffsetDedicated-r14	ENUMERATED{
												dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,
												dB12, dB14, dB16, dB18, dB20, dB22, dB24, dB26},
	t322-r14								ENUMERATED{
												min5, min10, min20, min30, min60, min120, min180,
												spare1}
}

-- ASN1STOP

	RRCConnectionRelease-NB field descriptions

	drb-ContinueROHC
This field indicates whether to continue or reset the header compression protocol context for the DRBs configured with the header compression protocol. Presence of the field indicates that the header compression protocol context continues when UE initiates UP-EDT in the same cell, while absence indicates that the header compression protocol context is reset. 

	extendedWaitTime
Value in seconds.

	extendedWaitTime-CPdata
Wait time for data transfer using the Control Plane CIoT EPS optimisation. Value in seconds. See TS 24.301 [35].

	redirectedCarrierInfo
The redirectedCarrierInfo indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to a NB-IoT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as specified in TS 36.304 [4].

	redirectedCarrierOffsetDedicated
Parameter "Qoffsetdedicatedfrequency" in TS 36.304 [4]. For NB-IoT carrier frequencies, a UE that supports multi-band cells considers the redirectedCarrierOffsetDedicated to be common for all overlapping bands (i.e. regardless of the EARFCN that is used).

	releaseCause
The releaseCause is used to indicate the reason for releasing the RRC Connection.
E-UTRAN should not set the releaseCause to loadBalancingTAURequired if the extendedWaitTime is present.

	t322
Timer T322 as described in section 7.3. Value minN corresponds to N minutes.
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