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[bookmark: _Toc535571623]6.3.2	Radio resource control information elements
<omitted text>
[bookmark: _Toc535571684]–	TimeAlignmentTimer-Long
The IE TimeAlignmentTimer-Long is used to extendedly control how long the UE considers the serving cells belonging to the associated TAG to be uplink time aligned. Corresponds to the extended Timer for time alignment in TS 36.321 [6]. Value in number of sub-frames. Value sf20480 corresponds to 20480 sub-frames, sf40960 corresponds to 40960 sub-frames and so on.
[bookmark: _GoBack]TimeAlignmentTimer-Long information element
-- ASN1START

TimeAlignmentTimer-Long ::=					ENUMERATED {
												sf20480, sf40960, spare6, spare5, spare4, spare3, spare2, spare1}
-- ASN1STOP
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[bookmark: _Toc535571911]6.7.1	General NB-IoT message structure
-- ASN1START

NBIOT-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS
	RRCConnectionReestablishmentReject,
	SecurityModeCommand,
	SecurityModeComplete,
	SecurityModeFailure,
	AdditionalSpectrumEmission,
	ARFCN-ValueEUTRA-r9,
	CellIdentity,
	C-RNTI,
	DedicatedInfoNAS,
	DRB-Identity,
	InitialUE-Identity,
	IntraFreqBlackCellList,
	IntraFreqNeighCellList,
	maxBands,
	maxCellBlack,
	maxCellInter,
	maxCellIntra,
	maxFBI2,
	maxFreq,
	maxMultiBands,
	maxPageRec,
	maxPLMN-r11,
	maxSAI-MBMS-r11,
	maxSIB,
	maxSIB-1,
	MBMS-SAI-r11,
	MBMS-SAI-List-r11,
	MBMSSessionInfo-r13,
	NextHopChainingCount,
	PagingUE-Identity,
	PLMN-Identity,
	P-Max,
	PowerRampingParameters,
	PreambleTransMax,
	PhysCellId,
	Q-OffsetRange,
	Q-QualMin-r9,
	Q-RxLevMin,
	ReestabUE-Identity,
	RegisteredMME,
	ReselectionThreshold,
	ResumeIdentity-r13,
	RRC-TransactionIdentifier,
	RSRP-Range,
	ShortMAC-I,
	S-TMSI,
	SystemInformationBlockType16-r11,
	SystemInfoValueTagSI-r13,
	T-Reordering,
	TimeAlignmentTimer,
    TimeAlignmentTimer-Long,
	TMGI-r9,
	TrackingAreaCode,
	DataInactivityTimer-r14

FROM EUTRA-RRC-Definitions;

-- ASN1STOP
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[bookmark: _Toc535571948]6.7.3.1	NB-IoT System information blocks
[bookmark: _Toc535571949]–	SystemInformationBlockType2-NB
The IE SystemInformationBlockType2-NB contains radio resource configuration information that is common for all UEs.
NOTE:	UE timers and constants related to functionality for which parameters are provided in another SIB are included in the corresponding SIB.
SystemInformationBlockType2-NB information element
-- ASN1START

SystemInformationBlockType2-NB-r13 ::=	SEQUENCE {
	radioResourceConfigCommon-r13			RadioResourceConfigCommonSIB-NB-r13,
	ue-TimersAndConstants-r13				UE-TimersAndConstants-NB-r13,
	freqInfo-r13							SEQUENCE {
		ul-CarrierFreq-r13						CarrierFreq-NB-r13			OPTIONAL,	-- Need OP
		additionalSpectrumEmission-r13			AdditionalSpectrumEmission
	},
	timeAlignmentTimerCommon-r13			TimeAlignmentTimer,
	multiBandInfoList-r13	SEQUENCE (SIZE (1..maxMultiBands)) OF AdditionalSpectrumEmission		OPTIONAL,	-- Need OR
	lateNonCriticalExtension				OCTET STRING					OPTIONAL,
	...,
	[[	cp-Reestablishment-r14				ENUMERATED {true}				OPTIONAL		-- Need OP
	]],
	[[	servingCellMeasInfo-r14				ENUMERATED {true} 				OPTIONAL,		-- Need OR
		cqi-Reporting-r14					ENUMERATED {true} 				OPTIONAL		-- Need OR
	]],
	[[	enhancedPHR-r15						ENUMERATED {true}		OPTIONAL,	-- Need OR
		freqInfo-v1530						SEQUENCE {
			tdd-UL-DL-AlignmentOffset-r15		TDD-UL-DL-AlignmentOffset-NB-r15
		}	OPTIONAL,		-- Cond TDD
		cp-EDT-r15							ENUMERATED {true}		OPTIONAL,	-- Need OR
		up-EDT-r15							ENUMERATED {true}		OPTIONAL,	-- Need OR
		timeAlignmentTimerCommon-r15		TimeAlignmentTimer-Long OPTIONAL	-- Need OR
	]]
}

-- ASN1STOP

	SystemInformationBlockType2-NB field descriptions

	additionalSpectrumEmission
The UE requirements related to IE AdditionalSpectrumEmission are defined in TS 36.101 [42], clause 6.2.4F.

	cp-EDT
For FDD: This field indicates whether the UE is allowed to initiate CP-EDT, see 5.3.3.1b.

	cp-Reestablishment
This field indicates if the NB-IoT UE is allowed to trigger RRC connection re-establishment when AS security has not been activated.

	cqi-Reporting
For FDD: This field indicates if downlink channel quality reporting in RRCConnectionReestablishmentRequest-NB, RRCConnectionRequest-NB and RRCConnectionResumeRequest-NB message is allowed.

	enhancedPHR
For FDD: This field indicates if the NB-IoT UE is allowed to report enhanced PHR in MSG3 as specified in TS 36.321 [6].

	multiBandInfoList
A list of additionalSpectrumEmission i.e. one for each additional frequency band included in multiBandInfoList in SystemInformationBlockType1-NB, listed in the same order.

	servingCellMeasInfo
This field indicates if serving cell idle mode measurement reporting in RRCConnectionReestablishmentComplete-NB, RRCConnectionResumeComplete-NB and RRCConnectionSetupComplete-NB is allowed. 

	tdd-UL-DL-AlignmentOffset
Indicates the offset between the UL carrier frequency center with respect to DL carrier frequency center for the anchor carrier, see TS 36.211 [21]. 

	timeAlignmentTimer-Long
Indicates the extended value of the time alignment timer, see TS 36.321 [6].

	ul-CarrierFreq
For FDD: Uplink carrier frequency as defined in TS 36.101 [42], clause 5.7.3F. If operationModeInfo in the MIB-NB is set to standalone and the field is absent, the value of the carrier frequency is determined by the TX-RX frequency separation defined in TS 36.101 [42], table 5.7.4-1, and the value of the carrier frequency offset is 0. If operationModeInfo in the MIB-NB is not set to standalone, the field is mandatory present.
For TDD: This field is absent and the uplink carrier frequency is same as the downlink frequency.

	up-EDT
For FDD: This field indicates whether the UE is allowed to initiate UP-EDT, see 5.3.3.1b.



	Conditional presence
	Explanation

	TDD
	The field is mandatory present for TDD; otherwise the field is not present and the UE shall delete any existing value for this field.
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[bookmark: _Toc535571959]6.7.3.2	NB-IoT Radio resource control information elements
<omitted text>
MAC-MainConfig-NB
The IE MAC-MainConfig-NB is used to specify the MAC main configuration for signalling and data radio bearers.
MAC-MainConfig-NB information element
-- ASN1START

MAC-MainConfig-NB-r13 ::=			SEQUENCE {
	ul-SCH-Config-r13					SEQUENCE {
		periodicBSR-Timer-r13				PeriodicBSR-Timer-NB-r13		OPTIONAL,	-- Need ON
		retxBSR-Timer-r13					RetxBSR-Timer-NB-r13
	}																	OPTIONAL,	-- Need ON
	drx-Config-r13						DRX-Config-NB-r13				OPTIONAL,	-- Need ON
	timeAlignmentTimerDedicated-r13		TimeAlignmentTimer,
	logicalChannelSR-Config-r13			CHOICE {
		release								NULL,
		setup								SEQUENCE {
			logicalChannelSR-ProhibitTimer-r13	ENUMERATED {
													pp2, pp8, pp32, pp128, pp512,
													pp1024, pp2048, spare}
		}
	}																	OPTIONAL,	-- Need ON
	...,
	[[	rai-Activation-r14						ENUMERATED {true}			OPTIONAL,	-- Need OR
		dataInactivityTimerConfig-r14	CHOICE {
			release								NULL,
			setup								SEQUENCE {
				dataInactivityTimer-r14				DataInactivityTimer-r14
			}
		}																OPTIONAL	-- Need ON
	]],
	[[	drx-Cycle-v1430					ENUMERATED {
									sf1280, sf2560, sf5120, sf10240}	OPTIONAL	-- Need ON
	]],
	[[	ra-CFRA-Config-r14				ENUMERATED {true}				OPTIONAL	-- Need ON
	]],
	[[	timeAlignmentTimerDedicated-r15		TimeAlignmentTimer-Long		OPTIONAL	-- Need ON		
	]]

}

PeriodicBSR-Timer-NB-r13 ::=		ENUMERATED {
										pp2, pp4, pp8, pp16, pp64, pp128, infinity, spare}

RetxBSR-Timer-NB-r13 ::=			ENUMERATED {
										pp4, pp16, pp64, pp128, pp256, pp512, infinity, spare}

DRX-Config-NB-r13 ::=				CHOICE {
	release								NULL,
	setup								SEQUENCE {
		onDurationTimer-r13					ENUMERATED {
												pp1, pp2, pp3, pp4, pp8, pp16, pp32, spare},
		drx-InactivityTimer-r13				ENUMERATED {
												pp0, pp1, pp2, pp3, pp4, pp8, pp16, pp32},
		drx-RetransmissionTimer-r13			ENUMERATED {
												pp0, pp1, pp2, pp4, pp6, pp8, pp16, pp24,
												pp33, spare7, spare6, spare5,
												spare4, spare3, spare2, spare1},
		drx-Cycle-r13						ENUMERATED {
												sf256, sf512, sf1024, sf1536, sf2048, sf3072,
												sf4096, sf4608, sf6144, sf7680, sf8192, sf9216,
												spare4, spare3, spare2, spare1},
		drx-StartOffset-r13					INTEGER (0..255),
		drx-ULRetransmissionTimer-r13		ENUMERATED {
												pp0, pp1, pp2, pp4, pp6, pp8, pp16, pp24,
												pp33, pp40, pp64, pp80, pp96,
												pp112, pp128, pp160, pp320}
	}
}


-- ASN1STOP

	MAC-MainConfig-NB field descriptions

	drx-Config
Used to configure DRX as specified in TS 36.321 [6].

	drx-Cycle
longDRX-Cycle in TS 36.321 [6]. The value of longDRX-Cycle is in number of sub-frames. Value sf256 corresponds to 256 sub-frames, sf512 corresponds to 512 sub-frames and so on. In case drx-Cycle-v1430 is signalled, the UE shall ignore drx-Cycle-r13.

	drx-StartOffset
drxStartOffset in TS 36.321 [6]. Value is in number of sub-frames by step of (drx-cycle / 256).

	drx-InactivityTimer
Timer for DRX in TS 36.321 [6]. Value in number of PDCCH periods. Value pp0 corresponds to 0 PDCCH period and behaviour as specified in 7.3.2 applies, pp1 corresponds to 1 PDCCH period, pp2 corresponds to 2 PDCCH periods and so on.

	drx-RetransmissionTimer
Timer for DRX in TS 36.321 [6]. Value in number of PDCCH periods. Value pp0 corresponds to 0 PDCCH period and behaviour as specified in 7.3.2 applies, pp1 corresponds to 1 PDCCH period, pp2 corresponds to 2 PDCCH periods and so on.

	drx-ULRetransmissionTimer
Timer for DRX in TS 36.321 [6].
Value in number of PDCCH periods. Value pp0 corresponds to 0 PDCCH period and behaviour as specified in 7.3.2 applies, value pp1 corresponds to 1 PDCCH period, pp2 corresponds to 2 PDCCH periods and so on.

	logicalChannelSR-ProhibitTimer
Timer used to delay the transmission of an SR. See TS 36.321 [6]. Value in number of PDCCH periods. Value pp2 corresponds to 2 PDCCH periods, pp8 corresponds to 8 PDCCH periods and so on.

	periodicBSR-Timer
Timer for BSR reporting in TS 36.321 [6].
Value in number of PDCCH periods. Value pp2 corresponds to 2 PDCCH periods, pp4 corresponds to 4 PDCCH periods and so on.

	ra-CFRA-Config
Activation of contention free random access (CFRA), see TS 36.321 [6].

	rai-Activation
Activation of release assistance indication (RAI) in TS 36.321 [6]. 

	retxBSR-Timer
Timer for BSR reporting in TS 36.321 [6]. Value in number of PDCCH periods. Value pp4 corresponds to 4 PDCCH periods, pp16 corresponds to 16 PDCCH periods and so on.

	onDurationTimer
Timer for DRX in TS 36.321 [6]. Value in number of PDCCH periods. Value pp1 corresponds to 1 PDCCH period, pp2 corresponds to 2 PDCCH periods and so on.

	timeAlignmentTimer
Indicates the value of the time alignment timer, see TS 36.321 [6].

	timeAlignmentTimer-Long
Indicates the extended value of the time alignment timer, see TS 36.321 [6].
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