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Introduction
[bookmark: _GoBack]A new MIB-NB for TDD was agreed on the basis that there may not be enough bits left in existing MIB-NB. It is evident that a conservative approach should be taken when designing a new MIB as the MIB bits are limited so we need to keep some bits unused to for later extensions.

[bookmark: _Ref178064866]Discussion
In the current specification SI-CarrierInfo is indicated in MIB-TDD-NB to inform NB-IoT devices whether SI messages are trasmitted on anchor or non-achor carrier. This is not very effiecient.

NB-IoT devices anyhow need to decode SIB1-NB for SI scheduling information before they can start to decode SI messages. Knowing SI-CarrierInfo prior to SIB1-NB acquisition (from MIB-TDD-NB) doesn’t give any benefit. On the other hand, number of bits in MIB-TDD-NB is limited and should be reserved for future usages whenever it is possbile.
[bookmark: _Toc522347927]MIB-TDD-NB wastes 1 bit on SI-CarrierInfo, which should have been reserved for future usages
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A text proposal based upon agreed CR R2-1809276 is provided below.



3.	Conclusions
In this paper, we have the following observations and proposals.
Observation 1	MIB-TDD-NB wastes 1 bit on SI-CarrierInfo, which should have been reserved for future usages

Based on the discussion in the previous sections we propose the following:
Proposal 1	Move SI-CarrierInfo from MIB-TDD-NB to SIB1-NB
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Text Proposal
MasterInformationBlock-TDD-NB
The MasterInformationBlock-TDD-NB includes the system information transmitted on BCH in TDD.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: BCCH
Direction: E‑UTRAN to UE
MasterInformationBlock-TDD-NB
-- ASN1START

MasterInformationBlock-TDD-NB-r15 ::=	SEQUENCE {
	systemFrameNumber-MSB-r15				BIT STRING (SIZE (4)),
	hyperSFN-LSB-r15						BIT STRING (SIZE (2)),
	schedulingInfoSIB1-r15					INTEGER (0..15),
	systemInfoValueTag-r15					INTEGER (0..31),
	ab-Enabled-r15							BOOLEAN,
	operationModeInfo-r15				CHOICE {
		inband-SamePCI-r15					Inband-SamePCI-NB-r15,
		inband-DifferentPCI-r15				Inband-DifferentPCI-NB-r15,
		guardband-r15						Guardband-NB-r15,
		standalone-r15						Standalone-NB-r15
	},
	sib1-CarrierInfo-r15					ENUMERATED {anchor, non-anchor},
	si-CarrierInfo-r15						ENUMERATED {anchor, non-anchor},
	spare									BIT STRING (SIZE (78))
}

Guardband-NB-r15 ::=				SEQUENCE {
	rasterOffset-r15					ChannelRasterOffset-NB-r13,
	sib-GuardbandInfo-r15				CHOICE { 
		sib-GuardbandAnchor-r15				SIB-GuardbandAnchorInfo-NB-r15,
		sib-GuardbandGuardband-r15			SIB-GuardbandGuardbandInfo-NB-r15,
		sib-GuardbandInbandSamePCI-r15		SIB-GuardbandInbandSamePCIInfo-NB-r15,
		sib-GuardbandinbandDiffPCI-r15		SIB-GuardbandInbandDiffPCIInfo-NB-r15
	},	
	lteBandwitdh-r15					ENUMERATED {bw5or15, bw10or20},
	guardbandEdge-r15					ENUMERATED {lower, higher}
}

Inband-SamePCI-NB-r15 ::=			SEQUENCE {
	eutra-CRS-SequenceInfo-r15			INTEGER (0..31),
	sib-InbandLocation-r15				ENUMERATED {lower, higher},
	spare								BIT STRING (SIZE (1))
}

Inband-DifferentPCI-NB-r15 ::=			SEQUENCE {
	eutra-NumCRS-Ports-r15					ENUMERATED {same, four},
	rasterOffset-r15						ChannelRasterOffset-NB-r13,
	sib-InbandLocation-r15					ENUMERATED {lower, higher},
	spare									BIT STRING (SIZE (3))
}

Standalone-NB-r15 ::=					SEQUENCE {
	sib-StandaloneLocation-r15				ENUMERATED {lower, higher},
	spare									BIT STRING (SIZE (6))
}

SIB-GuardbandAnchorInfo-NB-r15 ::= 		SEQUENCE {
	spare									BIT STRING (SIZE (1))
}

SIB-GuardbandGuardbandInfo-NB-r15 ::= 	SEQUENCE {
	sib-GuardbandGuardbandLocation-r15		ENUMERATED {same, opposite}
}

SIB-GuardbandInbandSamePCIInfo-NB-r15 ::= SEQUENCE {
	spare									BIT STRING (SIZE (1))
}

SIB-GuardbandInbandDiffPCIInfo-NB-r15 ::= SEQUENCE {
	sib-EUTRA-NumCRS-Ports-r15				ENUMERATED {same, four}
}

-- ASN1STOP


	MasterInformationBlock-TDD-NB field descriptions

	ab-Enabled
Value TRUE indicates that access barring is enabled and that the UE shall acquire SystemInformationBlockType14-NB before initiating RRC connection establishment or resume.

	guardbandEdge
Indicates the side of the guardband anchor carrier relative to the LTE carrier. Value lower corresponds to the lower edge of the LTE carrier, value higher corresponds to the higher edge of the LTE carrier.

	eutra-Bandwitdth
EUTRA system bandwidth. Value bw5or15 corresponds to bandwidth 5 or 15 MHz, value bw10or20  corresponds to bandwidth 10 or 20 MHz,

	eutra-CRS-SequenceInfo
Information of the carrier containing NPSS/NSSS/NPBCH.
Each value is associated with an E-UTRA PRB index as an offset from the middle of the LTE system sorted out by channel raster offset. See TS 36.211[21] and TS 36.213 [23].

	eutra-NumCRS-Ports, sib-eutra-NumCRS-Ports
Number of E-UTRA CRS antenna ports, either the same number of ports as NRS or 4 antenna ports. See TS 36.211 [21], TS 36.212 [22], and TS 36.213 [23].

	hyperSFN-LSB
Indicates the 2 least significant bits of hyper SFN. The remaining bits are present in SystemInformationBlockType1-NB.

	operationModeInfo
Deployment scenario (in-band/guard-band/standalone) and related information. See TS 36.211 [21] and TS 36.213 [23].
Inband-SamePCI indicates an in-band deployment and that the NB-IoT and LTE cell share the same physical cell id and have the same number of NRS and CRS ports.
Inband-DifferentPCI indicates an in-band deployment and that the NB-IoT and LTE cell have different physical cell id.
guardband indicates a guard-band deployment.
standalone indicates a standalone deployment.

	rasterOffset
NB-IoT offset from LTE channel raster. Unit in kHz. See TS 36.211[21] and TS 36.213 [23].

	schedulingInfoSIB1
This field contains an index to a table specified in TS 36.213 [23, Table 16.4.1.3-3] that defines SystemInformationBlockType1-NB scheduling information.
If sib1-CarrierInfo is set to non-anchor, E-UTRAN configures a value between 0 and 7. 

	si-CarrierInfo
Carrier used for SI message transmission. Value anchor cooresponds to anchor carrier, value non-anchor corresponds to non-anchor carrier. See TS 36.213 [23].

	sib-GuardbandGuardbandLocation
Location of the non-anchor carrier used for SIB1 and/or SI transmission when operationmodeInfo is set to guardband and the non-anchor carrier is in guardband. See TS 36.213 [23].
Value same corresponds to the carrier adjacent to the anchor carrier on the outer side of the guardband, value opposite corresponds to the carrier closest to the edge of the LTE carrier in the opposite guardband.




Next change
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-v15xy					OPTIONAL
}


SystemInformationBlockType1-NB-v15xy ::= SEQUENCE {
	tdd-Config-r15							TDD-Config-NB-r15			OPTIONAL,	-- Ccond TDD
	tdd-UL-DL-AlignmentOffset-r15			ENUMERATED {khz-7dot5, khz0, khz7dot5}	OPTIONAL,	-- Cond TDD
	    tdd-SI-CarrierInfo-r15                  ENUMERATED {anchor, non-anchor}, OPTIONAL, -- Cond TDD

	tdd-SI-SubframesBitmap-r15				DL-Bitmap-NB-r13			OPTIONAL,	-- Cond TDD-SI-NonAnchor
	schedulingInfoList-v15xy 				SchedulingInfoList-NB-v15xy OPTIONAL,	-- Need OR
	nonCriticalExtension					SEQUENCE {}					OPTIONAL
}


	systemInfoValueTagSI
SI message specific value tag as specified in Clause 5.2.1.3. Common for all SIBs within the SI message other than SIB14-NB.

	tdd-Config
Indicates the the TDD specific physical channel configuration. 

	tdd-SI-CarrierInfo
Carrier used for SI message transmission. Value anchor cooresponds to anchor carrier, value non-anchor corresponds to non-anchor carrier as indicated in MIB-TDD-NB. See TS 36.213 [23].

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

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



	4/4	
