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	Reason for change:
	1) For the case that both the anchor carrier and the non-anchor carrier with SIBs transmission are guardband carriers and the non-anchor carrier is in the opposite side of the LTE carrier, the UE needs the exact LTE bandwidth to know the location of the non-anchor carrier with SIBs transmission. The current value range of lteBandwitdh-r15 {bw5or15, bw10or20} cannot support this.
2) The following RAN1 agreements on guardband anchor carrier and inband non-anchor carrier with SIBs transmission are not captured by the current running CR:
· The in-band PRB (samePCI=true) at the edge of the LTE carrier and on the same side as the anchor carrier.

For 5 MHz and 15 MHz LTE system bandwidth, the offset between the NB-IoT carriers is 45 kHz.
· The in-band PRB (samePCI=false) at the edge of the LTE carrier and on the same side as the anchor carrier.

For 5 MHz and 15 MHz LTE system bandwidth, the offset between the NB-IoT carriers is 45 kHz.

	
	

	Summary of change:
	1) In section 6.7.2, MIB-TDD, the value range of lteBandwitdh-r15 is changed to {bw5or10, bw15or20}.
2) In section 6.7.2, MIB-TDD, clarify in the field description of eurtra-Bandwidth-r15 that how to use lteBandwitdh-r15 jointly with channel raster offset to determine the LTE bandwidth.
3) In section 6.7.2, MIB-TDD, clarify in the field description of eurtra-Bandwidth-r15 that the offset between NB-IoT carriers is 45 kHz.

4) The field description for sib-GuardbandInfo-r15 is added.
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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 (7))

}

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 {bw5or10, bw15or20},


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-Bandwidth

EUTRA system bandwidth. Value bw5or10 corresponds to bandwidth 5 or 10 MHz, value bw15or20  corresponds to bandwidth 15 or 20 MHz.
If the value of eutra-Bandwidth is bw5or10 and rasterOffset is set to khz7dot5 or khz-7dot5, the E-UTRA system bandwidth is 5 MHz. 
If the value of eutra-Bandwidth is bw5or10 and rasterOffset is set to khz2dot5 or khz-2dot5, the E-UTRA system bandwidth is 10 MHz.
If the value of eutra-Bandwidth is bw15or20 and rasterOffset is set to khz7dot5 or khz-7dot5, the E-UTRA system bandwidth is 15 MHz. 
If the value of eutra-Bandwidth is bw15or20 and rasterOffset is set to khz2dot5 or khz-2dot5, the E-UTRA system bandwidth is 20 MHz.

When the E-UTRA system bandwidth is 5 MHz or 15 MHz, if the value of sib-GuardbandInfo is sib-GuardbandInbandSamePCI or sib-GuardbandinbandDiffPCI, the offset between the anchor carrier and the non-anchor carrier used for SIB1 and/or SI transmission is 45 kHz.

	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].

	sib-GuardbandInfo

Information of the carrier used for SIB1 and/or SI transmission when operationmodeInfo is set to guardband. See TS 36.213 [23]. 

sib-GuardbandAnchor indicates the anchor carrier.

sib-GuardbandGuardband indicates a non-anchor carrier in guardband mode.

sib-GuardbandInbandSamePCI or sib-GuardbandinbandDiffPCI indicates a non-anchor carrier in inband mode, and at the edge of the LTE carrier and on the same side as the anchor carrier.

	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.

	sib-InbandLocation

Location of the non-anchor carrier used for SIB1 and/or SI transmission when operationmodeInfo is set to inband-SamePCI or inband-DifferentPCI. See TS 36.213 [23]. 

If sib1-CarrierInfo and/or si-CarrierInfo values is set to non-anchor, value lower corresponds to the lower adjacent carrier relative to the anchor carrier and value higher corresponds to the higher adjacent carrier relative to the anchor carrier.

If both sib1-CarrierInfo and si-CarrierInfo values are set to anchor, the UE ignores sib-InbandLocation.

	sib-StandaloneLocation

Location of the non-anchor carrier used for SIB1 and/or SI transmission when operationmodeInfo is set to standalone. See TS 36.213 [23].

If sib1-CarrierInfo and/or si-CarrierInfo values is set to non-anchor, value lower corresponds to the lower adjacent carrier relative to the anchor carrier and value higher corresponds to the higher adjacent carrier relative to the anchor carrier.

If both sib1-CarrierInfo and si-CarrierInfo values are set to anchor, the UE ignores sib-StandaloneLocation.

	sib1-CarrierInfo

Carrier used for SIB1 transmission. See TS 36.213 [23, 16.4.1.3]. Value anchor corresponds to anchor carrier, value non-anchor cooresponds to non-anchor carrier. 

	systemFrameNumber-MSB

Defines the 4 most significant bits of the SFN. As indicated in TS 36.211 [21], the 6 least significant bits of the SFN are acquired implicitly by decoding the NPBCH.

	systemInfoValueTag

Common for all SIBs other than MIB-NB, SIB14-NB and SIB16-NB.


	npdcch-CarrierIndex

For FDD: Index of the carrier in the list of DL non anchor carriers. The first entry in the list has index '1', the second entry has index '2' and so on. If the field is absent in the entry in nprach-ParametersList-EDT, the value of npdcch-CarrierIndex in the corresponding entry of nprach-ParametersList applies, if present. If the field is absent in nprach-ParametersList, the DL anchor carrier is used.
For TDD: This parameter is absent.

	npdcch-NumRepetitionPaging

Maximum number of repetitions for NPDCCH common search space (CSS) for paging, see TS 36.213 [23, 16.6].

If the field is absent, the value of npdcch-NumRepetitionPaging configured in SystemInformationBlockType2-NB in IE pcch-Config applies.

	npdcch-NumRepetitions-RA

Maximum number of repetitions for NPDCCH common search space (CSS) for RAR, Msg3 retransmission and Msg4, see TS 36.213 [23, 16.6].

If the field is absent in the entry in nprach-ParametersList-EDT, the value of npdcch-NumRepetitions-RA in the corresponding entry of nprach-ParametersList applies, if present.
If the field is absent in nprach-ParametersList, the value of npdcch-NumRepetitions-RA configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies. 

	npdcch-Offset-RA
Fractional period offset of starting subframe for NPDCCH common search space (CSS Type 2), see TS 36.213 [23, 16.6].

If the field is absent in the entry in nprach-ParametersList-EDT, the value of npdcch-Offset-RA in the corresponding entry of nprach-ParametersList applies, if present.
If the field is absent in nprach-ParametersList, the value of npdcch-Offset-RA configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	npdcch-StartSF-CSS-RA
Starting subframe configuration for NPDCCH common search space (CSS), including RAR, Msg3 retransmission, and Msg4, see TS 36.213 [23, 16.6].

If the field is absent in the entry in nprach-ParametersList-EDT, the value of npdcch-StartSF-CSS-RA in the corresponding entry of nprach-ParametersList applies, if present. 

If the field is absent in nprach-ParametersList, the value of npdcch-StartSF-CSS-RA configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-Distribution

Indicates which carriers a UE supporting mixed operation mode uses for random access.

If the field is present, the UE uses carriers for random access in a list created by concatenating the entries in ul-ConfigList and ul-ConfigListMixed while maintaining the order among them. The total number of signalled non-anchor carriers cannot be more than maxNonAnchorCarriers-NB-r14. The UE considers nprach-ProbabiliyAnchor being set to zero for each NPRACH resource, i.e. the anchor carrier is not used. 

If field is not present, the UE uses only carriers in ul-ConfigListMixed.

	nprach-NumCBRA-StartSubcarriers

The number of start subcarriers from which a UE can randomly select a start subcarrier as specified in TS 36.321 [6]. The start subcarrier indices that the UE is allowed to randomly select from, are given by:

nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1].

If the field is absent in the entry in nprach-ParametersList-EDT, the value of nprach-NumCBRA-StartSubcarriers in the corresponding entry of nprach-ParametersList applies, if present. 

If the field is absent in nprach-ParametersList, the value of nprach-NumCBRA-StartSubcarriers configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-NumSubcarriers

Number of sub-carriers in a NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers.

If the field is absent in the entry in nprach-ParametersList-EDT, the value of nprach-NumSubcarriers in the corresponding entry of nprach-ParametersList applies, if present. 

If the field is absent in nprach-ParametersList, the value of nprach-NumSubcarriers configured in SystemInformationBlockType2-NB for the PRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-ParametersList, nprach-ParametersList-EDT 
Configure NPRACH parameters for each NPRACH resource on one non-anchor UL carrier. Up to three NPRACH resources can be configured on one non-anchor UL carrier. Each NPRACH resource is associated with a different number of NPRACH repetitions.

NPRACH resources in nprach-ParametersList-EDT are used to initiate EDT. Each NPRACH resource is associated with a maximum TBS signalled in the corresponding entry of edt-TBS-InfoList in SystemInformationBlockType2-NB. 
E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.

	nprach-ParametersList-TDD 

For TDD: Configure NPRACH parameters for each NPRACH resource on one non-anchor UL carrier. Up to three NPRACH resources can be configured on one non-anchor UL carrier. Each NPRACH resource is associated with a different number of NPRACH repetitions.

E-UTRAN includes the same number of entries in nprach-ParametersList-TDD, and listed in the same order, as in nprach-ParametersList-TDD in SystemInformationBlockType2-NB..

	nprach-Periodicity

Periodicity of a NPRACH resource, see TS 36.211 [21, 10.1.6]. Unit in millisecond.

If the field is absent in the entry in nprach-ParametersList-EDT, the value of nprach-Periodicity in the corresponding entry of nprach-ParametersList applies, if present. If the field is absent in nprach-ParametersList, the value of nprach-Periodicity configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry in nprach-ParametersList applies.

	nprach-ProbabilityAnchor

Configure the selection probability for the anchor carrier NPRACH resource, see TS 36.321 [6]. Value zero corresponds to a probability of 0, oneSixteenth corresponds to the probability of 1/16, oneFifteenth corresponds to the probability of 1/15, and so on.

If the field is absent, the selection probability of the anchor carrier NPRACH resource is 1.
All non-anchor carriers NPRACH resources have equal probability between them.

	nprach-ProbabilityAnchorList

Configures the selection probability for each NPRACH resource on the anchor carrier. 
E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.

	nprach-StartTime

Start time of the NPRACH resource in one period, see TS 36.211 [21, 10.1.6]. Unit in millisecond.

If the field is absent in the entry in nprach-ParametersList-EDT, the value of nprach-StartTime in the corresponding entry of nprach-ParametersList applies, if present.
If the field is absent in nprach-ParametersList, the value of nprach-StartTime configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-SubcarrierOffset

Frequency location of the NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers, offset from sub-carrier 0.

If the field is absent in the entry in nprach-ParametersList-EDT, the value of nprach-SubcarrierOffset in the corresponding entry of nprach-ParametersList applies, if present. 
If the field is absent in nprach-ParametersList, the value of nprach-SubcarrierOffset configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-SubcarrierMSG3-RangeStart

Fraction for calculating the starting subcarrier index of the range reserved for indication of UE support for multi-tone Msg3 transmission, within the NPRACH resource, see TS 36.211 [21, 10.1.6]. Multi-tone Msg3 transmission is not supported for {32, 64, 128} repetitions of NPRACH. For at least one of the NPRACH resources with the number of NPRACH repetitions other than {32, 64, 128}, the value of nprach-SubcarrierMSG3-RangeStart should not be 0.

If nprach-SubcarrierMSG3-RangeStart is equal to zero, no start subcarrier index for the single-tone Msg3 NPRACH is allocated and the start subcarrier indexes for the multi-tone Msg3 NPRACH partition are given by nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1].

If nprach-SubcarrierMSG3-RangeStart is equal to oneThird or twoThird the start subcarrier indexes for the two partitions are given by:

nprach-SubcarrierOffset + [0, FLOOR (nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart) -1]

for the single-tone Msg3 NPRACH partition;

nprach-SubcarrierOffset + [FLOOR (nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart), nprach-NumCBRA-StartSubcarriers - 1]

for the multi-tone Msg3 NPRACH partition;

If nprach-SubcarrierMSG3-RangeStart is equal to one, the start subcarrier indexs for the single-tone Msg3 NPRACH are given by nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1] and no start subcarrier index for the multi-tone Msg3 NPRACH partition is allocated.

If the field is absent in the entry in nprach-ParametersList-EDT, the value of nprach-SubcarrierMSG3-RangeStart in the corresponding entry of nprach-ParametersList applies, if present. 

If the field is absent in nprach-ParametersList, the value of nprach-SubcarrierMSG3-RangeStart configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	pagingDistribution

Indicates which carriers a UE supporting mixed operation mode monitors for paging.

If the field is present, the UE monitors carriers in a list created by concatenating the entries in dl-ConfigList and dl-ConfigListMixed while maintaining the order among them. The total number of signalled non-anchor carriers cannot be more than maxNonAnchorCarriers-NB-r14. The UE considers pagingWeigthAnchor being set to w0, i.e. the anchor carrier is not used. 
If the field is not present, the UE monitors only carriers in dl-ConfigListMixed only.

	pagingWeight

Weight of the non-anchor paging carrier for uneven paging load distribution across the carriers. Value w1 corresponds to a relative weight of 1, w2 corresponds to a relative weight of 2, and so on.

The paging load for a carrier 'i' is equal to w(i)/W where i is equal to 0 for the anchor carrier and equal to the index of the carrier in the dl-ConfigList for a non-anchor carrier, W is the sum of the weights of all paging carriers.

To avoid correlation between paging carrier and paging occasion, the weights should be assigned such that:  nB * W <= 16384.

	pagingWeightAnchor

Weight of the anchor carrier for uneven paging load distribution across the carriers. Value w1 corresponds to a relative weight of 1, w2 corresponds to a relative weight of 2, and so on.

If the field is absent, the (default) value of w0 is applied, i.e. the anchor carrier is not used for paging.

	pcch-Config

Configure the PCCH parameters for the non-anchor DL carrier.

	ul-CarrierFreq

For FDD: UL carrier frequency of the non-anchor carrier as defined in TS 36.101 [42, 5.7.3F].
For TDD: This field is absent and the uplink carrier frequency is same as the downlink frequency.

	ul-ConfigList, ul-ConfigListMixed
For FDD: List of UL non-anchor carriers and associated configuration that can be used for random access. E-UTRAN configures UL non-anchor carriers operating in mixed operation mode only in ul-ConfigListMixed and only a UE that supports mixed operation mode uses the carriers in ul-ConfigListMixed. A given carrier is either signalled in the ul-ConfigList or in ul-ConfigListMixed. 

For TDD: E-UTRAN configures ul-ConfigList-r15 and includes the same number of entries as in dl-ConfigList. The UL carrier frequency of the non-anchor carrier is same as the DL carrier frequency.

	wus-ConfigPerCarrier
Carrier specific WUS Configuration. 


	Conditional presence
	Explanation

	EDT
	The field is optionally present, need OR, if edt-Parameters in SystemInformationBlockType2-NB is present; otherwise the field is not present and the UE shall delete any existing value for this field.

	pcch-Config
	This field is optionally present, Need OP, if the field dl-ConfigList is present and at least one of the carriers in dl-ConfigList is configured for paging. Otherwise the field is not present and only the anchor carrier is used for paging.

	nprach-config
	This field is mandatory present, if the field ul-ConfigList is present and at least one of the carriers in ul-ConfigList is configured for random access. Otherwise the field is not present and only the anchor carrier is used for random access.

	TDD
	This field is optionally present, Need OR, for TDD.  Otherwise the field is not present.

	WUS
	This field is mandatory present, if the field wus-Config is present in SystemInformationBlockType2-NB. Otherwise the field is not present, Need OR.


