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5.3.3.4
Reception of the RRCConnectionSetup by the UE

NOTE:
Prior to this, lower layer signalling is used to allocate a C-RNTI. For further details see TS 36.321 [6];

The UE shall:

1>
if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest:
2>
discard the stored UE AS context and resumeIdentity;

2>
indicate to upper layers that the RRC connection resume has been fallbacked;

1>
perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;

1>
if stored, discard the cell reselection priority information provided by the idleModeMobilityControlInfo or inherited from another RAT;

1>
if stored, discard the dedicated offset provided by the redirectedCarrierOffsetDedicated;

1>
stop timer T300;

1>
stop timer T302, if running;

1>
stop timer T303, if running;

1>
stop timer T305, if running;

1>
stop timer T306, if running;
1>
stop timer T308, if running;

1>
perform the actions as specified in 5.3.3.7;

1>
stop timer T320, if running;

1>
stop timer T350, if running;
1>
perform the actions as specified in 5.6.12.4;
1>
release rclwi-Configuration, if configured, as specified in 5.6.16.2;
1>
stop timer T360, if running;
1>
stop timer T322, if running;

1>
enter RRC_CONNECTED;

1>
stop the cell re-selection procedure;

1>
consider the current cell to be the PCell;

1>
set the content of RRCConnectionSetupComplete message as follows:

2>
if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest:

3>
if upper layers provide an S-TMSI:

4>
set the s-TMSI to the value received from upper layers;

2>
set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1 (or SystemInformationBlockType1-NB in NB-IoT);

2>
if upper layers provide the 'Registered MME', include and set the registeredMME as follows:

3>
if the PLMN identity of the 'Registered MME' is different from the PLMN selected by the upper layers:

4>
include the plmnIdentity in the registeredMME and set it to the value of the PLMN identity in the 'Registered MME' received from upper layers;

3>
set the mmegi and the mmec to the value received from upper layers;

2>
if upper layers provided the 'Registered MME':

3>
include and set the gummei-Type to the value provided by the upper layers;

2>
if the UE supports CIoT EPS optimisation(s):

3>
include attachWithoutPDN-Connectivity if received from upper layers;

3>
include up-CIoT-EPS-Optimisation if received from upper layers;

3>
except for NB-IoT, include cp-CIoT-EPS-Optimisation if received from upper layers;

2>
if connecting as an RN:

3>
include the rn-SubframeConfigReq;

2>
set the dedicatedInfoNAS to include the information received from upper layers;

2>
except for NB-IoT:

3>
if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:

4>
include rlf-InfoAvailable;

3>
if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

4>
include logMeasAvailableMBSFN;

3>
else if the UE has logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

4>
include logMeasAvailable;

3>
if the UE has connection establishment failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

4>
include connEstFailInfoAvailable;

3>
include the mobilityState and set it to the mobility state (as specified in TS 36.304 [4]) of the UE just prior to entering RRC_CONNECTED state;

3>
if the UE supports storage of mobility history information and the UE has mobility history information available in VarMobilityHistoryReport:

4>
include the mobilityHistoryAvail;

2>
include dcn-id if a DCN value (see TS 23.401 [41]) is received from upper layers;

2>
if UE needs UL gaps during continuous uplink transmission:

3>
include ue-CE-NeedULGaps;

2>
submit the RRCConnectionSetupComplete message to lower layers for transmission, upon which the procedure ends;
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5.3.3.4a
Reception of the RRCConnectionResume by the UE

The UE shall:

1>
stop timer T300; 
1>
restore the PDCP state and re-establish PDCP entities for SRB2 and all DRBs;

1>
if drb-ContinueROHC is included:

2>
indicate to lower layers that stored UE AS context is used and that drb-ContinueROHC is configured;

2>
continue the header compression protocol context for the DRBs configured with the header compression protocol;

1>
else:

2>
indicate to lower layers that stored UE AS context is used;
2>
reset the header compression protocol context for the DRBs configured with the header compression protocol;

1>
 discard the stored UE AS context and resumeIdentity;

1>
perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;

1>
resume SRB2 and all DRBs;

1>
if stored, discard the cell reselection priority information provided by the idleModeMobilityControlInfo or inherited from another RAT;

1>
if stored, discard the dedicated offset provided by the redirectedCarrierOffsetDedicated;

1>
if the RRCConnectionResume message includes the measConfig:

2>
perform the measurement configuration procedure as specified in 5.5.2;

1>
stop timer T302, if running;

1>
stop timer T303, if running;

1>
stop timer T305, if running;

1>
stop timer T306, if running; 

1>
stop timer T308, if running;

1>
perform the actions as specified in 5.3.3.7;

1>
stop timer T320, if running;

1>
stop timer T350, if running;

1>
perform the actions as specified in 5.6.12.4;
1>
stop timer T360, if running;
1>
stop timer T322, if running;
1>
update the KeNB key based on the KASME key to which the current KeNB is associated, using the nextHopChainingCount value indicated in the RRCConnectionResume message, as specified in TS 33.401 [32];

1>
store the nextHopChainingCount value;

1>
derive the KRRCint key associated with the previously configured integrity algorithm, as specified in TS 33.401 [32];

1>
request lower layers to verify the integrity protection of the RRCConnectionResume message, using the previously configured algorithm and the KRRCint key;

1>
if the integrity protection check of the RRCConnectionResume message fails:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other', upon which the procedure ends;

1>
derive the KRRCenc key and the KUPenc key associated with the previously configured ciphering algorithm, as specified in TS 33.401 [32];

1>
configure lower layers to resume integrity protection using the previously configured algorithm and the KRRCint key immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the UE;

1>
configure lower layers to resume ciphering and to apply the ciphering algorithm, the KRRCenc key and the KUPenc key, i.e. the ciphering configuration shall be applied to all subsequent messages received and sent by the UE;

1>
enter RRC_CONNECTED;

1>
indicate to upper layers that the suspended RRC connection has been resumed;

1>
stop the cell re-selection procedure;

1>
consider the current cell to be the PCell;

1>
set the content of RRCConnectionResumeComplete message as follows:

2>
set the selectedPLMN-Identity to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1;

2>
set the dedicatedInfoNAS to include the information received from upper layers;

2>
except for NB-IoT:

3>
if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:

4>
include rlf-InfoAvailable;

3>
if the UE has MBSFN logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

4>
include logMeasAvailableMBSFN;

3>
else if the UE has logged measurements available for E-UTRA and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:

4>
include logMeasAvailable;

3>
if the UE has connection establishment failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

4>
include connEstFailInfoAvailable;

3>
include the mobilityState and set it to the mobility state (as specified in TS 36.304 [4]) of the UE just prior to entering RRC_CONNECTED state;

3>
if the UE supports storage of mobility history information and the UE has mobility history information available in VarMobilityHistoryReport:

4>
include mobilityHistoryAvail;

1>
submit the RRCConnectionResumeComplete message to lower layers for transmission;

1>
the procedure ends.
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5.3.3.15
Failure to deliver NAS information in RRCConnectionSetupComplete message

The UE shall:

1>
if the UE is a NB-IoT UE and radio link failure occurs before the successful delivery of RRCConnectionSetupComplete message has been confirmed by lower layers:

2>
inform upper layers about the possible failure to deliver the NAS information contained in the RRCConnectionSetupComplete message;
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5.3.8.3
Reception of the RRCConnectionRelease by the UE

The UE shall:

1>
except for NB-IoT, BL UEs or UEs in CE, delay the following actions defined in this sub-clause 60 ms from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;

1>
for BL UEs or UEs in CE, delay the following actions defined in this sub-clause 1.25 seconds from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;

1>
for NB-IoT, delay the following actions defined in this sub-clause 10 seconds from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier.

1>
if the RRCConnectionRelease message includes the idleModeMobilityControlInfo:

2>
store the cell reselection priority information provided by the idleModeMobilityControlInfo;

2>
if the t320 is included:

3>
start timer T320, with the timer value set according to the value of t320;

1>
else:

2>
apply the cell reselection priority information broadcast in the system information;

1>
for NB-IoT, if the RRCConnectionRelease message includes the redirectedCarrierInfo:

2>
if the redirectedCarrierOffsetDedicated is included in the redirectedCarrierInfo:

3>
store the dedicated offset for the frequency in redirectedCarrierInfo;

3>
start timer T322, with the timer value set according to the value of T322 in redirectedCarrierInfo;

1>
if the releaseCause received in the RRCConnectionRelease message indicates loadBalancingTAURequired:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'load balancing TAU required';

1>
else if the releaseCause received in the RRCConnectionRelease message indicates cs-FallbackHighPriority:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'CS Fallback High Priority';

1>
else:

2>
if the extendedWaitTime is present; and

2>
if the UE supports delay tolerant access or the UE is a NB-IoT UE:

3>
forward the extendedWaitTime to upper layers;

2>
if the releaseCause received in the RRCConnectionRelease message indicates rrc-Suspend:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘RRC suspension’;

2>
else:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';
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6.7
NB-IoT RRC messages

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,


DedicatedInfoNAS,


DRB-Identity,


InitialUE-Identity,


IntraFreqBlackCellList,


IntraFreqNeighCellList,


maxBands,


maxCellBlack,


maxCellInter,


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,


TMGI-r9,


TrackingAreaCode,


DataInactivityTimer-r14
FROM EUTRA-RRC-Definitions;

-- ASN1STOP

–
BCCH-BCH-Message-NB
The BCCH-BCH-Message-NB class is the set of RRC messages that may be sent from the E‑UTRAN to the UE via BCH on the BCCH logical channel.

-- ASN1START

BCCH-BCH-Message-NB ::= SEQUENCE {


message




BCCH-BCH-MessageType-NB

}

BCCH-BCH-MessageType-NB::=
MasterInformationBlock-NB

-- ASN1STOP

–
BCCH-DL-SCH-Message-NB
The BCCH-DL-SCH-Message-NB class is the set of RRC messages that may be sent from the E‑UTRAN to the UE via DL‑SCH on the BCCH logical channel.

-- ASN1START

BCCH-DL-SCH-Message-NB ::= SEQUENCE {


message




BCCH-DL-SCH-MessageType-NB

}

BCCH-DL-SCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



systemInformation-r13



SystemInformation-NB,



systemInformationBlockType1-r13

SystemInformationBlockType1-NB


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
PCCH-Message-NB
The PCCH-Message-NB class is the set of RRC messages that may be sent from the E‑UTRAN to the UE on the PCCH logical channel.

-- ASN1START

PCCH-Message-NB ::= SEQUENCE {


message




PCCH-MessageType-NB

}

PCCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



paging-r13 






Paging-NB


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
DL-CCCH-Message-NB
The DL-CCCH-Message-NB class is the set of RRC messages that may be sent from the E‑UTRAN to the UE on the downlink CCCH logical channel.

-- ASN1START

DL-CCCH-Message-NB ::= SEQUENCE {


message




DL-CCCH-MessageType-NB

}

DL-CCCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



rrcConnectionReestablishment-r13

RRCConnectionReestablishment-NB,



rrcConnectionReestablishmentReject-r13
RRCConnectionReestablishmentReject,



rrcConnectionReject-r13




RRCConnectionReject-NB,



rrcConnectionSetup-r13




RRCConnectionSetup-NB,



spare4 NULL, spare3 NULL, spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
DL-DCCH-Message-NB
The DL-DCCH-Message-NB class is the set of RRC messages that may be sent from the E‑UTRAN to the UE on the downlink DCCH logical channel.

-- ASN1START

DL-DCCH-Message-NB ::= SEQUENCE {


message




DL-DCCH-MessageType-NB

}

DL-DCCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



dlInformationTransfer-r13



DLInformationTransfer-NB,



rrcConnectionReconfiguration-r13

RRCConnectionReconfiguration-NB,



rrcConnectionRelease-r13



RRCConnectionRelease-NB,



securityModeCommand-r13




SecurityModeCommand,



ueCapabilityEnquiry-r13




UECapabilityEnquiry-NB,



rrcConnectionResume-r13




RRCConnectionResume-NB,



spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
UL-CCCH-Message-NB
The UL-CCCH-Message-NB class is the set of RRC messages that may be sent from the UE to the E‑UTRAN on the uplink CCCH logical channel.

-- ASN1START

UL-CCCH-Message-NB ::= SEQUENCE {


message




UL-CCCH-MessageType-NB

}

UL-CCCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



rrcConnectionReestablishmentRequest-r13
RRCConnectionReestablishmentRequest-NB,



rrcConnectionRequest-r13



RRCConnectionRequest-NB,



rrcConnectionResumeRequest-r13


RRCConnectionResumeRequest-NB,



spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
SC-MCCH-Message-NB
The SC-MCCH-Message-NB class is the set of RRC messages that may be sent from the E‑UTRAN to the NB-IoT UE on the SC-MCCH logical channel.

-- ASN1START

SC-MCCH-Message-NB ::= SEQUENCE {


message




SC-MCCH-MessageType-NB

}

SC-MCCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



scptmConfiguration-r14





SCPTMConfiguration-NB-r14


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
UL-DCCH-Message-NB
The UL-DCCH-Message-NB class is the set of RRC messages that may be sent from the UE to the E‑UTRAN on the uplink DCCH logical channel.

-- ASN1START

UL-DCCH-Message-NB ::= SEQUENCE {


message




UL-DCCH-MessageType-NB

}

UL-DCCH-MessageType-NB ::= CHOICE {


c1





CHOICE {



rrcConnectionReconfigurationComplete-r13
RRCConnectionReconfigurationComplete-NB,



rrcConnectionReestablishmentComplete-r13
RRCConnectionReestablishmentComplete-NB,



rrcConnectionSetupComplete-r13



RRCConnectionSetupComplete-NB,



securityModeComplete-r13




SecurityModeComplete,



securityModeFailure-r13





SecurityModeFailure,



ueCapabilityInformation-r13




UECapabilityInformation-NB,



ulInformationTransfer-r13




ULInformationTransfer-NB,



rrcConnectionResumeComplete-r13



RRCConnectionResumeComplete-NB,



spare8 NULL, spare7 NULL,



spare6 NULL, spare5 NULL, spare4 NULL,



spare3 NULL, spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

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

DLInformationTransfer-NB message
-- ASN1START

DLInformationTransfer-NB ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




dlInformationTransfer-r13

DLInformationTransfer-NB-r13-IEs,




spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

DLInformationTransfer-NB-r13-IEs ::=
SEQUENCE {


dedicatedInfoNAS-r13




DedicatedInfoNAS,


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


nonCriticalExtension




SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

–
MasterInformationBlock-NB
The MasterInformationBlock-NB includes the system information transmitted on BCH.
Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: E‑UTRAN to UE

MasterInformationBlock-NB
-- ASN1START

MasterInformationBlock-NB ::=
SEQUENCE {


systemFrameNumber-MSB-r13

BIT STRING (SIZE (4)),


hyperSFN-LSB-r13



BIT STRING (SIZE (2)),


schedulingInfoSIB1-r13


INTEGER (0..15),


systemInfoValueTag-r13


INTEGER (0..31),


ab-Enabled-r13




BOOLEAN,


operationModeInfo-r13


CHOICE {



inband-SamePCI-r13



Inband-SamePCI-NB-r13,



inband-DifferentPCI-r13


Inband-DifferentPCI-NB-r13,



guardband-r13




Guardband-NB-r13,



standalone-r13




Standalone-NB-r13


},


spare






BIT STRING (SIZE (11))

}

ChannelRasterOffset-NB-r13 ::= ENUMERATED {khz-7dot5, khz-2dot5, khz2dot5, khz7dot5}

Guardband-NB-r13 ::=


SEQUENCE {


rasterOffset-r13



ChannelRasterOffset-NB-r13,


spare






 BIT STRING (SIZE (3))

}

Inband-SamePCI-NB-r13 ::=

SEQUENCE {


eutra-CRS-SequenceInfo-r13

INTEGER (0..31)

}

Inband-DifferentPCI-NB-r13 ::=
SEQUENCE {


eutra-NumCRS-Ports-r13


ENUMERATED {same, four},


rasterOffset-r13



ChannelRasterOffset-NB-r13,


spare






BIT STRING (SIZE (2))

}

Standalone-NB-r13 ::=


SEQUENCE {


spare






BIT STRING (SIZE (5))

}

-- ASN1STOP

	MasterInformationBlock-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.

	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

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 in set { -7.5, -2.5, 2.5, 7.5} 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.

	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.


–
Paging-NB
The Paging-NB message is used for the notification of one or more UEs.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: PCCH

Direction: E‑UTRAN to UE

Paging-NB message
-- ASN1START

Paging-NB ::=





SEQUENCE {


pagingRecordList-r13



PagingRecordList-NB-r13 

OPTIONAL,
-- Need ON


systemInfoModification-r13


ENUMERATED {true}



OPTIONAL,
-- Need ON


systemInfoModification-eDRX-r13

ENUMERATED {true}



OPTIONAL,
-- Need ON


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

PagingRecordList-NB-r13 ::=


SEQUENCE (SIZE (1..maxPageRec)) OF PagingRecord-NB-r13

PagingRecord-NB-r13 ::=



SEQUENCE {


ue-Identity-r13





PagingUE-Identity,


...

}

-- ASN1STOP

	Paging-NB field descriptions

	systemInfoModification

If present: indication of a BCCH modification other than for SystemInformationBlockType14-NB (SIB14-NB) and SystemInformationBlockType16-NB (SIB16-NB). This indication does not apply to UEs using eDRX cycle longer than the BCCH modification period.

	systemInfoModification-eDRX

If present: indication of a BCCH modification other than for SystemInformationBlockType14-NB (SIB14-NB) and SystemInformationBlockType16-NB (SIB16-NB). This indication applies only to UEs using eDRX cycle longer than the BCCH modification period.

	ue-Identity

Provides the NAS identity of the UE that is being paged.


–
RRCConnectionReconfiguration-NB
The RRCConnectionReconfiguration-NB message is the command to modify an RRC connection. It may convey information for resource configuration (including RBs, MAC main configuration and physical channel configuration) including any associated dedicated NAS information.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionReconfiguration-NB message
-- ASN1START

RRCConnectionReconfiguration-NB ::=
SEQUENCE {


rrc-TransactionIdentifier



RRC-TransactionIdentifier,


criticalExtensions





CHOICE {



c1









CHOICE{




rrcConnectionReconfiguration-r13

RRCConnectionReconfiguration-NB-r13-IEs,




spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReconfiguration-NB-r13-IEs ::= SEQUENCE {


dedicatedInfoNASList-r13


SEQUENCE (SIZE(1..maxDRB-NB-r13)) OF














DedicatedInfoNAS

OPTIONAL,
-- Need ON 


radioResourceConfigDedicated-r13
RadioResourceConfigDedicated-NB-r13
OPTIONAL,
-- Need ON


fullConfig-r13





ENUMERATED {true}




OPTIONAL,
-- Cond Reestab


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



SEQUENCE {}
OPTIONAL

}

-- ASN1STOP

	RRCConnectionReconfiguration-NB field descriptions

	dedicatedInfoNASList

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list.

	fullConfig

Indicates the full configuration option is applicable for the RRC Connection Reconfiguration message.


	Conditional presence
	Explanation

	Reestab
	This field is optionally present, need ON upon the first reconfiguration after RRC connection re-establishment; otherwise the field is not present.


–
RRCConnectionReconfigurationComplete-NB
The RRCConnectionReconfigurationComplete-NB message is used to confirm the successful completion of an RRC connection reconfiguration.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionReconfigurationComplete-NB message
-- ASN1START

RRCConnectionReconfigurationComplete-NB ::= SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions





CHOICE {



rrcConnectionReconfigurationComplete-r13
RRCConnectionReconfigurationComplete-NB-r13-IEs,



criticalExtensionsFuture




SEQUENCE {}


}

}

RRCConnectionReconfigurationComplete-NB-r13-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

–
RRCConnectionReestablishment-NB
The RRCConnectionReestablishment-NB message is used to re-establish SRB1.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: E‑UTRAN to UE

RRCConnectionReestablishment-NB message
-- ASN1START

RRCConnectionReestablishment-NB ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReestablishment-r13
RRCConnectionReestablishment-NB-r13-IEs,




spare1 
NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReestablishment-NB-r13-IEs ::= SEQUENCE {


radioResourceConfigDedicated-r13


RadioResourceConfigDedicated-NB-r13,


nextHopChainingCount-r13




NextHopChainingCount,


lateNonCriticalExtension




OCTET STRING





OPTIONAL,


nonCriticalExtension





SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

–
RRCConnectionReestablishmentComplete-NB
The RRCConnectionReestablishmentComplete-NB message is used to confirm the successful completion of an RRC connection reestablishment.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionReestablishmentComplete-NB message
-- ASN1START

RRCConnectionReestablishmentComplete-NB ::= SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions





CHOICE {



rrcConnectionReestablishmentComplete-r13
RRCConnectionReestablishmentComplete-NB-r13-IEs,



criticalExtensionsFuture




SEQUENCE {}


}

}

RRCConnectionReestablishmentComplete-NB-r13-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

–
RRCConnectionReestablishmentRequest-NB
The RRCConnectionReestablishmentRequest-NB message is used to request the reestablishment of an RRC connection.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to E‑UTRAN

RRCConnectionReestablishmentRequest-NB message
-- ASN1START

RRCConnectionReestablishmentRequest-NB ::= SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionReestablishmentRequest-r13












RRCConnectionReestablishmentRequest-NB-r13-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReestablishmentRequest-NB-r13-IEs ::= SEQUENCE {


ue-Identity-r13





ReestabUE-Identity,


reestablishmentCause-r13


ReestablishmentCause-NB-r13,


spare







BIT STRING (SIZE (25))

}

ReestablishmentCause-NB-r13 ::=


ENUMERATED {












reconfigurationFailure, otherFailure, 












spare2, spare1}

-- ASN1STOP

	RRCConnectionReestablishmentRequest-NB field descriptions

	reestablishmentCause

Indicates the failure cause that triggered the re-establishment procedure.

eNB is not expected to reject a RRCConnectionReestablishmentRequest due to unknown cause value being used by the UE.

	ue-Identity

UE identity included to retrieve UE context and to facilitate contention resolution by lower layers.


–
RRCConnectionReject-NB
The RRCConnectionReject-NB message is used to reject the RRC connection establishment or RRC connection resume.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: E‑UTRAN to UE

RRCConnectionReject-NB message
-- ASN1START

RRCConnectionReject-NB ::=



SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionReject-r13



RRCConnectionReject-NB-r13-IEs,




spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReject-NB-r13-IEs ::=

SEQUENCE {


extendedWaitTime-r13




INTEGER (1..1800),


rrc-SuspendIndication-r13



ENUMERATED {true}


OPTIONAL, 
-- Need ON


lateNonCriticalExtension



OCTET STRING



OPTIONAL,


nonCriticalExtension




SEQUENCE {}




OPTIONAL

}

-- ASN1STOP

	RRCConnectionReject-NB field descriptions

	extendedWaitTime

Value in seconds.

	rrc-SuspendIndication
If present, this field indicates that the UE should remain suspended and not release its stored context.


–
RRCConnectionRelease-NB
The RRCConnectionRelease-NB message is used to command the release of an RRC connection.

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-v14xy-IEs

OPTIONAL

}

RRCConnectionRelease-NB-v14xy-IEs ::=
SEQUENCE {


redirectedCarrierInfo-v14xy


RedirectedCarrierInfo-NB-v14xy
OPTIONAL,
-- Cond Redirection 


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

ReleaseCause-NB-r13 ::=




ENUMERATED {loadBalancingTAUrequired, other, 














rrc-Suspend, spare1}

RedirectedCarrierInfo-NB-r13::=


CarrierFreq-NB-r13

RedirectedCarrierInfo-NB-v14xy
::=

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

	extendedWaitTime

Value in seconds.

	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.


	Conditional presence
	Explanation

	Redirection
	The field is optionally present, need ON, if redirectedCarrierInfo is included; otherwise the field is not present.


–
RRCConnectionRequest-NB
The RRCConnectionRequest-NB message is used to request the establishment of an RRC connection.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to E‑UTRAN

RRCConnectionRequest-NB message
-- ASN1START

RRCConnectionRequest-NB ::=

SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-r13


RRCConnectionRequest-NB-r13-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRequest-NB-r13-IEs ::=

SEQUENCE {


ue-Identity-r13






InitialUE-Identity,


establishmentCause-r13




EstablishmentCause-NB-r13,


multiToneSupport-r13




ENUMERATED {true}



OPTIONAL,


multiCarrierSupport-r13




ENUMERATED {true}



OPTIONAL,


spare








BIT STRING (SIZE (22))

}

-- ASN1STOP

	RRCConnectionRequest-NB field descriptions

	establishmentCause

Provides the establishment cause for the RRC connection request as provided by the upper layers. 

eNB is not expected to reject a RRCConnectionRequest due to unknown cause value being used by the UE.

	multiCarrierSupport

If present, this field indicates that the UE supports multi-carrier operation.

	multiToneSupport

If present, this field indicates that the UE supports UL multi-tone transmissions on NPUSCH.

	ue-Identity

UE identity included to facilitate contention resolution by lower layers.


–
RRCConnectionResume-NB
The RRCConnectionResume-NB message is used to resume the suspended RRC connection.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionResume-NB message
-- ASN1START

RRCConnectionResume-NB ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionResume-r13



RRCConnectionResume-NB-r13-IEs,




spare1 







NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionResume-NB-r13-IEs ::=

SEQUENCE {


radioResourceConfigDedicated-r13

RadioResourceConfigDedicated-NB-r13
OPTIONAL, 

-- Need ON


nextHopChainingCount-r13



NextHopChainingCount,


drb-ContinueROHC-r13




ENUMERATED {true}



OPTIONAL, 
-- Need OP


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


nonCriticalExtension




SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	RRCConnectionResume-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 while absence indicates that the header compression protocol context is reset. 


–
RRCConnectionResumeComplete-NB
The RRCConnectionResumeComplete-NB message is used to confirm the successful completion of an RRC connection resumption

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionResumeComplete-NB message
-- ASN1START

RRCConnectionResumeComplete-NB ::= SEQUENCE {


rrc-TransactionIdentifier



RRC-TransactionIdentifier,


criticalExtensions






CHOICE {



rrcConnectionResumeComplete-r13



RRCConnectionResumeComplete-NB-r13-IEs,



criticalExtensionsFuture




SEQUENCE {}


}

}

RRCConnectionResumeComplete-NB-r13-IEs ::= SEQUENCE {


selectedPLMN-Identity-r13




INTEGER (1..maxPLMN-r11)
OPTIONAL,

dedicatedInfoNAS-r13





DedicatedInfoNAS
OPTIONAL,


lateNonCriticalExtension




OCTET STRING




OPTIONAL,


nonCriticalExtension





SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	RRCConnectionResumeComplete-NB field descriptions

	selectedPLMN-Identity

Index of the PLMN selected by the UE from the plmn-IdentityList included in SystemInformationBlockType1-NB. 1 if the 1st PLMN is selected from the plmn-IdentityList included in SIB1-NB, 2 if the 2nd PLMN is selected from the plmn-IdentityList included in SIB1-NB and so on.


–
RRCConnectionResumeRequest-NB
The RRCConnectionResumeRequest-NB message is used to request the resumption of a suspended RRC connection.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to E‑UTRAN

RRCConnectionResumeRequest-NB message
-- ASN1START

RRCConnectionResumeRequest-NB ::=
SEQUENCE {


criticalExtensions





CHOICE {



rrcConnectionResumeRequest-r13


RRCConnectionResumeRequest-NB-r13-IEs,



criticalExtensionsFuture



SEQUENCE {}


}

}

RRCConnectionResumeRequest-NB-r13-IEs ::=
SEQUENCE {


resumeID-r13







ResumeIdentity-r13,


shortResumeMAC-I-r13






ShortMAC-I,


resumeCause-r13







EstablishmentCause-NB-r13,


spare









BIT STRING (SIZE (9))

}

-- ASN1STOP

	RRCConnectionResumeRequest-NB field descriptions

	resumeCause

Provides the resume cause for the RRC connection resume request as provided by the upper layers. 

eNB is not expected to reject a RRCConnectionResumeRequest due to unknown cause value being used by the UE.

	resumeID

UE identity to facilitate UE context retrieval at eNB.

	shortResumeMAC-I

Authentication token to facilitate UE authentication at eNB.


–
RRCConnectionSetup-NB
The RRCConnectionSetup-NB message is used to establish SRB1 and SRB1bis.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: E‑UTRAN to UE

RRCConnectionSetup-NB message
-- ASN1START

RRCConnectionSetup-NB ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionSetup-r13



RRCConnectionSetup-NB-r13-IEs,




spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionSetup-NB-r13-IEs ::=

SEQUENCE {


radioResourceConfigDedicated-r13

RadioResourceConfigDedicated-NB-r13,


lateNonCriticalExtension



OCTET STRING





OPTIONAL,


nonCriticalExtension




SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

–
RRCConnectionSetupComplete-NB
The RRCConnectionSetupComplete-NB message is used to confirm the successful completion of an RRC connection establishment.

Signalling radio bearer: SRB1bis

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionSetupComplete-NB message
-- ASN1START

RRCConnectionSetupComplete-NB ::=
SEQUENCE {


rrc-TransactionIdentifier



RRC-TransactionIdentifier,


criticalExtensions





CHOICE{




rrcConnectionSetupComplete-r13

RRCConnectionSetupComplete-NB-r13-IEs,




criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionSetupComplete-NB-r13-IEs ::= SEQUENCE {


selectedPLMN-Identity-r13



INTEGER (1..maxPLMN-r11),


s-TMSI-r13







S-TMSI






OPTIONAL,


registeredMME-r13





RegisteredMME




OPTIONAL,


dedicatedInfoNAS-r13




DedicatedInfoNAS,


attachWithoutPDN-Connectivity-r13

ENUMERATED {true}



OPTIONAL,


up-CIoT-EPS-Optimisation-r13


ENUMERATED {true} 



OPTIONAL,


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


nonCriticalExtension




RRCConnectionSetupComplete-NB-v14xy-IEs
OPTIONAL

}

RRCConnectionSetupComplete-NB-v14xy-IEs ::= SEQUENCE {


gummei-Type-r14






ENUMERATED {mapped}
OPTIONAL,


nonCriticalExtension





SEQUENCE {}




OPTIONAL

}

-- ASN1STOP

	RRCConnectionSetupComplete-NB field descriptions

	attachWithoutPDN-Connectivity

This field is used to indicate that the UE performs an Attach without PDN connectivity procedure, as indicated by the upper layers, TS 24.301 [35]. 

	gummei-Type

This field is used to indicate that the GUMMEI included is mapped (from 2G/3G identifiers) as indicated by the upper layers, TS 24.301 [35].

	registeredMME

This field is used to transfer the GUMMEI of the MME where the UE is registered, as provided by upper layers.

	selectedPLMN-Identity

Index of the PLMN selected by the UE from the plmn-IdentityList included in SystemInformationBlockType1-NB. 1 if the 1st PLMN is selected from the plmn-IdentityList included in SIB1, 2 if the 2nd PLMN is selected from the plmn-IdentityList included in SIB1 and so on.

	up-CIoT-EPS-Optimisation 

This field is included when the UE supports S1-U data transfer or the User plane CIoT EPS Optimisation, as indicated by the upper layers, see TS 24.301 [35].


–
SCPTMConfiguration-NB
The SCPTMConfiguration-NB message contains the control information applicable for MBMS services transmitted via SC-MRB.
Signalling radio bearer: N/A

RLC-SAP: UM

Logical channel: SC-MCCH

Direction: E‑UTRAN to UE

SCPTMConfiguration-NB message
-- ASN1START

SCPTMConfiguration-NB-r14 ::=

SEQUENCE {


sc-mtch-InfoList-r14


SC-MTCH-InfoList-NB-r14,


scptm-NeighbourCellList-r14

SCPTM-NeighbourCellList-NB-r14

OPTIONAL,
-- Need OP


lateNonCriticalExtension

OCTET STRING





OPTIONAL,


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	SCPTMConfiguration-NB field descriptions

	sc-mtch-InfoList

Provides the configuration of each SC-MTCH in the current cell.

	scptm-NeighbourCellList

List of neighbour cells providing MBMS services via SC-MRB. When absent, the UE shall assume that MBMS services listed in the SCPTMConfiguration-NB message are not provided via SC-MRB in any neighbour cell.


–
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-v14xy






SystemInformationBlockType15-NB-r14,



sib20-v14xy






SystemInformationBlockType20-NB-r14,



sib22-v14xy






SystemInformationBlockType22-NB-r14


},


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,
-- Need OP,



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-v14xy
OPTIONAL

}

SystemInformationBlockType1-NB-v14xy ::=
SEQUENCE {


cellSelectionInfo-v14xy



CellSelectionInfo-NB-v14xy

OPTIONAL, 
-- Need OR


schedulingInfoList-v14xy


SchedulingInfoList-NB-v14xy

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-v14xy ::= SEQUENCE (SIZE (1..maxSI-Message-NB-r13)) OF SchedulingInfo-NB-v14xy

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-v14xy::=

SEQUENCE {


sib-MappingInfo-v14xy


SIB-MappingInfo-NB-v14xy 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-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, 











sibTypeExt-NB-v14xy}

SIB-MappingInfo-NB-v14xy ::= 

SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type-NB-v14xy

SIB-Type-NB-v14xy ::=



SEQUENCE {


sib-TypeExt-r14 




SIB-TypeExt-NB-r14
OPTIONAL
-- Cond sibTypeExt

}

SIB-TypeExt-NB-r14 ::=



ENUMERATED {











sibTypeX-NB-v14xy, spare7, spare6, spare5,











spare4, spare3, spare2, spare1}

CellSelectionInfo-NB-v1350 ::=

SEQUENCE {


delta-RxLevMin-v1350



INTEGER (-8..-1)

}

CellSelectionInfo-NB-v14xy ::=

SEQUENCE {


powerClass14dBm-Offset-r14


ENUMERATED {dB-6, dB-3, dB3, dB6, dB9, dB12}
OPTIONAL,
--
Need OP


ce-authorisationOffset-r14


ENUMERATED {dB5, dB10, dB15, dB20}
OPTIONAL
--
Need OP

}

-- ASN1STOP

	SystemInformationBlockType1-NB field descriptions

	attachWithoutPDN-Connectivity

If present, the field indicates that attach without PDN connectivity as specified in TS 24.301 [35] is supported for this PLMN.

	ce-authorisationOffset

Parameter “Qoffsetauthorization” in TS 36.304 [4]. Value in dB. Value dB5 corresponds to 5 dB, dB10 corresponds to 10 dB and so on.
If the field is absent, the value of 0 dB shall be used for “Qoffsetauthorization”.

	cellBarred

Barred means the cell is barred, as defined in TS 36.304 [4].

	cellIdentity

Indicates the cell identity.

	cellReservedForOperatorUse

As defined in TS 36.304 [4].

	cellSelectionInfo

Cell selection information as specified in TS 36.304 [4].

	downlinkBitmap

NB-IoT downlink subframe configuration for downlink transmission. If the bitmap is not present, the UE shall assume that all subframes are valid (except for subframes carrying NPSS/NSSS/NPBCH/SIB1-NB) as specified in TS 36.213 [23, 16.4].

	eutraControlRegionSize

Indicates the control region size of the E-UTRA cell for the in-band operation mode, see TS 36.213 [23]. Unit is in number of OFDM symbols.

	freqBandIndicator
A list of as defined in TS 36.101 [42, table 6.2.4-1] for the frequency band in freqBandIndicator.

	freqBandInfo
A list of additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, table 6.2.4-1] for the frequency band in freqBandIndicator.

	hyperSFN-MSB

Indicates the 8 most significant bits of hyper-SFN. Together with hyperSFN-LSB in MIB-NB, the complete hyper-SFN is built up. hyper-SFN is incremented by one when the SFN wraps around.

	intraFreqReselection

Used to control cell reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 36.304 [4].

	multiBandInfoList

A list of additional frequency band indicators, additionalPmax and additionalSpectrumEmission values, as defined in TS 36.101 [42, table 5.5-1]. If the UE supports the frequency band in the freqBandIndicator IE it shall apply that frequency band. Otherwise, the UE shall apply the first listed band which it supports in the multiBandInfoList IE.

	nrs-CRS-PowerOffset

NRS power offset between NRS and E-UTRA CRS, see TS 36.213 [23, 16.2.2]. Unit in dB. Default value of 0.

	plmn-IdentityList

List of PLMN identities. The first listed PLMN-Identity is the primary PLMN.

	powerClass14dBm-Offset
Parameter “Poffset” in TS 36.304 [4]. Only applicable for UE supporting powerClassNB-14dBm. Value in dB. Value dB-6 corresponds to -6 dB, dB-3 corresponds to -3 dB and so on.

If the field is absent, the UE applies the (default) value of 0 dB for “Poffset” in TS 36.304 [4].

	p-Max

Value applicable for the cell. If absent the UE applies the maximum power according to the UE capability.

	q-QualMin

Parameter “Qqualmin” in TS 36.304 [4].

	q-RxLevMin, delta-RxLevMin

Parameter Qrxlevmin in TS 36.304 [4]. If delta-RxLevMin is not included, actual value Qrxlevmin = q-RxLevMin * 2 [dBm]. If delta-RxLevMin is included, actual value Qrxlevmin = (q-RxLevMin + delta-RxLevMin) * 2 [dBm].

	schedulingInfoList

Indicates additional scheduling information of SI messages.

	si-Periodicity

Periodicity of the SI-message in radio frames, such that rf256 denotes 256 radio frames, rf512 denotes 512 radio frames, and so on.

	si-RadioFrameOffset

Offset in number of radio frames to calculate the start of the SI window.

If the field is absent, no offset is applied.

	si-RepetitionPattern

Indicates the starting radio frames within the SI window used for SI message transmission. Value every2ndRF corresponds to every second radio frame, value every4thRF corresponds to every fourth radio frame and so on starting from the first radio frame of the SI window used for SI transmission.

	si-TB

This field indicates the transport block size in number of bits and the corresponding number of consecutive NB-IoT downlink subframes that are used to broadcast the SI message. Value b56 corresponds to 56 bits, b120 corresponds to 120 bits and so on. TBS of 56 bits and 120 bits are transmitted over 2 sub-frames, other TBS are transmitted over 8 sub-frames, see TS 36.213 [23, Table 16.4.1.5.1-1].

	si-WindowLength

Common SI scheduling window for all SIs. Unit in milliseconds, where ms160 denotes 160 milliseconds, ms320 denotes 320 milliseconds and so on.

	sib-MappingInfo

List of the SIBs mapped to this SystemInformation message. There is no mapping information of SIB2-NB; it is always present in the first SystemInformation message listed in the schedulingInfoList list. In case sib-TypeExt-r14 is included, the corresponding entry of sib-MappingInfo-r13 is set to sibTypeExt.

	systemInfoValueTagList

Indicates SI message specific value tags. It includes the same number of entries, and listed in the same order, as in SchedulingInfoList.

	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.

	trackingAreaCode

A trackingAreaCode that is common for all the PLMNs listed. 


	Conditional presence
	Explanation

	inband
	The field is mandatory present if IE operationModeInfo in MIB-NB is set to inband-SamePCI or inband-DifferentPCI. Otherwise the field is not present.

	inband-SamePCI
	The field is mandatory present, if IE operationModeInfo in MIB-NB is set to inband-SamePCI. Otherwise the field is not present.

	Qrxlevmin
	This field is optionally present, Need OR, if q-RxLevMin is set to the minimum value.  Otherwise the field is not present.

	sibTypeExt
	The field is mandatory present, need OR, if, for the corresponding entry in SIB-MappingInfo-r13 is set to sibTypeExt. Otherwise the field is not present.


–
UECapabilityEnquiry-NB
The UECapabilityEnquiry-NB message is used to request the transfer of UE radio access capabilities for NB-IoT.

Signalling radio bearer: SRB1 or SRB1bis

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

UECapabilityEnquiry-NB message
-- ASN1START

UECapabilityEnquiry-NB ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




ueCapabilityEnquiry-r13



UECapabilityEnquiry-NB-r13-IEs,




spare1 







NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UECapabilityEnquiry-NB-r13-IEs ::=
SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

–
UECapabilityInformation-NB
The UECapabilityInformation-NB message is used to transfer of UE radio access capabilities requested by the E‑UTRAN.

Signalling radio bearer: SRB1 or SRB1bis

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

UECapabilityInformation-NB message
-- ASN1START

UECapabilityInformation-NB ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE{




ueCapabilityInformation-r13

UECapabilityInformation-NB-r13-IEs,




criticalExtensionsFuture

SEQUENCE {}


}

}

UECapabilityInformation-NB-r13-IEs ::=
SEQUENCE {


ue-Capability-Container-r13



UE-Capability-NB-r13,


ue-RadioPagingInfo-r13




UE-RadioPagingInfo-NB-r13,


lateNonCriticalExtension



OCTET STRING





OPTIONAL,


nonCriticalExtension




SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	UECapabilityInformation-NB field descriptions

	ue-RadioPagingInfo
This field contains UE capability information used for paging.


–
ULInformationTransfer-NB
The ULInformationTransfer-NB message is used for the uplink transfer of NAS information.

Signalling radio bearer: SRB1 or SRB1bis

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

ULInformationTransfer-NB message
-- ASN1START

ULInformationTransfer-NB ::=
SEQUENCE {


criticalExtensions




CHOICE {




ulInformationTransfer-r13

ULInformationTransfer-NB-r13-IEs,




criticalExtensionsFuture

SEQUENCE {}


}

}

ULInformationTransfer-NB-r13-IEs ::=
SEQUENCE {


dedicatedInfoNAS-r13




DedicatedInfoNAS,


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


nonCriticalExtension




SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

6.7.3
NB-IoT information elements

6.7.3.1
NB-IoT System information blocks

–
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,


...

}

-- ASN1STOP

	SystemInformationBlockType2-NB field descriptions

	additionalSpectrumEmission

The UE requirements related to IE AdditionalSpectrumEmission are defined in TS 36.101 [42, table 6.2.4.1].

	multiBandInfoList

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

	ul-CarrierFreq

Uplink carrier frequency as defined in TS 36.101 [42, 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.


–
SystemInformationBlockType3-NB
The IE SystemInformationBlockType3-NB contains cell re-selection information common for intra-frequency, and inter-frequency cell re-selection as well as intra-frequency cell re-selection information other than neighbouring cell related.

SystemInformationBlockType3-NB information element
-- ASN1START

SystemInformationBlockType3-NB-r13 ::=
SEQUENCE {


cellReselectionInfoCommon-r13


SEQUENCE {



q-Hyst-r13







ENUMERATED {














dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,














dB12, dB14, dB16, dB18, dB20, dB22, dB24














}


},


cellReselectionServingFreqInfo-r13

SEQUENCE {



s-NonIntraSearch-r13




ReselectionThreshold


},


intraFreqCellReselectionInfo-r13

SEQUENCE {



q-RxLevMin-r13






Q-RxLevMin,



q-QualMin-r13






Q-QualMin-r9


OPTIONAL,
-- Need OP



p-Max-r13







P-Max




OPTIONAL,
-- Need OP



s-IntraSearchP-r13





ReselectionThreshold,



t-Reselection-r13





T-Reselection-NB-r13


},


freqBandInfo-r13





NS-PmaxList-NB-r13



OPTIONAL,
-- Need OR

 
multiBandInfoList-r13




SEQUENCE (SIZE (1..maxMultiBands)) OF 













NS-PmaxList-NB-r13


OPTIONAL,
-- Need OR


lateNonCriticalExtension




OCTET STRING



OPTIONAL,


...,


[[
intraFreqCellReselectionInfo-v1350

IntraFreqCellReselectionInfo-NB-v1350 OPTIONAL 
-- Cond Qrxlevmin


]],


[[ 
intraFreqCellReselectionInfo-v14xy
IntraFreqCellReselectionInfo-NB-v14xy OPTIONAL 
-- Need OR 


]]

}

IntraFreqCellReselectionInfo-NB-v1350 ::=
SEQUENCE {


delta-RxLevMin-v1350





INTEGER (-8..-1)

}

IntraFreqCellReselectionInfo-NB-v14xy ::=
SEQUENCE {


powerClass14dBm-Offset-r14

ENUMERATED {dB-6, dB-3, dB3, dB6, dB9, dB12}
OPTIONAL,
-- Need OP

 
ce-AuthorisationOffset-r14

ENUMERATED {dB6, dB12, dB16, dB20}
OPTIONAL
-- Need OP

}

-- ASN1STOP

	SystemInformationBlockType3-NB field descriptions

	ce-AuthorisationOffset

Parameter “Qoffsetauthorization” in TS 36.304 [4]. Value in dB. Value dB5 corresponds to 5 dB, dB10 corresponds to 10 dB and so on.

If the field is absent, the UE applies the value of ce-authorisationOffset in SystemInformationBlockType1-NB. 

	multiBandInfoList

A list of additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, table 6.2.4-1] applicable for the intra-frequency neighbouring NB-IoT cells if the UE selects the frequency band from freqBandIndicator in SystemInformationBlockType1-NB.

	powerClass14dBm-Offset
Parameter “Poffset” in TS 36.304 [4], only applicable for UE supporting powerClassNB-14dBm. Value in dB. Value dB-6 corresponds to -6 dB, dB-3 corresponds to -3 dB and so on.

If the field is absent, the UE applies the (default) value of 0 dB for “Poffset” in TS 36.304 [4].

	p-Max

Value applicable for the intra-frequency neighbouring E-UTRA cells. If absent the UE applies the maximum power according to the UE capability.

	q-Hyst

Parameter Qhyst in TS 36.304 [4], Value in dB. Value dB1 corresponds to 1 dB, dB2 corresponds to 2 dB and so on.

	q-QualMin

Parameter “Qqualmin” in TS 36.304 [4], applicable for intra-frequency neighbour cells. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin.

	q-RxLevMin, delta-RxLevMin

Parameter “Qrxlevmin” in TS 36.304 [4], applicable for intra-frequency neighbour cells. If delta-RxLevMin is not included, actual value Qrxlevmin = q-RxLevMin * 2 [dBm]. If delta-RxLevMin is included, actual value Qrxlevmin = (q-RxLevMin + delta-RxLevMin) * 2 [dBm].

	s-IntraSearchP

Parameter “SIntraSearchP” in TS 36.304 [4].

	s-NonIntraSearch

Parameter “SnonIntraSearchP” in TS 36.304 [4].

	t-Reselection

Parameter “TreselectionNB-IoT_Intra” in TS 36.304 [4].


	Conditional presence
	Explanation

	Qrxlevmin
	This field is optionally present, Need OR, if q-RxLevMin is set to the minimum value. Otherwise the field is not present.


–
SystemInformationBlockType4-NB

The IE SystemInformationBlockType4-NB contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters.
SystemInformationBlockType4-NB information element
-- ASN1START

SystemInformationBlockType4-NB-r13 ::=

SEQUENCE {


intraFreqNeighCellList-r13


IntraFreqNeighCellList
OPTIONAL,
-- Need OR


intraFreqBlackCellList-r13


IntraFreqBlackCellList
OPTIONAL,
-- Need OR


lateNonCriticalExtension


OCTET STRING


OPTIONAL,


...

}

-- ASN1STOP

	SystemInformationBlockType4-NB field descriptions

	intraFreqBlackCellList

List of blacklisted intra-frequency neighbouring cells.

	intraFreqNeighCellList

List of intra-frequency neighbouring cellswith specific cell re-selection parameters.


–
SystemInformationBlockType5-NB
The IE SystemInformationBlockType5-NB contains information relevant only for inter-frequency cell re-selection i.e. information about other NB-IoT frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.
SystemInformationBlockType5-NB information element

-- ASN1START

SystemInformationBlockType5-NB-r13 ::=
SEQUENCE {


interFreqCarrierFreqList-r13


InterFreqCarrierFreqList-NB-r13,


t-Reselection-r13





T-Reselection-NB-r13,


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


...,


[[
scptm-FreqOffset-r14



INTEGER (1..8)




OPTIONAL
-- Need OP


]]

}

InterFreqCarrierFreqList-NB-r13 ::=

SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-NB-r13

InterFreqCarrierFreqInfo-NB-r13 ::=
SEQUENCE {


dl-CarrierFreq-r13




CarrierFreq-NB-r13,


q-RxLevMin-r13





Q-RxLevMin,


q-QualMin-r13





Q-QualMin-r9




OPTIONAL,

-- Need OP


p-Max-r13






P-Max






OPTIONAL,

-- Need OP


q-OffsetFreq-r13




Q-OffsetRange




DEFAULT dB0,


interFreqNeighCellList-r13


InterFreqNeighCellList-NB-r13
OPTIONAL, 

-- Need OR


interFreqBlackCellList-r13


InterFreqBlackCellList-NB-r13
OPTIONAL, 

-- Need OR


multiBandInfoList-r13



MultiBandInfoList-NB-r13

OPTIONAL,

-- Need OR


...,


[[
delta-RxLevMin-v1350




INTEGER (-8..-1)

OPTIONAL 
-- Cond Qrxlevmin


]],


[[
powerClass14dBm-Offset-r14

ENUMERATED {dB-6, dB-3, dB3, dB6, dB9, dB12}

OPTIONAL,
--
Need OP



ce-AuthorisationOffset-r14

ENUMERATED {dB6, dB12, dB16, dB20}
OPTIONAL
-- Need OP


]]

}

InterFreqNeighCellList-NB-r13 ::=

SEQUENCE (SIZE (1..maxCellInter)) OF PhysCellId

InterFreqBlackCellList-NB-r13 ::=

SEQUENCE (SIZE (1..maxCellBlack)) OF PhysCellId

-- ASN1STOP

	SystemInformationBlockType5-NB field descriptions

	ce-AuthorisationOffset

Parameter “Qoffsetauthorization” in TS 36.304 [4]. Value in dB. Value dB5 corresponds to 5 dB, dB10 corresponds to 10 dB and so on.
If the field is absent, the UE applies the value of ce-authorisationOffset in SystemInformationBlockType1-NB.

	p-Max

Value applicable for the neighbouring NB-IoT cells on this carrier frequency. If absent the UE applies the maximum power according to the UE capability.

	interFreqBlackCellList

List of blacklisted inter-frequency neighbouring cells.

	interFreqCarrierFreqList

List of neighbouring inter-frequencies. E-UTRAN does not configure more than one entry for the same physical frequency regardless of the E-ARFCN used to indicate this. 

	interFreqNeighCellList

List of inter-frequency neighbouring cells.

	multiBandInfoList

Indicates the list of frequency bands, with the associated additionalPmax and additionalSpectrumEmission values as defined in TS 36.101 [42, table 6.2.4-1], in addition to the band represented by dl-CarrierFreq for which cell reselection parameters are common.

	powerClass14dBm-Offset 

Parameter “Poffset” in TS 36.304 [4], only applicable for UE supporting powerClassNB-14dBm. Value in dB. Value dB-6 corresponds to -6 dB, dB-3 corresponds to -3 dB and so on.
If the field is absent, the UE applies the (default) value of 0 dB for “Poffset” in TS 36.304 [4]

	q-OffsetFreq

Parameter “Qoffsetfrequency” in TS 36.304 [4].

	q-QualMin

Parameter “Qqualmin” in TS 36.304 [4]. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin.

	q-RxlevMin, delta-RxLevMin

Parameter “QRxLevmin” in TS 36.304 [4]. If delta-RxLevMin is not included, actual value Qrxlevmin = q-RxLevMin * 2 [dBm]. If delta-RxLevMin is included, actual value Qrxlevmin = (q-RxLevMin + delta-RxLevMin) * 2 [dBm].

	scptm-FreqOffset
Parameter QoffsetSCPTM in TS 36.304 [4]. Actual value QoffsetSCPTM = field value * 2 [dB]. 
If the field is absent, the UE uses infinite dBs for the SC-PTM frequency offset with cell ranking as specified in TS 36.304 [4].

	t-Reselection

Parameter “TreselectionNB-IoT_Inter” in TS 36.304 [4].


	Conditional presence
	Explanation

	Qrxlevmin
	This field is optionally present, Need OR, if q-RxLevMin is set to the minimum value.  Otherwise the field is not present.


–
SystemInformationBlockType14-NB
The IE SystemInformationBlockType14-NB contains the AB parameters.

SystemInformationBlockType14-NB information element
-- ASN1START

SystemInformationBlockType14-NB-r13 ::=
SEQUENCE {


ab-Param-r13




CHOICE {



ab-Common-r13




AB-Config-NB-r13,



ab-PerPLMN-List-r13



SEQUENCE (SIZE (1..maxPLMN-r11)) OF AB-ConfigPLMN-NB-r13


}














OPTIONAL, -- Need OR


lateNonCriticalExtension

OCTET STRING



OPTIONAL,


...

}

AB-ConfigPLMN-NB-r13 ::=
SEQUENCE {


ab-Config-r13




AB-Config-NB-r13


OPTIONAL -- Need OR

}

AB-Config-NB-r13 ::=

SEQUENCE {


ab-Category-r13




ENUMERATED {a, b, c},


ab-BarringBitmap-r13


BIT STRING (SIZE(10)),


ab-BarringExceptionData-r13

ENUMERATED {true}


OPTIONAL,
-- Need OP


ab-BarringForSpecialAC-r13

BIT STRING (SIZE(5))

}

-- ASN1STOP

	SystemInformationBlockType14-NB field descriptions

	ab-BarringBitmap
Access class barring for AC 0-9. The first/ leftmost bit is for AC 0, the second bit is for AC 1, and so on.

	ab-BarringExceptionData
Indicates whether ExceptionData is subject to access barring.

	ab-BarringForSpecialAC

Access class barring for AC 11-15. The first/ leftmost bit is for AC 11, the second bit is for AC 12, and so on.

	ab-Category
Indicates the category of UEs for which AB applies. Value a corresponds to all UEs, value b corresponds to the UEs that are neither in their HPLMN nor in a PLMN that is equivalent to it, and value c corresponds to the UEs that are neither in the PLMN listed as most preferred PLMN of the country where the UEs are roaming in the operator-defined PLMN selector list on the USIM, nor in their HPLMN nor in a PLMN that is equivalent to their HPLMN, see TS 22.011 [10].

	ab-Common
The AB parameters applicable for all PLMN(s).

	ab-PerPLMN-List

The AB parameters per PLMN, listed in the same order as the PLMN(s) occur in plmn-IdentityList in SystemInformationBlockType1-NB.


–
SystemInformationBlockType15-NB

The IE SystemInformationBlockType15-NB contains the MBMS Service Area Identities (SAI) of the current and/ or neighbouring carrier frequencies.
SystemInformationBlockType15-NB information element
-- ASN1START

SystemInformationBlockType15-NB-r14 ::=
SEQUENCE {


mbms-SAI-IntraFreq-r14




MBMS-SAI-List-r11



OPTIONAL,
-- Need OR


mbms-SAI-InterFreqList-r14



MBMS-SAI-InterFreqList-NB-r14
OPTIONAL,
-- Need OR


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


...

}


MBMS-SAI-InterFreqList-NB-r14 ::=

SEQUENCE (SIZE (1..maxFreq)) OF MBMS-SAI-InterFreq-NB-r14

MBMS-SAI-InterFreq-NB-r14 ::=


SEQUENCE {


dl-CarrierFreq-r14





CarrierFreq-NB-r13,


mbms-SAI-List-r14





MBMS-SAI-List-r11,


multiBandInfoList-r14




AdditionalBandInfoList-NB-r14
OPTIONAL
-- Need OR

}

-- ASN1STOP

	SystemInformationBlockType15-NB field descriptions

	mbms-SAI-InterFreqList

Contains a list of neighboring frequencies including additional frequency bands, if any, that provide MBMS services and the corresponding MBMS SAIs.

	mbms-SAI-IntraFreq

Contains the list of MBMS SAIs for the current frequency. A duplicate MBMS SAI indicates that this and all following SAIs are not offered by this cell but only by neighbour cells on the current frequency. For MBMS service continuity, the UE shall use all MBMS SAIs listed in mbms-SAI-IntraFreq to derive the MBMS frequencies of interest.

	mbms-SAI-List

Contains a list of MBMS SAIs for a specific frequency.

	multiBandInfoList

A list of additional frequency bands applicable for the cells participating in the SC-PTM transmission.


–
SystemInformationBlockType16-NB

The IE SystemInformationBlockType16-NB contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain the UTC, the GPS and the local time.
-- ASN1START

SystemInformationBlockType16-NB-r13 ::= SystemInformationBlockType16-r11

-- ASN1STOP

–
SystemInformationBlockType20-NB
The IE SystemInformationBlockType20-NB contains the information required to acquire the control information associated with transmission of MBMS using SC-PTM.

SystemInformationBlockType20-NB information element
-- ASN1START

SystemInformationBlockType20-NB-r14 ::=
SEQUENCE {


npdcch-SC-MCCH-Config-r14


NPDCCH-SC-MCCH-Config-NB-r14,


sc-mcch-CarrierConfig-r14


DL-CarrierConfigCommon-NB-r14,


sc-mcch-RepetionPeriod-r14


ENUMERATED {rf32, rf128, rf512, rf1024, 














rf2048, rf4096, rf8192, rf16384},


sc-mcch-Offset-r14




INTEGER (0..10),


sc-mcch-ModificationPeriod-r14

ENUMERATED { rf32, rf128, rf256, rf512, rf1024, 













rf2048, rf4096, rf8192, rf16384, rf32768, 













rf65536, rf131072, rf262144, rf524288, 













rf1048576, spare1},


sc-mcch-SchedulingInfo-r14


SC-MCCH-SchedulingInfo-NB-r14
OPTIONAL,
-- Need OP

lateNonCriticalExtension


OCTET STRING





OPTIONAL,


...

}

NPDCCH-SC-MCCH-Config-NB-r14 ::=
SEQUENCE {


npdcch-NumRepetitions-SC-MCCH-r14


ENUMERATED {r1, r2, r4, r8, r16, 
















r32, r64, r128, r256, 
















r512, r1024, r2048},


npdcch-StartSF-SC-MCCH-r14




ENUMERATED {v1dot5, v2, v4, v8,

















v16, v32, v48, v64},


npdcch-Offset-SC-MCCH-r14




ENUMERATED {zero, oneEigth, oneQuarter,
















threeEigth, oneHalf, fiveEigth,
















threeQuarter, sevenEigth}

}

SC-MCCH-SchedulingInfo-NB-r14::=
SEQUENCE
{


sc-mcch-onDurationTimerSCPTM-r14

ENUMERATED {













pp1, pp2, pp3, pp4,













pp8, pp16, pp32, spare},


sc-mcch-InactivityTimerSCPTM-r14

ENUMERATED {













pp0, pp1, pp2, pp3,













pp4, pp8, pp16, pp32},


schedulingPeriodStartOffsetSCPTM-r14
CHOICE {



sf10








INTEGER(0..9),



sf20








INTEGER(0..19),



sf32








INTEGER(0..31),



sf40








INTEGER(0..39),



sf64








INTEGER(0..63),



sf80








INTEGER(0..79),



sf128








INTEGER(0..127),



sf160








INTEGER(0..159),



sf256








INTEGER(0..255),



sf320








INTEGER(0..319),



sf512








INTEGER(0..511),



sf640








INTEGER(0..639),



sf1024








INTEGER(0..1023),



sf2048








INTEGER(0..2047),



sf4096








INTEGER(0..4095),



sf8192








INTEGER(0..8191)


},


...

}

-- ASN1STOP

	SystemInformationBlockType20-NB field descriptions

	npdcch-NumRepetitions-SC-MCCH

The maximum number of NPDCCH repetitions the UE needs to monitor for SC-MCCH multicast search space, see TS 36.213 [23].

	npdcch-Offset-SC-MCCH

Fractional period offset of starting subframe for NPDCCH multicast search space for SC-MCCH, see TS 36.213 [23].

	npdcch-StartSF-SC-MCCH

Starting subframes configuration of the NPDCCH multicast search space for SC-MCCH, see TS 36.213 [23].

	schedulingPeriodStartOffsetSCPTM
SC-MCCH-SchedulingCycle and SC-MCCH-SchedulingOffset in TS 36.321 [6]. The value of SC-MCCH-SchedulingCycle is in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. The value of SC-MCCH-SchedulingOffset is in number of sub-frames.

	sc-mcch-CarrierConfig

Downlink carrier that can be used for SC-MCCH.

	sc-mcch-InactivityTimerSCPTM
Timer for SC-MCCH reception in TS 36.321 [6]. Value in number of NPDCCH periods. Value pp1 corresponds to 1 NPDCCH period, pp2 corresponds to 2 NPDCCH periods and so on.

	sc-mcch-ModificationPeriod

Defines periodically appearing boundaries, i.e. radio frames for which (H-SFN * 1024 +SFN) mod sc-mcch-ModificationPeriod = 0. The contents of different transmissions of SC-MCCH information can only be different if there is at least one such boundary in-between them. Value rf32 corresponds to 32 radio frames, value rf128 corresponds to 128 radio frames and so on.

	sc-mcch-Offset

Indicates, together with the sc-mcch-RepetitionPeriod, the boundary of the repetition period: (H-SFN * 1024 +SFN) mod sc-mcch-RepetitionPeriod = sc-mcch-Offset.

	sc-mcch-onDurationTimerSCPTM
Timer for SC-MCCH reception in TS 36.321 [6]. Value in number of NPDCCH periods. Value pp1 corresponds to 1 NPDCCH period, pp2 corresponds to 2 NPDCCH periods and so on.

	sc-mcch-RepetitionPeriod

Defines the interval between transmissions of SC-MCCH information, in radio frames. Value rf32 corresponds to 32 radio frames, rf128 corresponds to 128 radio frames and so on.

	sc-mcch-SchedulingInfo

DRX information for the SC-MCCH. If the field is absent, DRX is not used for SC-MCCH reception.


–
SystemInformationBlockType22-NB

The IE SystemInformationBlockType22-NB contains radio resource configuration for paging and random access procedure on non-anchor carriers.  

SystemInformationBlockType22-NB information element
-- ASN1START

SystemInformationBlockType22-NB-r14 ::=
SEQUENCE {


dl-ConfigList-r14  




DL-ConfigCommonList-NB-r14
 OPTIONAL,
-- Need OR


ul-ConfigList-r14  




UL-ConfigCommonList-NB-r14
 OPTIONAL,
-- Need OR




pagingWeightAnchor-r14



PagingWeight-NB-r14


OPTIONAL,
-- Cond pcch-config


nprach-ProbabilityAnchorList-r14

NPRACH-ProbabilityAnchorList-NB-r14
OPTIONAL,
-- Cond nprach-config

lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...

}

DL-ConfigCommonList-NB-r14 ::=
 
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 












DL-ConfigCommon-NB-r14 

UL-ConfigCommonList-NB-r14 ::=

SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF












UL-ConfigCommon-NB-r14








DL-ConfigCommon-NB-r14 ::=


SEQUENCE {

dl-CarrierConfig-r14




DL-CarrierConfigCommon-NB-r14,

pcch-Config-r14  




PCCH-Config-NB-r14


OPTIONAL, -- Need OR


...

} 
PCCH-Config-NB-r14 ::=



SEQUENCE {



npdcch-NumRepetitionPaging-r14

ENUMERATED {












r1, r2, r4, r8, r16, r32, r64, r128, 












r256, r512, r1024, r2048, 












spare4, spare3, spare2, spare1} OPTIONAL, -- Need OP


pagingWeight-r14





PagingWeight-NB-r14 
DEFAULT w1,


...


}

PagingWeight-NB-r14
::= 



ENUMERATED {w1, w2, w3, w4, w5, w6, w7, w8,













w9, w10, w11, w12, w13, w14, w15, w16}
UL-ConfigCommon-NB-r14 ::=


SEQUENCE {


ul-CarrierFreq-r14




CarrierFreq-NB-r13,


nprach-ParametersList-r14  


NPRACH-ParametersList-NB-r14
OPTIONAL, -- Need OR


...

}







NPRACH-ParametersList-NB-r14 ::=

SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF 











NPRACH-Parameters-NB-r14

NPRACH-Parameters-NB-r14 ::=


SEQUENCE {


nprach-Parameters-r14



SEQUENCE {



nprach-Periodicity-r14 




ENUMERATED {ms40, ms80, ms160, ms240, 
















ms320, ms640, ms1280, ms2560} 














OPTIONAL,
-- NEED OP 



nprach-StartTime-r14





ENUMERATED {ms8, ms16, ms32, ms64, 
















ms128, ms256, ms512, ms1024}














OPTIONAL,
-- NEED OP



nprach-SubcarrierOffset-r14



ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1} 














OPTIONAL,
-- NEED OP



nprach-NumSubcarriers-r14



ENUMERATED {n12, n24, n36, n48} 














 OPTIONAL,
-- NEED OP



nprach-SubcarrierMSG3-RangeStart-r14

ENUMERATED {zero, oneThird, twoThird, one}













 
OPTIONAL,
-- NEED OP



npdcch-NumRepetitions-RA-r14



ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128,
















r256, r512, r1024, r2048, 
















spare4, spare3, spare2, spare1} 














OPTIONAL,
-- NEED OP



npdcch-StartSF-CSS-RA-r14



ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64} 















OPTIONAL,
-- NEED OP



npdcch-Offset-RA-r14





ENUMERATED {zero, oneEighth, oneFourth, threeEighth}














OPTIONAL,
-- NEED OP



nprach-NumCBRA-StartSubcarriers-r14

ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24,
















n32, n34, n35, n36, n40, n44, n46, n48}














OPTIONAL,
-- NEED OP  



npdcch-CarrierIndex-r14




INTEGER (1..maxNonAnchorCarriers-NB-r14) 














OPTIONAL, 
-- Need OP 



...


}
OPTIONAL
-- Need OR

}

NPRACH-ProbabilityAnchorList-NB-r14 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF 












NPRACH-ProbabilityAnchor-NB-r14


NPRACH-ProbabilityAnchor-NB-r14 ::=

SEQUENCE {


nprach-ProbabilityAnchor-r14



ENUMERATED {












zero, oneSixteenth, oneFifteenth, oneFourteenth, 













oneThirteenth, oneTwelfth, oneEleventh, oneTenth,













oneNinth, oneEightth, oneSeventh, oneSixth,













oneFifth, oneFourth, oneThird, oneHalf} 















OPTIONAL 
-- Need OP 

}
-- ASN1STOP

	SystemInformationBlockType22-NB field descriptions

	dl-CarrierConfig
Provides the configuration of the DL non-anchor carrier.

	dl-ConfigList 

List of DL non-anchor carriers and associated configuration that can be used for paging and/or random access.

	npdcch-CarrierIndex

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, the DL anchor carrier is used.

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

	



	



	


	


	nprach-NumCBRA-StartSubcarriers

The number of start subcarriers for contention based random access. The UE shall select one of these start subcarriers when randomly selecting a start subcarrier in the preamble selection in 36.321 [6]. The start subcarrier indexes that the UE is allowed to randomly select from are according to the following:

nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1]. 
If the field is absent, 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, the value of nprach-NumSubcarriers configured in SystemInformationBlockType2-NB for the PRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-ParametersList

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, and listed in the same order, as in nprach-ParametersList 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, 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. 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. The probability of selecting a non-anchor carrier NPRACH resource is (1- nprach-ProbabilityAnchor).

	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, 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, 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 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 the field is absent, the value of nprach-SubcarrierMSG3-RangeStart configured inSystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	pagingWeight

Weight of the non-anchor paging carrier for uneven paging load distribution across the carriers. 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. 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

UL carrier frequency of the non-anchor carrier as defined in TS 36.101 [42, 5.7.3F]. 

	ul-ConfigList 

List of UL non-anchor carriers and associated configuration that can be used for random access.


	Conditional presence
	Explanation

	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.


6.7.3.2
NB-IoT Radio resource control information elements

–
CarrierConfigDedicated-NB
The IE CarrierConfigDedicated-NB is used to specify a non-anchor carrier in NB-IoT.

CarrierConfigDedicated-NB information elements
-- ASN1START

CarrierConfigDedicated-NB-r13 ::=

SEQUENCE {


dl-CarrierConfig-r13

DL-CarrierConfigDedicated-NB-r13,


ul-CarrierConfig-r13

UL-CarrierConfigDedicated-NB-r13

}

DL-CarrierConfigDedicated-NB-r13 ::=
SEQUENCE {


dl-CarrierFreq-r13





CarrierFreq-NB-r13,


downlinkBitmapNonAnchor-r13



CHOICE {



useNoBitmap-r13






NULL,



useAnchorBitmap-r13





NULL,



explicitBitmapConfiguration-r13


DL-Bitmap-NB-r13,



spare








NULL


}

OPTIONAL,
 -- Need ON


dl-GapNonAnchor-r13





CHOICE {



useNoGap-r13






NULL,



useAnchorGapConfig-r13




NULL,



explicitGapConfiguration-r13


DL-GapConfig-NB-r13,



spare








NULL


}

OPTIONAL,
 -- Need ON


inbandCarrierInfo-r13


SEQUENCE {



samePCI-Indicator-r13


CHOICE
{




samePCI-r13





SEQUENCE {





indexToMidPRB-r13



INTEGER (-55..54) 




},




differentPCI-r13



SEQUENCE {





eutra-NumCRS-Ports-r13


ENUMERATED {same, four}




}



} 






OPTIONAL,

-- Cond anchor-guardband


eutraControlRegionSize-r13


ENUMERATED {n1, n2, n3}



}







OPTIONAL,

-- Cond non-anchor-inband


...,


[[
nrs-PowerOffsetNonAnchor-v1330

ENUMERATED {dB-12, dB-10, dB-8, dB-6, 















dB-4, dB-2, dB0, dB3}











OPTIONAL 
-- Need ON 

]]
}

UL-CarrierConfigDedicated-NB-r13 ::=
SEQUENCE {


ul-CarrierFreq-r13


CarrierFreq-NB-r13

OPTIONAL,
-- Need OP


...

}

-- ASN1STOP

	CarrierConfigDedicated-NB field descriptions

	dl-CarrierConfig

Downlink non-anchor carrier used for all unicast transmissions.

	dl-CarrierFreq

DL carrier frequency. The downlink carrier is not in a E-UTRA PRB which contains E-UTRA PSS/SSS/PBCH.

	dl-GapNonAnchor

Downlink transmission gap configuration for the non-anchor carrier, see TS 36.211 [21, 10.2.3.4].

	downlinkBitmapNonAnchor

NB-IoT downlink subframe configuration for downlink transmission on the non-anchor carrier. See TS 36.213 [23, 16.4].

	eutraControlRegionSize

Indicates the control region size of the E-UTRA cell for the in-band operation mode, see TS 36.213 [23]. Unit is in number of OFDM symbols. If operationModeInfo in MIB-NB is set to inband-SamePCI or inband-DifferentPCI, it should be set to the value broadcast in SIB1-NB.

	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].

	inbandCarrierInfo

Provides the configuration of a non-anchor inband carrier.

	indexToMidPRB

The PRB index is signaled by offset from the middle of the EUTRA system.

	nrs-PowerOffsetNonAnchor
Provides the power offset of the downlink narrowband reference-signal EPRE of the non-anchor carrier relative to the anchor carrier, unit in dB. Value dB-12 corresponds to -12 dB, dB-10 corresponds to -10 dB and so on. See TS 36.213 [23, 16.2.2].

	samePCI-Indicator

This parameter specifies whether the non-anchor carrier reuses the same PCI as the EUTRA carrier.

	ul-CarrierConfig

Uplink non-anchor carrier used for all unicast transmissions. 

	ul-CarrierFreq

UL carrier frequency as defined in TS 36.101 [42, 5.7.3F]. If absent, the same TX-RX frequency separation and carrier frequency offset as for the anchor carrier applies.


	Conditional presence
	Explanation

	non-anchor-inband
	The field is mandatory present if the non-anchor carrier is an inband carrier; otherwise it is not present.

	anchor-guardband
	The field is mandatory present if operationModeInfo is set to guardband in the MIB; otherwise it is not present.


–
CarrierFreq-NB
The IE CarrierFreq-NB is used to provide the NB-IoT carrier frequency, as defined in TS 36.101 [42] 

CarrierFreq-NB information elements
-- ASN1START

CarrierFreq-NB-r13 ::=

SEQUENCE {


carrierFreq-r13



ARFCN-ValueEUTRA-r9,


carrierFreqOffset-r13

ENUMERATED {










v-10, v-9, v-8,
v-7, v-6, v-5, v-4, v-3, v-2, v-1, v-0dot5,









 
  v0,  v1,
v2,
 v3,  v4,  v5, 
v6,  v7,  v8,  v9










}
OPTIONAL
-- Need ON

}

-- ASN1STOP

	CarrierFreq-NB field descriptions

	carrierFreq

Provides the ARFCN applicable for the NB-IoT carrier frequency as defined in TS 36.101 [42, Table 5.7.3-1].

	carrierFreqOffset

Offset of the NB-IoT channel number to EARFCN as defined in TS 36.101 [42, 5.7.3F]. Value v-10 means -10, v-9 means -9, and so on.


–
DL-Bitmap-NB

The IE DL-Bitmap-NB is used to specify the set of NB-IoT downlink subframes for downlink transmission.

DL-Bitmap-NB information element
-- ASN1START

DL-Bitmap-NB-r13 ::= 


CHOICE {


subframePattern10-r13


BIT STRING (SIZE (10)),


subframePattern40-r13


BIT STRING (SIZE (40))

}

-- ASN1STOP

	DL-Bitmap-NB field descriptions

	subframePattern10, subframePattern40 

NB-IoT downlink subframe configuration over 10ms or 40ms for inband and 10ms for standalone/guardband. The first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the bit string divided by 10. Value 0 in the bitmap indicates that the corresponding subframe is invalid for downlink transmission. Value 1 in the bitmap indicates that the corresponding subframe is valid for downlink transmission.


–
DL-CarrierConfigCommon-NB
The IE DL-CarrierConfigCommon-NB is used to specify the common configuration of a DL non-anchor carrier in NB-IoT.

DL-CarrierConfigCommon-NB information elements

-- ASN1START

DL-CarrierConfigCommon-NB-r14 ::=
SEQUENCE {


dl-CarrierFreq-r14




CarrierFreq-NB-r13,


downlinkBitmapNonAnchor-r14


CHOICE {



useNoBitmap-r14





NULL,



useAnchorBitmap-r14




NULL,



explicitBitmapConfiguration-r14

DL-Bitmap-NB-r13


},


dl-GapNonAnchor-r14




CHOICE {



useNoGap-r14





NULL,



useAnchorGapConfig-r14



NULL,



explicitGapConfiguration-r14

DL-GapConfig-NB-r13


},



inbandCarrierInfo-r14



SEQUENCE {



samePCI-Indicator-r14



CHOICE
{




samePCI-r14






SEQUENCE {





indexToMidPRB-r14




INTEGER (-55..54) 




},




differentPCI-r14




SEQUENCE {





eutra-NumCRS-Ports-r14



ENUMERATED {same, four}




}



} 
OPTIONAL,

-- Cond anchor-guardband



eutraControlRegionSize-r14

ENUMERATED {n1, n2, n3}



}
OPTIONAL,

-- Cond non-anchor-inband


nrs-PowerOffsetNonAnchor-r14 

ENUMERATED {dB-12, dB-10, dB-8, dB-6, 














dB-4, dB-2, dB0, dB3}
DEFAULT dB0, 

...

}

-- ASN1STOP

	DL-CarrierConfigCommon-NB field descriptions

	dl-CarrierFreq

DL carrier frequency. The downlink carrier is not in a E-UTRA PRB which contains E-UTRA PSS/SSS/PBCH.

	dl-GapNonAnchor

Downlink transmission gap configuration for the non-anchor carrier, see TS 36.211 [21, 10.2.3.4].

	downlinkBitmapNonAnchor

NB-IoT downlink subframe configuration for downlink transmission on the non-anchor carrier. See TS 36.213 [23, 16.4].

	eutraControlRegionSize

Indicates the control region size of the E-UTRA cell for the in-band operation mode, see TS 36.213 [23]. Unit is in number of OFDM symbols. If operationModeInfo in MIB-NB is set to inband-SamePCI or inband-DifferentPCI, it should be set to the value broadcast in SIB1-NB.

	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].

	inbandCarrierInfo

Provides the configuration of a non-anchor inband carrier. 

	indexToMidPRB

The PRB index is signaled by offset from the middle of the EUTRA system.

	nrs-PowerOffsetNonAnchor

Provides the downlink narrowband reference-signal EPRE offset of the non-anchor carrier relative to the downlink narrowband reference-signal EPRE of the anchor carrier, unit in dB. Value dB-12 corresponds to -12 dB, dB-10 corresponds to -10 dB and so on. See TS 36.213 [23, 16.2.2].

	samePCI-Indicator

This parameter specifies whether the non-anchor carrier reuses the same PCI as the EUTRA carrier.


	Conditional presence
	Explanation

	non-anchor-inband
	The field is mandatory present if the non-anchor carrier is an inband carrier; otherwise it is not present.

	anchor-guardband
	The field is mandatory present, if operationModeInfo is set to guardband in the MIB; otherwise it is not present.


–
DL-GapConfig-NB

The IE DL-GapConfig-NB is used to specify the downlink gap configuration for NPDCCH and NPDSCH. Downlink gaps apply to all NPDCCH/NPDSCH transmissions except for BCCH.
DL-GapConfig-NB information element
-- ASN1START

DL-GapConfig-NB-r13
::=

SEQUENCE {


dl-GapThreshold-r13


ENUMERATED {n32, n64, n128, n256},


dl-GapPeriodicity-r13

ENUMERATED {sf64, sf128, sf256, sf512},


dl-GapDurationCoeff-r13

ENUMERATED {oneEighth, oneFourth, threeEighth, oneHalf}

}

-- ASN1STOP

	DL-GapConfig-NB field descriptions

	dl-GapDurationCoeff

Coefficient to calculate the gap duration of a DL transmission: dl-GapDurationCoeff * dl-GapPeriodicity, Duration in number of subframes. See TS 36.211 [21, 10.2.3.4].

	dl-GapPeriodicity 

Periodicity of a DL transmission gap in number of subframes. See TS 36.211 [21, 10.2.3.4].

	dl-GapThreshold

Threshold on the maximum number of repetitions configured for NPDCCH before application of DL transmission gap configuration. See TS 36.211 [21, 10.2.3.4].


–
LogicalChannelConfig-NB
The IE LogicalChannelConfig-NB is used to configure the logical channel parameters.

LogicalChannelConfig-NB information element
-- ASN1START

LogicalChannelConfig-NB-r13 ::=

SEQUENCE {


priority-r13





INTEGER (1..16)


OPTIONAL,

-- Cond UL


logicalChannelSR-Prohibit-r13

BOOLEAN




OPTIONAL,

-- Need ON


...

}

-- ASN1STOP

	LogicalChannelConfig-NB field descriptions

	logicalChannelSR-Prohibit

Value TRUE indicates that the logicalChannelSR-ProhibitTimer is enabled for the logical channel. E-UTRAN only (optionally) configures the field (i.e. indicates value TRUE) if logicalChannelSR-ProhibitTimer is configured. See TS 36.321 [6].

	priority

Logical channel priority in TS 36.321 [6]. Value is an integer.


	Conditional presence
	Explanation

	UL
	The field is mandatory present for UL logical channels; otherwise it is not present.


–
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


]]
}

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. 

	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.

	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].


–
NPDCCH-ConfigDedicated-NB
The IE NPDCCH-ConfigDedicated-NB specifies the subframes and resource blocks for NPDCCH monitoring.

NPDCCH-ConfigDedicated-NB information element
-- ASN1START

NPDCCH-ConfigDedicated-NB-r13 ::=
SEQUENCE {


npdcch-NumRepetitions-r13


ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, 














r256, r512, r1024, r2048, 














spare4, spare3, spare2, spare1},


npdcch-StartSF-USS-r13



ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64},


npdcch-Offset-USS-r13



ENUMERATED {zero, oneEighth, oneFourth, threeEighth}

}

-- ASN1STOP

	NPDCCH-ConfigDedicated-NB field descriptions

	npdcch-NumRepetitions

Maximum number of repetitions for NPDCCH UE specific search space (USS), see TS 36.213 [23, 16.6]. UE monitors one set of values (consisting of aggregation level, number of repetitions and number of blind decodes) according to the configured maximum number of repetitions.

	npdcch-Offset-USS
Fractional period offset of starting subframe for NPDCCH UE specific search space (USS), see TS 36.213 [23, 16.6].

	npdcch-StartSF-USS
Starting subframe configuration for an NPDCCH UE-specific search space, see TS 36.213 [23, 16.6]. Value v1dot5 corresponds to 1.5, value 2 corresponds to 2 and so on.


–
NPDSCH-ConfigCommon-NB

The IE NPDSCH-ConfigCommon-NB is used to specify the common NPDSCH configuration.

NPDSCH-ConfigCommon-NB information element
-- ASN1START

NPDSCH-ConfigCommon-NB-r13 ::=
SEQUENCE {


nrs-Power-r13




INTEGER (-60..50)

}

-- ASN1STOP

	NPDSCH-ConfigCommon-NB field descriptions

	nrs-Power

Provides the downlink narrowband reference-signal EPRE, see TS 36.213 [23, 16.2]. The actual value in dBm.


–
NPRACH-ConfigSIB-NB
The IE NPRACH-ConfigSIB-NB is used to specify the NPRACH configuration for the anchor carrier.

NPRACH-ConfigSIB-NB information elements
-- ASN1START

NPRACH-ConfigSIB-NB-r13 ::=


SEQUENCE {


nprach-CP-Length-r13



ENUMERATED {us66dot7, us266dot7},


rsrp-ThresholdsPrachInfoList-r13
RSRP-ThresholdsNPRACH-InfoList-NB-r13 
OPTIONAL,
-- need OR


nprach-ParametersList-r13

NPRACH-ParametersList-NB-r13

}

NPRACH-ConfigSIB-NB-v1330 ::=

SEQUENCE {


nprach-ParametersList-v1330


NPRACH-ParametersList-NB-v1330

}

NPRACH-ParametersList-NB-r13 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r13

NPRACH-ParametersList-NB-v1330 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-v1330

NPRACH-Parameters-NB-r13::=

SEQUENCE {


nprach-Periodicity-r13 




ENUMERATED {ms40, ms80, ms160, ms240, 














ms320, ms640, ms1280, ms2560},

nprach-StartTime-r13




ENUMERATED {ms8, ms16, ms32, ms64, 














ms128, ms256, ms512, ms1024},

nprach-SubcarrierOffset-r13



ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1},


nprach-NumSubcarriers-r13



ENUMERATED {n12, n24, n36, n48},


nprach-SubcarrierMSG3-RangeStart-r13
ENUMERATED {zero, oneThird, twoThird, one},


maxNumPreambleAttemptCE-r13



ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1},


numRepetitionsPerPreambleAttempt-r13
ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128},


npdcch-NumRepetitions-RA-r13


ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, 















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1},


npdcch-StartSF-CSS-RA-r13



ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64},

npdcch-Offset-RA-r13




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}

}

NPRACH-Parameters-NB-v1330 ::=

SEQUENCE {


nprach-NumCBRA-StartSubcarriers-r13

ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24, 















n32, n34, n35, n36, n40, n44, n46, n48}

}

RSRP-ThresholdsNPRACH-InfoList-NB-r13 ::= SEQUENCE (SIZE(1..2)) OF RSRP-Range

-- ASN1STOP

	NPRACH-ConfigSIB-NB field descriptions

	maxNumPreambleAttemptCE

Maximum number of preamble transmission attempts per NPRACH resource. See TS 36.321 [6].

	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].

	npdcch-Offset -RA 

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

	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].

	nprach-CP-Length

Cyclic prefix length for NPRACH transmission (TCP), see TS 36.211 [21, 10.1.6]. Value us66dot7 corresponds to 66.7 microseconds and value us266dot7 corresponds to 266.7 microseconds.

	nprach-NumCBRA-StartSubcarriers

The number of start subcarriers for contention based random access. The UE shall select one of these start subcarriers when randomly selecting a start subcarrier in the preamble selection in TS 36.321 [6]. The start subcarrier indexes that the UE is allowed to randomly select from are according to the following:

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

	nprach-NumSubcarriers

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

	nprach-ParametersList

Configures NPRACH parameters for each NPRACH resource. Up to three PRACH resources can be configured in a cell. Each NPRACH resource is associated with a different number of NPRACH repetitions.

	nprach-Periodicity

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

	nprach-StartTime

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

	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.

	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 {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;

	numRepetitionsPerPreambleAttempt

Number of NPRACH repetitions per attempt for each NPRACH resource, See TS 36.211 [21, 10.1.6].

	rsrp-ThresholdsPrachInfoList
The criterion for UEs to select a NPRACH resource. Up to 2 RSRP threshold values can be signalled. The first element corresponds to RSRP threshold 1, the second element corresponds to RSRP threshold 2. See TS 36.321 [6]. If absent, there is only one NPRACH resource.

A UE that supports powerClassNB-14dBm-r14 shall correct the RSRP threshold values before applying them as follows:

RSRP threshold = Signalled RSRP threshold - min{0, (14-min(23, p-Max)) where p-max:  is the value of p-Max field in SystemInformationBlockType1-NB.


–
NPUSCH-Config-NB
The IE NPUSCH-ConfigCommon-NB is used to specify the common NPUSCH configuration. The IE NPUSCH-ConfigDedicated-NB is used to specify the UE specific NPUSCH configuration.

NPUSCH-Config-NB information element
-- ASN1START

NPUSCH-ConfigCommon-NB-r13 ::=

SEQUENCE {


ack-NACK-NumRepetitions-Msg4-r13
SEQUENCE (SIZE(1.. maxNPRACH-Resources-NB-r13)) OF















ACK-NACK-NumRepetitions-NB-r13,


srs-SubframeConfig-r13



ENUMERATED {












sc0, sc1, sc2, sc3, sc4, sc5, sc6, sc7,












sc8, sc9, sc10, sc11, sc12, sc13, sc14, sc15












}






OPTIONAL,
-- Need OR


dmrs-Config-r13





SEQUENCE {



threeTone-BaseSequence-r13


INTEGER (0..12) 


OPTIONAL, 
-- Need OP



threeTone-CyclicShift-r13


INTEGER (0..2), 



sixTone-BaseSequence-r13


INTEGER (0..14) 


OPTIONAL, 
-- Need OP



sixTone-CyclicShift-r13



INTEGER (0..3),



twelveTone-BaseSequence-r13


INTEGER (0..30) 


OPTIONAL 
-- Need OP


}

OPTIONAL, 
-- Need OR 


ul-ReferenceSignalsNPUSCH-r13

UL-ReferenceSignalsNPUSCH-NB-r13

}

UL-ReferenceSignalsNPUSCH-NB-r13 ::=
 SEQUENCE {


groupHoppingEnabled-r13




BOOLEAN,


groupAssignmentNPUSCH-r13



INTEGER (0..29)

}

NPUSCH-ConfigDedicated-NB-r13 ::=
SEQUENCE {


ack-NACK-NumRepetitions-r13


ACK-NACK-NumRepetitions-NB-r13
OPTIONAL,
-- Need ON


npusch-AllSymbols-r13



BOOLEAN






OPTIONAL,
-- Cond SRS


groupHoppingDisabled-r13


ENUMERATED {true}



OPTIONAL
-- Need OR

}
ACK-NACK-NumRepetitions-NB-r13
::=
ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128}

-- ASN1STOP

	NPUSCH-Config-NB field descriptions

	ack-NACK-NumRepetitions

Number of repetitions for the ACK NACK resource unit carrying HARQ response to NPDSCH, see TS 36.213 [23, 16.4.2]. If absent, the value of ack-NACK-NumRepetitions-Msg4 signalled in SIB2 is used.

	ack-NACK-NumRepetitions-Msg4

Number of repetitions for ACK/NACK HARQ response to NPDSCH containing Msg4 per NPRACH resource, see TS 36.213 [23, 16.4.2].

	groupAssignmentNPUSCH

See TS 36.211 [21, 10.1.4.1.3].

	groupHoppingDisabled

See TS 36.211 [21, 10.1.4.1.3].

	groupHoppingEnabled

See TS 36.211 [21, 10.1.4.1.3].

	npusch-AllSymbols

If set to TRUE, the UE shall use all NB-IoT symbols for NPUSCH transmission. If set to FALSE, the UE punctures the NPUSCH transmissions in the symbols that collides with SRS. If the field is not present, the UE uses all NB-IoT symbols for NPUSCH transmission. See TS 36.211 [21, 10.1.3.6].

	sixTone-BaseSequence
The base sequence of DMRS sequence in a cell for 6 tones transmission; see TS 36.211 [21, 10.1.4.1.2]. If absent, it is given by NB-IoT CellID mod 14. Value 14 is not used.

	sixTone-CyclicShift

Define 4 cyclic shifts for the 6-tone case, see TS 36.211 [21, 10.1.4.1.2].

	srs-SubframeConfig

SRS SubframeConfiguration. See TS 36.211 [21, table 5.5.3.3-1]. Value sc0 corresponds to value 0, sc1 to value 1 and so on.

	threeTone-BaseSequence

The base sequence of DMRS sequence in a cell for 3 tones transmission; see TS 36.211 [21, 10.1.4.1.2]. If absent, it is given by NB-IoT CellID mod 12. Value 12 is not used.

	threeTone-CyclicShift

Define 3 cyclic shifts for the 3-tone case, see TS 36.211 [21, 10.1.4.1.2].

	twelveTone-BaseSequence

The base sequence of DMRS sequence in a cell for 12 tones transmission; see TS 36.211 [21, 10.1.4.1.2]. If absent, it is given by NB-IoT CellID mod 30. Value 30 is not used.

	ul-ReferenceSignalsNPUSCH

Used to specify parameters needed for the transmission on NPUSCH.


	Conditional presence
	Explanation

	SRS
	This field is optionally present, need OP, if srs-SubframeConfig is broadcasted.

Otherwise, the IE is not present.


–
PDCP-Config-NB
The IE PDCP-Config-NB is used to set the configurable PDCP parameters for data radio bearers.

PDCP-Config-NB information element
-- ASN1START

PDCP-Config-NB-r13 ::=

SEQUENCE {


discardTimer-r13


ENUMERATED {










ms5120, ms10240, ms20480, ms40960, 










ms81920, infinity, spare2, spare1









}
OPTIONAL,


-- Cond Setup


headerCompression-r13

CHOICE {



notUsed





NULL,



rohc





SEQUENCE {




maxCID-r13




INTEGER (1..16383)



DEFAULT 15,




profiles-r13



SEQUENCE {





profile0x0002



BOOLEAN,





profile0x0003



BOOLEAN,





profile0x0004



BOOLEAN,





profile0x0006



BOOLEAN,





profile0x0102



BOOLEAN,





profile0x0103



BOOLEAN,





profile0x0104



BOOLEAN




},




...



}


},


...

}

-- ASN1STOP

	PDCP-Config-NB field descriptions

	discardTimer

Indicates the discard timer value specified in TS 36.323 [8]. Value in milliseconds. Value ms5120 means 5120 ms, ms10240 means 10240 ms and so on.

	headerCompression

E-UTRAN does not reconfigure header compression except optionally upon RRC Connection Resumption.

	maxCID

Indicates the value of the MAX_CID parameter as specified in TS 36.323 [8]. The total value of MAX_CIDs across all bearers for the UE should be less than or equal to the value of maxNumberROHC-ContextSessions parameter as indicated by the UE.

	profiles

The profiles used by both compressor and decompressor in both UE and E-UTRAN. The field indicates which of the ROHC profiles specified in TS 36.323 [8] are supported, i.e. value true indicates that the profile is supported. Profile 0x0000 shall always be supported when the use of ROHC is configured. If support of two ROHC profile identifiers with the same 8 LSB’s is signalled, only the profile corresponding to the highest value shall be applied.


	Conditional presence
	Explanation

	Setup
	The field is mandatory present in case of radio bearer setup. Otherwise the field is optionally present, need ON.


–
PhysicalConfigDedicated-NB
The IE PhysicalConfigDedicated-NB is used to specify the UE specific physical channel configuration.

PhysicalConfigDedicated-NB information element
-- ASN1START

PhysicalConfigDedicated-NB-r13 ::=
SEQUENCE {


carrierConfigDedicated-r13


CarrierConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


npdcch-ConfigDedicated-r13


NPDCCH-ConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


npusch-ConfigDedicated-r13


NPUSCH-ConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


uplinkPowerControlDedicated-r13

UplinkPowerControlDedicated-NB-r13 
OPTIONAL,
-- Need ON


...,


[[
twoHARQ-ProcessesConfig-r14

ENUMERATED {true}
OPTIONAL
-- Need OR


]]

}

-- ASN1STOP

	PhysicalConfigDedicated-NB field descriptions

	carrierConfigDedicated

Non-anchor carrier used for all unicast transmissions.

	npdcch-ConfigDedicated

NPDCCH configuration.

	npusch-ConfigDedicated

UL unicast configuration.

	twoHARQ-ProcessesConfig

Activation of two HARQ processes, see TS 36.212 [22] and TS 36.213 [23].

	uplink-PowerControlDedicated

UL power control parameter


–
RACH-ConfigCommon-NB
The IE RACH-ConfigCommon-NB is used to specify the generic random access parameters.

RACH-ConfigCommon-NB information element
-- ASN1START

RACH-ConfigCommon-NB-r13 ::=

SEQUENCE {


preambleTransMax-CE-r13



PreambleTransMax,


powerRampingParameters-r13


PowerRampingParameters,


rach-InfoList-r13




RACH-InfoList-NB-r13,


connEstFailOffset-r13



INTEGER (0..15)




OPTIONAL,
-- Need OP


...

}

RACH-InfoList-NB-r13 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF RACH-Info-NB-r13

RACH-Info-NB-r13
::=

SEQUENCE {


ra-ResponseWindowSize-r13


ENUMERATED {












pp2, pp3, pp4, pp5, pp6, pp7, pp8, pp10},


mac-ContentionResolutionTimer-r13
ENUMERATED {












pp1, pp2, pp3, pp4, pp8, pp16, pp32, pp64}

}

-- ASN1STOP

	RACH-ConfigCommon-NB field descriptions

	connEstFailOffset

Parameter “Qoffsettemp” in TS 36.304 [4]. If the field is not present the value of infinity shall be used for “Qoffsettemp”.

	mac-ContentionResolutionTimer

Timer for contention resolution in TS 36.321 [6]. Value in PDCCH periods. Value pp1 corresponds to 1 PDCCH period, pp2 corresponds to 2 PDCCH periods and so on. The value considered by the UE is: mac-ContentionResolutionTimer = Min (signaled value x PDCCH period, 10.24s).

	powerRampingParameters

Power ramping step and preamble initial received target power – same as TS 36.213 [23] and TS 36.321 [6].

If more than one repetition level is configured in the cell, then the UE transmits NPRACH with max power except for the lowest repetition level. Otherwise, the UE uses NPRACH power ramping.

	preambleTransMax-CE

Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer.

	ra-ResponseWindowSize

Duration of the RA response window in TS 36.321 [6]. Value in PDCCH periods. Value pp2 corresponds to 2 PDDCH periods, pp3 corresponds to 3 PDCCH periods and so on. The value considered by the UE is: ra-ResponseWindowSize = Min (signaled value x PDCCH period, 10.24s).


–
RadioResourceConfigCommonSIB-NB
The IE RadioResourceConfigCommonSIB-NB is used to specify common radio resource configurations in the system information, e.g., the random access parameters and the static physical layer parameters.

RadioResourceConfigCommonSIB-NB information element
-- ASN1START

RadioResourceConfigCommonSIB-NB-r13 ::=
SEQUENCE {


rach-ConfigCommon-r13 




RACH-ConfigCommon-NB-r13,


bcch-Config-r13 





BCCH-Config-NB-r13,


pcch-Config-r13 





PCCH-Config-NB-r13,


nprach-Config-r13





NPRACH-ConfigSIB-NB-r13,


npdsch-ConfigCommon-r13




NPDSCH-ConfigCommon-NB-r13,


npusch-ConfigCommon-r13




NPUSCH-ConfigCommon-NB-r13,


dl-Gap-r13







DL-GapConfig-NB-r13


OPTIONAL,

-- Need OP


uplinkPowerControlCommon-r13


UplinkPowerControlCommon-NB-r13,


...,


[[
nprach-Config-v1330




NPRACH-ConfigSIB-NB-v1330
OPTIONAL

-- Need OR

]]

}

BCCH-Config-NB-r13 ::=




SEQUENCE {


modificationPeriodCoeff-r13



ENUMERATED {n16, n32, n64, n128}

}

PCCH-Config-NB-r13 ::=




SEQUENCE {


defaultPagingCycle-r13




ENUMERATED {rf128, rf256, rf512, rf1024},


nB-r13








ENUMERATED {













fourT, twoT, oneT, halfT, quarterT, one8thT,













one16thT, one32ndT, one64thT,












one128thT, one256thT, one512thT, one1024thT,












spare3, spare2, spare1},


npdcch-NumRepetitionPaging-r13


ENUMERATED {













r1, r2, r4, r8, r16, r32, r64, r128, 













r256, r512, r1024, r2048, 













spare4, spare3, spare2, spare1}

}

-- ASN1STOP

	RadioResourceConfigCommonSIB-NB field descriptions

	defaultPagingCycle

Default paging cycle, used to derive ‘T’ in TS 36.304 [4]. Value rf128 corresponds to 128 radio frames, rf256 corresponds to 256 radio frames and so on.

	dl-Gap

Downlink transmission gap configuration for the anchor carrier. See TS 36.211 [21, 10.2.3.4]. If the field is absent, there is no gap.

	modificationPeriodCoeff

Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n16 corresponds to value 16, n32 corresponds to value 32, and so on. The BCCH modification period should be larger or equal to 40.96s.

	nB

Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of 'T' as defined in TS 36.304 [4]. A value of fourT corresponds to 4 * T, a value of twoT corresponds to 2 * T and so on.

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


–
RadioResourceConfigDedicated-NB
The IE RadioResourceConfigDedicated-NB is used to setup/modify/release RBs, to modify the MAC main configuration, and to modify dedicated physical configuration.

RadioResourceConfigDedicated-NB information element
-- ASN1START

RadioResourceConfigDedicated-NB-r13 ::=
SEQUENCE {


srb-ToAddModList-r13




SRB-ToAddModList-NB-r13


OPTIONAL, 
-- Need ON


drb-ToAddModList-r13




DRB-ToAddModList-NB-r13


OPTIONAL, 
-- Need ON


drb-ToReleaseList-r13




DRB-ToReleaseList-NB-r13

OPTIONAL, 
-- Need ON


mac-MainConfig-r13





CHOICE {



explicitValue-r13





MAC-MainConfig-NB-r13,



defaultValue-r13





NULL


}

















OPTIONAL, 
-- Need ON


physicalConfigDedicated-r13



PhysicalConfigDedicated-NB-r13
OPTIONAL,
-- Need ON


rlf-TimersAndConstants-r13



RLF-TimersAndConstants-NB-r13
OPTIONAL,
-- Need ON


... 

}

SRB-ToAddModList-NB-r13 ::=


SEQUENCE (SIZE (1)) OF SRB-ToAddMod-NB-r13
SRB-ToAddMod-NB-r13 ::=



SEQUENCE {


rlc-Config-r13





CHOICE {



explicitValue





RLC-Config-NB-r13,



defaultValue





NULL


}

OPTIONAL,














-- Cond Setup


logicalChannelConfig-r13


CHOICE {



explicitValue





LogicalChannelConfig-NB-r13,



defaultValue





NULL


}

OPTIONAL,














-- Cond Setup


...,


[[
rlc-Config-v14xy



RLC-Config-NB-v14xy


OPTIONAL
-- Need ON


]]

}

DRB-ToAddModList-NB-r13 ::=


SEQUENCE (SIZE (1..maxDRB-NB-r13)) OF DRB-ToAddMod-NB-r13
DRB-ToAddMod-NB-r13 ::=



SEQUENCE {


eps-BearerIdentity-r13



INTEGER (0..15)



OPTIONAL,
-- Cond DRB-Setup


drb-Identity-r13




DRB-Identity,


pdcp-Config-r13





PDCP-Config-NB-r13


OPTIONAL,
-- Cond Setup


rlc-Config-r13





RLC-Config-NB-r13


OPTIONAL,
-- Cond Setup


logicalChannelIdentity-r13


INTEGER (3..10)



OPTIONAL,
-- Cond DRB-Setup


logicalChannelConfig-r13


LogicalChannelConfig-NB-r13
OPTIONAL,
-- Cond Setup


...,


[[
rlc-Config-v14xy



RLC-Config-NB-v14xy


OPTIONAL
-- Need ON


]]

}

DRB-ToReleaseList-NB-r13 ::=

SEQUENCE (SIZE (1..maxDRB-NB-r13)) OF DRB-Identity

-- ASN1STOP

	RadioResourceConfigDedicated-NB field descriptions

	logicalChannelConfig

For SRB a choice is used to indicate whether the logical channel configuration is signalled explicitly or set to the default logical channel configuration for SRB1 as specified in 9.2.1.1.

	logicalChannelIdentity

The logical channel identity for both UL and DL for a DRB. Value 3 is not used.

	mac-MainConfig

The default MAC MAIN configuration is specified in 9.2.2.

	physicalConfigDedicated

The default dedicated physical configuration is specified in 9.2.4.

	rlc-Config

For SRBs a choice is used to indicate whether the RLC configuration is signalled explicitly or set to the values defined in the default RLC configuration for SRB1 in 9.2.1.1. RLC AM is the only applicable RLC mode.


	Conditional presence
	Explanation

	DRB-Setup
	The field is mandatory present if the corresponding DRB is being set up; otherwise it is not present.

	Setup
	The field is mandatory present if the corresponding SRB/DRB is being setup; otherwise the field is optionally present, need ON.


–
RLC-Config-NB
The IE RLC-Config-NB is used to specify the RLC configuration of SRBs and DRBs.

RLC-Config-NB information element

-- ASN1START

RLC-Config-NB-r13 ::=
CHOICE
{


am





SEQUENCE {



ul-AM-RLC-r13



UL-AM-RLC-NB-r13,



dl-AM-RLC-r13



DL-AM-RLC-NB-r13


}, 


...



}

RLC-Config-NB-v14xy ::=
SEQUENCE {


t-Reordering-r14


T-Reordering

OPTIONAL

-- Cond twoHARQ
}

UL-AM-RLC-NB-r13 ::=

SEQUENCE {


t-PollRetransmit-r13

T-PollRetransmit-NB-r13,


maxRetxThreshold-r13

ENUMERATED {t1, t2, t3, t4, t6, t8, t16, t32}

}

DL-AM-RLC-NB-r13 ::=

SEQUENCE {


enableStatusReportSN-Gap-r13
ENUMERATED {true}
OPTIONAL

}




T-PollRetransmit-NB-r13 ::=
ENUMERATED {










ms250, 
ms500,
ms1000,
ms2000,
ms3000,
ms4000, 










ms6000, ms10000, ms15000, ms25000, ms40000, ms60000, 










ms90000, ms120000, ms180000, spare1}

-- ASN1STOP

	RLC-Config-NB field descriptions

	enableStatusReportSN-Gap
Indicates that status reporting due to detection of reception failure is enabled, as specified in TS 36.322 [7].

	maxRetxThreshold

Parameter for RLC AM in TS 36.322 [7]. Value t1 corresponds to 1 retransmission, t2 to 2 retransmissions and so on.

	


	t-PollRetransmit

Timer for RLC AM in TS 36.322 [7], in milliseconds. Value msX means X ms, msY means Y ms and so on.

	t-Reordering

Timer for reordering in TS 36.322 [7], in milliseconds.


	Conditional presence
	Explanation

	twoHARQ
	The field is mandatory present if twoHARQ-ProcessesConfig is set to TRUE. Otherwise, the field is not present and, if previously configured, the timer is released.


–
RLF-TimersAndConstants-NB
The IE RLF-TimersAndConstants-NB contains UE specific timers and constants applicable for UEs in RRC_CONNECTED.

RLF-TimersAndConstants-NB information element
-- ASN1START

RLF-TimersAndConstants-NB-r13 ::=
CHOICE {


release







NULL,


setup







SEQUENCE {



t301-r13






ENUMERATED {













ms2500, ms4000, ms6000, ms10000,













ms15000, ms25000, ms40000, ms60000},



t310-r13






ENUMERATED {













ms0, ms200, ms500, ms1000, ms2000, ms4000, ms8000},



n310-r13






ENUMERATED {













n1, n2, n3, n4, n6, n8, n10, n20},



t311-r13






ENUMERATED {













ms1000, ms3000, ms5000, ms10000, ms15000,













ms20000, ms30000},



n311-r13






ENUMERATED {













n1, n2, n3, n4, n5, n6, n8, n10},



...,



[[ t311-v1350





ENUMERATED {













ms40000, ms60000, ms90000, ms120000}















OPTIONAL
-- Need OR


]]

}

}

-- ASN1STOP

	RLF-TimersAndConstants-NB field descriptions

	n3xy

Constants are described in section 7.4. n1 corresponds with 1, n2 corresponds with 2 and so on.

	t3xy

Timers are described in section 7.3. Value ms0 corresponds with 0 ms, ms200 corresponds with 200 ms and so on. The UE shall use the extended value t311-v13xy, if present, and ignore the value signaled by t311-r13.











	

	



–
UplinkPowerControl-NB
The IE UplinkPowerControlCommon-NB and IE UplinkPowerControlDedicated-NB are used to specify parameters for uplink power control in the system information and in the dedicated signalling, respectively.

UplinkPowerControl-NB information elements
-- ASN1START

UplinkPowerControlCommon-NB-r13 ::=
SEQUENCE {


p0-NominalNPUSCH-r13



INTEGER (-126..24),


alpha-r13






ENUMERATED {al0, al04, al05, al06, al07, al08, al09, al1},


deltaPreambleMsg3-r13



INTEGER (-1..6)

}

UplinkPowerControlDedicated-NB-r13 ::=
SEQUENCE {


p0-UE-NPUSCH-r13





INTEGER (-8..7)

}

-- ASN1STOP

	UplinkPowerControl-NB field descriptions

	alpha

Parameter: 
[image: image1]. See TS 36.213 [23, 16.2.1.1] where al0 corresponds to 0, al04 corresponds to value 0.4, al05 to 0.5, al06 to 0.6, al07 to 0.7, al08 to 0.8, al09 to 0.9 and al1 corresponds to 1. 

	deltaPreambleMsg3

Parameter: [image: image2.wmf]3

_

Msg

PREAMBLE

D

. See TS 36.213 [23, 16.2.1.1]. Actual value = IE value * 2 [dB].

	p0-NominalNPUSCH

Parameter: 
[image: image3]. See TS 36.213 [23, 16.2.1.1], unit dBm. 

	p0-UE-NPUSCH

Parameter: 
[image: image4]. See TS 36.213 [23, 16.2.1.1], unit dB. 


6.7.3.3
NB-IoT Security control information elements

Void

6.7.3.4
NB-IoT Mobility control information elements

–
AdditionalBandInfoList-NB
AdditionalBandInfoList-NB information element
-- ASN1START

AdditionalBandInfoList-NB-r14 ::=
SEQUENCE (SIZE (1..maxMultiBands)) OF FreqBandIndicator-NB-r13

-- ASN1STOP

–
FreqBandIndicator-NB

The IE FreqBandIndicator-NB indicates the E-UTRA operating band as defined in TS 36.101 [42, table 5.5-1]. 
FreqBandIndicator-NB information element
-- ASN1START

FreqBandIndicator-NB-r13 ::=


INTEGER (1.. maxFBI2)

-- ASN1STOP

–
MultiBandInfoList-NB
MultiBandInfoList-NB information element
-- ASN1START

MultiBandInfoList-NB-r13 ::=
SEQUENCE (SIZE (1..maxMultiBands)) OF MultiBandInfo-NB-r13

MultiBandInfo-NB-r13 ::=

SEQUENCE {


freqBandIndicator-r13


FreqBandIndicator-NB-r13

OPTIONAL,
 -- Need OR


freqBandInfo-r13



NS-PmaxList-NB-r13



OPTIONAL
 -- Need OR

}

-- ASN1STOP

–
NS-PmaxList-NB

The IE NS-PmaxList-NB concerns a list of additionalPmax and additionalSpectrumEmission as defined in TS 36.101 [42, table 6.2.4-1] for a given frequency band. E-UTRAN does not include the same value of additionalSpectrumEmission in SystemInformationBlockType2-NB within this list.
NS-PmaxList-NB information element
-- ASN1START

NS-PmaxList-NB-r13 ::=


SEQUENCE (SIZE (1..maxNS-Pmax-NB-r13)) OF NS-PmaxValue-NB-r13

NS-PmaxValue-NB-r13 ::=


SEQUENCE {

additionalPmax-r13



P-Max





OPTIONAL,
-- Need OR

additionalSpectrumEmission-r13
AdditionalSpectrumEmission
}

-- ASN1STOP

–
T-Reselection-NB
The IE T-Reselection-NB concerns the cell reselection timer TreselectionRAT for NB-IoT.

Value in seconds. s0 means 0 second and behaviour as specified in 7.3.2 applies, s3 means 3 seconds and so on.

T-Reselection-NB information element
-- ASN1START

T-Reselection-NB-r13 ::=

ENUMERATED {s0, s3, s6, s9, s12, s15, s18, s21} 
-- ASN1STOP

6.7.3.5
NB-IoT Measurement information elements

Void

6.7.3.6
NB-IoT Other information elements

–
EstablishmentCause-NB
The IE EstablishmentCause-NB provides the establishment cause for the RRC connection request or the RRC connection resume request as provided by the upper layers.
EstablishmentCause-NB information element
-- ASN1START

EstablishmentCause-NB-r13 ::=


ENUMERATED {












mt-Access, mo-Signalling, mo-Data, mo-ExceptionData,












delayTolerantAccess-v1330, spare3, spare2, spare1}

-- ASN1STOP

–
UE-Capability-NB
The IE UE-Capability-NB is used to convey the NB-IoT UE Radio Access Capability Parameters, see TS 36.306 [5]. The IE UE-Capability-NB is transferred in NB-IoT only.

UE-Capability-NB information element
-- ASN1START

UE-Capability-NB-r13 ::=

SEQUENCE {


accessStratumRelease-r13

AccessStratumRelease-NB-r13,


ue-Category-NB-r13



ENUMERATED {nb1}




OPTIONAL,


multipleDRB-r13




ENUMERATED {supported}



OPTIONAL,


pdcp-Parameters-r13



PDCP-Parameters-NB-r13



OPTIONAL,


phyLayerParameters-r13


PhyLayerParameters-NB-r13,


rf-Parameters-r13



RF-Parameters-NB-r13,


nonCriticalExtension


UE-Capability-NB-v14xy-IEs


OPTIONAL
}

UE-Capability-NB-v14xy-IEs ::=

SEQUENCE {


ue-Category-NB-r14




ENUMERATED {nb2}



OPTIONAL,


mac-Parameters-r14




MAC-Parameters-NB-r14


OPTIONAL,
phyLayerParameters-v14xy


PhyLayerParameters-NB-v14xy
OPTIONAL,


rf-Parameters-v14xy




RF-Parameters-NB-v14xy,


nonCriticalExtension



SEQUENCE {}





OPTIONAL
}

AccessStratumRelease-NB-r13 ::=

ENUMERATED {rel13, rel14, spare6, spare5, spare4, spare3, spare2, spare1, ...}

PDCP-Parameters-NB-r13

::= SEQUENCE {


supportedROHC-Profiles-r13


SEQUENCE {



profile0x0002





BOOLEAN,



profile0x0003





BOOLEAN,



profile0x0004





BOOLEAN,



profile0x0006





BOOLEAN,



profile0x0102





BOOLEAN,



profile0x0103





BOOLEAN,



profile0x0104





BOOLEAN


},


maxNumberROHC-ContextSessions-r13
ENUMERATED {cs2, cs4, cs8, cs12}
DEFAULT cs2,


...

}

MAC-Parameters-NB-r14

::=

SEQUENCE {


dataInactMon-r14




ENUMERATED {supported}




OPTIONAL,

rai-Support-r14





ENUMERATED {supported}



OPTIONAL

}

PhyLayerParameters-NB-r13
::=

SEQUENCE {


multiTone-r13





ENUMERATED {supported}


OPTIONAL,


multiCarrier-r13





ENUMERATED {supported}


OPTIONAL


}

PhyLayerParameters-NB-v14xy
::=

SEQUENCE {


multiCarrier-NPRACH-r14



ENUMERATED {supported}


OPTIONAL,


twoHARQ-Processes-r14



ENUMERATED {supported}


OPTIONAL

}

RF-Parameters-NB-r13 
::=


SEQUENCE {


supportedBandList-r13



SupportedBandList-NB-r13,


multiNS-Pmax-r13




ENUMERATED {supported}

OPTIONAL

}

RF-Parameters-NB-v14xy ::=


SEQUENCE {


powerClassNB-14dBm-r14



ENUMERATED {supported}

OPTIONAL

}

SupportedBandList-NB-r13 ::=

SEQUENCE (SIZE (1..maxBands)) OF SupportedBand-NB-r13

SupportedBand-NB-r13
::=


SEQUENCE {


band-r13






FreqBandIndicator-NB-r13,


powerClassNB-20dBm-r13



ENUMERATED {supported}

OPTIONAL

}

-- ASN1STOP

	UE-Capability-NB field descriptions

	accessStratumRelease

Set to rel14in this version of the specification.

	dataInactMon
Indicates whether the UE supports the data inactivity monitoring as specified in TS 36.321 [6].

	maxNumberROHC-ContextSessions

Set to the maximum number of concurrently active ROHC contexts supported by the UE, excluding context sessions that leave all headers uncompressed. cs2 corresponds with 2 (context sessions), cs4 corresponds with 4 and so on. The network ignores this field if the UE supports none of the ROHC profiles in supportedROHC-Profiles.

	multiCarrier

Defines whether the UE supports multi -carrier operation.

	multicarrier-NPRACH

Defines whether the UE supports NPRACH on non-anchor carrier as specified in TS 36.321 [6].

	multipleDRB

Defines whether the UE supports multiple DRBs.

	multiNS-Pmax

Defines whether the UE supports the mechanisms defined for NB-IoT cells broadcasting NS-PmaxList-NB.

	multiTone

Defines whether the UE supports UL multi-tone transmissions on NPUSCH.

	powerClassNB-14dBm

Defines whether the UE supports power class 14dBm in all the bands supported by the UE as specified in TS 36.101 [42]. 

If powerClassNB-20dBm is included, the UE shall not include the field powerClassNB-14dBm.

	powerClassNB-20dBm

Defines whether the UE supports power class 20dBm in NB-IoT for the band, as specified in TS 36.101 [42]. If neither powerClassNB-14dBm nor powerClassNB-20dBm is included, UE supports power class 23 dBm in the NB-IoT band.

	rai-Support

Defines whether the UE supports release assistance indication (RAI) as specified in TS 36.321 [6].

	supportedBandList
Includes the supported NB-IoT bands as defined in TS 36.101 [42].

	supportedROHC-Profiles

List of supported ROHC profiles as defined in TS 36.323 [8].

	twoHARQ-Processes

Defines whether the UE supports two HARQ processes operation in DL and UL as specified in TS 36.212 [22] and TS 36.213 [23].

	ue-Category-NB
UE category as defined in TS 36.306 [5]. Value nb1 corresponds to UE category NB1, value nb2 corresponds to UE category NB2. 
A UE shall always include the field ue-Category-NB-r13 in this version of the specification.


NOTE 1:
The IE UE-Capability-NB does not include AS security capability information, since these are the same as the security capabilities that are signalled by NAS. Consequently AS need not provide "man-in-the-middle" protection for the security capabilities.

–
UE-RadioPagingInfo-NB
The IE UE-RadioPagingInfo-NB contains UE NB-IoT capability information needed for paging.

UE-RadioPagingInfo-NB information element

-- ASN1START

UE-RadioPagingInfo-NB-r13 ::=

SEQUENCE {


ue-Category-NB-r13



ENUMERATED {nb1}


OPTIONAL,


...,


[[ multiCarrierPaging-r14

ENUMERATED {true}


OPTIONAL


]]

}

-- ASN1STOP

	UE-RadioPagingInfo-NB field descriptions

	multiCarrierPaging

Indicates whether the UE supports paging on non-anchor carriers as defined in TS 36.304 [4].

	ue-Category-NB

UE NB-IoT category as defined in TS 36.306 [5].
A UE shall always include the field ue-Category-NB-r13 in this version of the specification.


–
UE-TimersAndConstants-NB
The IE UE-TimersAndConstants-NB contains timers and constants used by the UE in either RRC_CONNECTED or RRC_IDLE.

UE-TimersAndConstants-NB information element
-- ASN1START

UE-TimersAndConstants-NB-r13 ::=
SEQUENCE {


t300-r13






ENUMERATED {












ms2500, ms4000, ms6000, ms10000,












ms15000, ms25000, ms40000, ms60000},


t301-r13






ENUMERATED {












ms2500, ms4000, ms6000, ms10000,












ms15000, ms25000, ms40000, ms60000},


t310-r13






ENUMERATED {












ms0, ms200, ms500, ms1000, ms2000, ms4000, ms8000},


n310-r13






ENUMERATED {












n1, n2, n3, n4, n6, n8, n10, n20},


t311-r13






ENUMERATED {












ms1000, ms3000, ms5000, ms10000, ms15000,












ms20000, ms30000},


n311-r13






ENUMERATED {












n1, n2, n3, n4, n5, n6, n8, n10},


...,


[[ t311-v1350





ENUMERATED {












ms40000, ms60000, ms90000, ms120000}















OPTIONAL
-- Need OR


]]

}

-- ASN1STOP

	UE-TimersAndConstants-NB field descriptions

	n3xy

Constants are described in section 7.4. n1 corresponds with 1, n2 corresponds with 2 and so on.

	t3xy

Timers are described in section 7.3. Value ms0 corresponds with 0 ms, ms200 corresponds with 200 ms and so on. The UE shall use the extended value t311-v13xy, if present, and ignore the value signaled by t311-r13.


6.7.3.7
MBMS information elements

Void

6.7.3.7a
SC-PTM information elements

–
SC-MTCH-InfoList-NB
The IE SC-MTCH-InfoList-NB provides the list of ongoing MBMS sessions transmitted via SC-MRB and for each MBMS session, the associated G-RNTI and scheduling information.

SC-MTCH-InfoList-NB information element

-- ASN1START

SC-MTCH-InfoList-NB-r14 ::=


SEQUENCE (SIZE (0.. maxSC-MTCH-NB-r14)) OF SC-MTCH-Info-NB-r14

SC-MTCH-Info-NB-r14 ::= 


SEQUENCE
{


sc-mtch-CarrierConfig-r14



DL-CarrierConfigCommon-NB-r14,


mbmsSessionInfo-r14





MBMSSessionInfo-r13,


g-RNTI-r14







BIT STRING(SIZE(16)),


sc-mtch-SchedulingInfo-r14



SC-MTCH-SchedulingInfo-NB-r14

OPTIONAL,
-- Need OP


sc-mtch-NeighbourCell-r14



BIT STRING (SIZE(maxNeighCell-SCPTM-NB-r14))
OPTIONAL,
-- Need OP


npdcch-NumRepetitions-SC-MTCH-r14


ENUMERATED {r1, r2, r4, r8, r16, 
















r32, r64, r128, r256, 
















r512, r1024, r2048, spare4, 
















spare3, spare2, spare1},

npdcch-StartSF-SC-MTCH-r14




ENUMERATED {v1dot5, v2, v4, v8,

















v16, v32, v48, v64},


npdcch-Offset-SC-MTCH-r14




ENUMERATED {zero, oneEight, oneQuarter,
















threeEight, oneHalf, fiveEight,
















threeQuarter, sevenEight},


...

}

SC-MTCH-SchedulingInfo-NB-r14 ::=

SEQUENCE
{


onDurationTimerSCPTM-r14



ENUMERATED {













pp1, pp2, pp3, pp4,













pp8, pp16, pp32, spare},


drx-InactivityTimerSCPTM-r14


ENUMERATED {













pp0, pp1, pp2, pp3,













pp4, pp8, pp16, pp32},


schedulingPeriodStartOffsetSCPTM-r14
CHOICE {



sf10








INTEGER(0..9),



sf20








INTEGER(0..19),



sf32








INTEGER(0..31),



sf40








INTEGER(0..39),



sf64








INTEGER(0..63),



sf80








INTEGER(0..79),



sf128








INTEGER(0..127),



sf160








INTEGER(0..159),



sf256








INTEGER(0..255),



sf320








INTEGER(0..319),



sf512








INTEGER(0..511),



sf640








INTEGER(0..639),



sf1024








INTEGER(0..1023),



sf2048








INTEGER(0..2047),



sf4096








INTEGER(0..4095),



sf8192








INTEGER(0..8191)


},


...

}

-- ASN1STOP

	SC-MTCH-InfoList-NB field descriptions

	drx-InactivityTimerSCPTM
Timer for SC-MTCH reception in TS 36.321 [6]. Value in number of NPDCCH periods. Value pp1 corresponds to 1 NPDCCH period, pp2 corresponds to 2 NPDCCH periods and so on.

	g-RNTI
G-RNTI used to scramble the scheduling and transmission of a SC-MTCH.

	mbmsSessionInfo
Indicates the ongoing MBMS session in a SC-MTCH.

	npdcch-NumRepetition-SC-MTCH

The maximum number of NPDCCH repetitions the UE needs to monitor for SC-MTCH multicast search space, see TS 36.213 [23].

	npdcch-Offset-SC-MTCH

Fractional period offset of starting subframe for NPDCCH multicast search space for SC-MTCH, see TS 36.213 [23].

	npdcch-startSF-SC-MTCH

Starting subframes configuration of the NPDCCH multicast search space for SC-MTCH, see TS 36.213 [23].

	onDurationTimerSCPTM
Timer for SC-MTCH reception in TS 36.321 [6]. Value in number of NPDCCH periods. Value pp1 corresponds to 1 NPDCCH period, pp2 corresponds to 2 NPDCCH periods and so on.

	schedulingPeriodStartOffsetSCPTM
SC-MTCH-SchedulingCycle and SC-MTCH-SchedulingOffset in TS 36.321 [6]. The value of SC-MTCH-SchedulingCycle is in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. The value of SC-MTCH-SchedulingOffset is in number of sub-frames.

	sc-mtch-CarrierConfig

Downlink carriers that can be used for SC-MTCH.

	sc-mtch-NeighbourCell
Indicates neighbour cells which also provide this service on SC-MTCH. The first bit is set to 1 if the service is provided on SC-MTCH in the first cell in scptmNeighbourCellList, otherwise it is set to 0. The second bit is set to 1 if the service is provided on SC-MTCH in the second cell in scptmNeighbourCellList, and so on. If this field is absent, the UE shall assume that this service is not available on SC-MTCH in any neighbour cell.

	sc-mtch-SchedulingInfo

DRX information for the SC-MTCH. If this field is absent, DRX is not used for the SC-MTCH.


–
SCPTM-NeighbourCellList-NB
The IE SCPTM-NeighbourCellList-NB indicates a list of neighbour cells where ongoing MBMS sessions provided via SC-MRB in the current cells are also provided.

-- ASN1START

SCPTM-NeighbourCellList-NB-r14 ::=

SEQUENCE (SIZE (1..maxNeighCell-SCPTM-NB-r14)) OF PCI-ARFCN-NB-r14
PCI-ARFCN-NB-r14 ::=




SEQUENCE {



physCellId-r14





PhysCellId,



carrierFreq-r14





CarrierFreq-NB-r13

OPTIONAL
-- Need OP
}

-- ASN1STOP

	SCPTM-NeighbourCellList-NB field descriptions

	physCellId
Physical Cell Identity of the neighbour cell.

	carrierFreq
Carrier frequency of the neighbour cell.
Absence of the IE means that the neighbour cell is on the same frequency as the current cell.


6.7.4
NB-IoT RRC multiplicity and type constraint values

–
Multiplicity and type constraint definitions

-- ASN1START

maxNPRACH-Resources-NB-r13
INTEGER ::=
3
-- Maximum number of NPRACH resources for NB-IoT

maxNonAnchorCarriers-NB-r14
INTEGER ::= 15
-- Maximum number of non-anchor carriers for NB-IoT

maxDRB-NB-r13



INTEGER ::= 2
-- Maximum number of Data Radio Bearers for NB-IoT
maxNeighCell-SCPTM-NB-r14
INTEGER ::= 8
-- Maximum number of SCPTM neighbour cells

maxNS-Pmax-NB-r13 


INTEGER ::= 4
-- Maximum number of NS and P-Max values per band
maxSC-MTCH-NB-r14


INTEGER ::= 64
-- Maximum number of SC-MTCHs in one cell for NB-IoT

maxSI-Message-NB-r13

INTEGER ::= 8
-- Maximum number of SI messages for NB-IoT

-- ASN1STOP

–
End of NBIOT-RRC-Definitions

-- ASN1START

END

-- ASN1STOP

6.7.5
Direct Indication Information

Direct Indication information is transmitted on NPDCCH using P-RNTI but without associated Paging-NB message. Table 6.7.5-1 defines the Direct Indication information, see TS 36.212 [22, 6.4.3.3].

When bit n is set to 1, the UE shall behave as if the corresponding field is set in the Paging-NB message, see 5.3.2.3. Bit 1 is the least significant bit.

Table 6.7.5-1: Direct Indication information

	Bit
	Field in Direct Indication information

	1
	systemInfoModification

	2
	systemInfoModification-eDRX

	3, 4, 5, 6, 7, 8
	Not used, and shall be ignored by UE if received
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