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5.1.1
Introduction

The procedural requirements are structured according to the main functional areas: system information (5.2), connection control (5.3), inter-RAT mobility (5.4) and measurements (5.5). In addition sub-clause 5.6 covers other aspects e.g. NAS dedicated information transfer, UE capability transfer, sub-clause 5.7 specifies the generic error handling, sub-clause 5.8 covers MBMS, clause 5.8 cover SC-PTM (i.e. MBMS service reception via SC-MRB) sub-clause 5.9 covers RN-specific procedures and sub-clause 5.10 covers sidelink.
For NB-IoT, only a subset of the above procedural requirements applies: system information (5.2), connection control (5.3), some part of measurements (5.5), some part of other aspects (5.6), and general error handling (5.7). Subclauses inter-RAT mobility (5.4), MBMS (5.8), RN procedures (5.9) and Sidelink (5.10) are not applicable in NB-IoT.
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5.3.11.3
Detection of radio link failure

The UE shall:

1>
upon T310 expiry; or
1>
upon T312 expiry; or

1>
upon random access problem indication from MCG MAC while neither T300, T301, T304 nor T311 is running; or

1>
upon indication from MCG RLC that the maximum number of retransmissions has been reached for an SRB or for an MCG or split DRB; or
1> if the UE is a NB-IoT UE and the entry condition applicable for Event A2 and Event A3 are fulfilled for one or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig:
2>
consider radio link failure to be detected for the MCG i.e. RLF;

2>
except for NB-IoT, store the following radio link failure information in the VarRLF-Report by setting its fields as follows:

3>
clear the information included in VarRLF-Report, if any;

3>
set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);

3>
set the measResultLastServCell to include the RSRP and RSRQ, if available, of the PCell based on measurements collected up to the moment the UE detected radio link failure;

3>
set the measResultNeighCells to include the best measured cells, other than the PCell, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected radio link failure, and set its fields as follows;

4>
if the UE was configured to perform measurements for one or more EUTRA frequencies, include the measResultListEUTRA;

4>
if the UE was configured to perform measurement reporting for one or more neighbouring UTRA frequencies, include the measResultListUTRA;

4>
if the UE was configured to perform measurement reporting for one or more neighbouring GERAN frequencies, include the measResultListGERAN;

4>
if the UE was configured to perform measurement reporting for one or more neighbouring CDMA2000 frequencies, include the measResultsCDMA2000;

4>
for each neighbour cell included, include the optional fields that are available;

NOTE 1:
The measured quantities are filtered by the L3 filter as configured in the mobility measurement configuration. The measurements are based on the time domain measurement resource restriction, if configured. Blacklisted cells are not required to be reported.

3>
if detailed location information is available, set the content of the locationInfo as follows:

4>
include the locationCoordinates;

4>
include the horizontalVelocity, if available;

3>
set the failedPCellId to the global cell identity, if available, and otherwise to the physical cell identity and carrier frequency of the PCell where radio link failure is detected;
3>
set the tac-FailedPCell to the tracking area code, if available, of the PCell where radio link failure is detected;
3>
if an RRCConnectionReconfiguration message including the mobilityControlInfo was received before the connection failure:

4>
if the last RRCConnectionReconfiguration message including the mobilityControlInfo concerned an intra E-UTRA handover:

5>
include the previousPCellId and set it to the global cell identity of the PCell where the last RRCConnectionReconfiguration message including mobilityControlInfo was received;

5>
set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;
4>
if the last RRCConnectionReconfiguration message including the mobilityControlInfo concerned a handover to E-UTRA from UTRA and if the UE supports Radio Link Failure Report for Inter-RAT MRO:

5>
include the previousUTRA-CellId and set it to the physical cell identity, the carrier frequency and the global cell identity, if available, of the UTRA Cell in which the last RRCConnectionReconfiguration message including mobilityControlInfo was received;

5>
set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;

3>
if the UE supports QCI1 indication in Radio Link Failure Report and has a DRB for which QCI is 1:

4>
include the drb-EstablishedWithQCI-1;

3>
set the connectionFailureType to rlf;

3>
set the c-RNTI to the C-RNTI used in the PCell;

3>
set the rlf-Cause to the trigger for detecting radio link failure;

2>
if AS security has not been activated:

3>
if the UE is a NB-IoT UE:

4>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';

3>
else:

4>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';

2>
else:

3>
initiate the connection re-establishment procedure as specified in 5.3.7;

The UE shall:

1>
upon T313 expiry; or

1>
upon random access problem indication from SCG MAC; or

1>
upon indication from SCG RLC that the maximum number of retransmissions has been reached for an SCG or split DRB:

2>
consider radio link failure to be detected for the SCG i.e. SCG-RLF;

2>
initiate the SCG failure information procedure as specified in 5.6.13 to report SCG radio link failure;

The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the radio link failure is detected, upon power off or upon detach.
<< skip unchanged part >>
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6.7
NB-IoT RRC messages

6.7.2
NB-IoT Message definitions
<< skip unchanged part >>
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



RRCConnectionReconfiguration-NB-r14-IEs
OPTIONAL

}

RRCConnectionReconfiguration-NB-r14-IEs ::= SEQUENCE {


measConfig






MeasConfig-NB-r14




OPTIONAL,
-- Need ON
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.


<< skip unchanged part >>
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6.7.3.5
NB-IoT Measurement information elements
MeasConfig-NB
The IE MeasConfig-NB specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency as well as configuration of measurement gaps.

MeasConfig-NB information element

-- ASN1START

MeasConfig-NB-r14 ::=




SEQUENCE {


-- Measurement objects


measObjectToRemoveList


MeasObjectToRemoveList-NB-r14

OPTIONAL,
-- Need ON


measObjectToAddModList


MeasObjectToAddModList-NB-r14

OPTIONAL,
-- Need ON

-- Reporting configurations


reportConfigToRemoveList

ReportConfigToRemoveList-NB-r14

OPTIONAL,
-- Need ON


reportConfigToAddModList

ReportConfigToAddModList-NB-r14

OPTIONAL,
-- Need ON

-- Measurement identities


measIdToRemoveList



MeasIdToRemoveList-NB-r14


OPTIONAL,
-- Need ON


measIdToAddModList



MeasIdToAddModList-NB-r14


OPTIONAL,
-- Need ON

-- Other parameters


quantityConfig




QuantityConfigEUTRA




OPTIONAL,
-- Need ON


measGapConfig




MeasGapConfig





OPTIONAL,
-- Need ON


s-Measure





RSRP-Range






OPTIONAL
-- Need ON
}

MeasIdToRemoveList-NB-r14 ::=


SEQUENCE (SIZE (1..maxMeasId-NB-r14)) OF MeasId

MeasObjectToRemoveList-NB-r14 ::=

SEQUENCE (SIZE (1..maxObjectId-NB-r14)) OF MeasObjectId
ReportConfigToRemoveList-NB-r14 ::=

SEQUENCE (SIZE (1..maxReportConfigId-NB-r14)) OF ReportConfigId

-- ASN1STOP

	MeasConfig-NB field descriptions

	measGapConfig

Used to setup and release measurement gaps.

	measIdToAddModList
List of measurement identities to add or modify.

	measIdToRemoveList
List of measurement identities to remove.

	measObjectToAddModList
List of measurement objects to add or modify.

	measObjectToRemoveList
List of measurement objects to remove. 

	s-Measure

PCell quality threshold controlling whether or not the UE is required to perform measurements of intra-frequency, inter-frequency neighbouring cells. Value “0” indicates to disable s-Measure.


MeasIdToAddModList-NB
The IE MeasIdToAddModList-NB concerns a list of measurement identities to add or modify, with for each entry the measId, the associated measObjectId. 
MeasIdToAddModList-NB information element

-- ASN1START

MeasIdToAddModList-NB-r14 ::=

SEQUENCE (SIZE (1.. maxMeasId-NB-r14)) OF MeasIdToAddMod-NB-r14
MeasIdToAddMod-NB-r14 ::=
SEQUENCE {


measId







MeasId,


measObjectId





MeasObjectId,

}

-- ASN1STOP

MeasObjectEUTRA-NB
The IE MeasObjectEUTRA-NB specifies information applicable for intra-frequency or inter-frequency E‑UTRA cells.

MeasObjectEUTRA-NB information element

-- ASN1START

MeasObjectEUTRA-NB-r14 ::=




SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


allowedMeasBandwidth



AllowedMeasBandwidth,


presenceAntennaPort1



PresenceAntennaPort1,


neighCellConfig





NeighCellConfig,


offsetFreq






Q-OffsetRange



DEFAULT dB0,


-- Cell list


cellsToRemoveList




CellIndexList



OPTIONAL,

-- Need ON


cellsToAddModList




CellsToAddModList


OPTIONAL,

-- Need ON


-- Black list


blackCellsToRemoveList



CellIndexList



OPTIONAL,

-- Need ON


blackCellsToAddModList



BlackCellsToAddModList

OPTIONAL,

-- Need ON


...,
}

-- ASN1STOP

	MeasObjectEUTRA-NB field descriptions

	blackCellsToAddModList

List of cells to add/ modify in the black list of cells.

	blackCellsToRemoveList

List of cells to remove from the black list of cells.

	carrierFreq

Identifies E‑UTRA carrier frequency for which this configuration is valid. E-UTRAN does not configure more than one measurement object for the same physical frequency regardless of the E-ARFCN used to indicate this. CarrierFreq-r13 is included only when the extension list measObjectToAddModListExt-r13 is used. If carrierFreq-r13 is present, carrierFreq (i.e., without suffix) shall be set to value maxEARFCN.

	cellsToAddModList

List of cells to add/ modify in the cell list.

	cellsToRemoveList

List of cells to remove from the cell list.

	offsetFreq

Offset value applicable to the carrier frequency. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.


MeasObjectToAddModList-NB
The IE MeasObjectToAddModList-NB concerns a list of measurement objects to add or modify
MeasObjectToAddModList-NB information element

-- ASN1START

MeasObjectToAddModList-NB-r14 ::=

SEQUENCE (SIZE (1.. maxObjectId-NB-r14)) OF MeasObjectToAddMod-NB-r14

MeasObjectToAddMod-NB-r14 ::=
SEQUENCE {


measObjectId





MeasObjectId,


measObject






MeasObjectEUTRA-NB-r14
}
-- ASN1STOP

ReportConfigToAddModList-NB
The IE ReportConfigToAddModList-NB concerns a list of reporting configurations to add or modify

ReportConfigToAddModList-NB information element

-- ASN1START

ReportConfigToAddModList-NB-r14 ::=

SEQUENCE (SIZE (1..maxReportConfigId-NB-r14)) OF ReportConfigToAddMod-NB-r14
ReportConfigToAddMod-NB-r14 ::=
SEQUENCE {


reportConfigId





ReportConfigId,


reportConfig





ReportConfigEUTRA-NB-r14
}

-- ASN1STOP

ReportConfigEUTRA-NB
The IE ReportConfigEUTRA-NB specifies criteria for triggering of an E‑UTRA measurement reporting event. However, in current specification, the NB-IoT UE does not trigger the corresponding measurement reporting event eventhough the IE ReportConfigEUTRA-NB is met the condition.
Event A2:
Serving becomes worse than absolute threshold;

Event A3:
Neighbour becomes amount of offset better than PCell/ PSCell;

ReportConfigEUTRA-NB information element

-- ASN1START

ReportConfigEUTRA-NB-r14 ::=

SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventA2







SEQUENCE {






a2-Threshold





ThresholdEUTRA





},





eventA3







SEQUENCE {






a3-Offset






INTEGER (-30..30),






reportOnLeave





BOOLEAN





}



},




hysteresis






Hysteresis,




timeToTrigger





TimeToTrigger



}

}


...
}

-- ASN1STOP

	ReportConfigEUTRA field descriptions

	a3-Offset

Offset value to be used in EUTRA measurement report triggering condition for event a3. The actual value is field value * 0.5 dB.

	alternativeTimeToTrigger

Indicates the time to trigger applicable for cells specified in altTTT-CellsToAddModList of the associated measurement object, if configured

	eventId

Choice of E‑UTRA event triggered reporting criteria. EUTRAN may set this field to eventC1 or eventC2 only if measDS-Config is configured in the associated measObject with one or more CSI-RS resources. The eventC1 and eventC2 are not applicable for the eventId if RS-SINR is configured as triggerQuantity or reportQuantity.

	reportOnLeave

Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.

	ThresholdEUTRA

For RSRP: RSRP based threshold for event evaluation. The actual value is field value – 140 dBm.

For RSRQ: RSRQ based threshold for event evaluation. The actual value is (field value – 40)/2 dB. 

For RS-SINR: RS-SINR based threshold for event evaluation. The actual value is (field value -46)/2 dB.
For CSI-RSRP: CSI-RSRP based threshold for event evaluation. The actual value is field value – 140 dBm.

EUTRAN configures the same threshold quantity for all the thresholds of an event.

	timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.


<< skip unchanged part >>
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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
maxDRB-NB-r13



INTEGER ::= 2
-- Maximum number of Data Radio Bearers for NB-IoT
maxNS-Pmax-NB-r13 


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


INTEGER ::= 2
maxObjectId-NB-r14


INTEGER ::= 2
maxReportConfigId-NB-r14 
INTEGER ::= 2
maxSI-Message-NB-r13

INTEGER ::= 8
-- Maximum number of SI messages for NB-IoT
-- ASN1STOP
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7.1a
NB-IoT UE variables

NOTE:
To facilitate the specification of the UE behavioural requirements, UE variables are represented using ASN.1. Unless explicitly specified otherwise, it is however up to UE implementation how to store the variables. The optionality of the IEs in ASN.1 is used only to indicate that the values may not always be available.
<< skip unchanged part >>
VarMeasReportList-NB
The UE variable VarMeasReportList-NB includes information about the measurements for which the triggering conditions have been met.

VarMeasReportList-NB UE variable

-- ASN1START

VarMeasReportList-NB-r14 ::=

SEQUENCE (SIZE (1..maxMeasId-NB-r14)) OF VarMeasReport-NB-r14
VarMeasReport-NB-r14 ::=


SEQUENCE {


-- List of measurement that have been triggered


measId







MeasId,

cellsTriggeredList




CellsTriggeredList



OPTIONAL,

numberOfReportsSent




INTEGER

}

CellsTriggeredList ::=



SEQUENCE (SIZE (1..maxCellMeas)) OF CHOICE {


physCellIdEUTRA






PhysCellId
}
-- ASN1STOP

<< skip unchanged part >>
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