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1
Introduction
The e-mail discussion 93#40 (see R2-162317) discusses how to define ASN.1 structure for the NB-IOT. In this contribution, we present one alternative for accomplishing that.
2
ASN.1 structure for NB-IOT 

2.1
ASN.1 structure for NB-IOT
During the e-mail discussion 93#40 (see R2-162317), two primary options were presented for the overall ASN.1 structure for NB-IOT:

1) Interleaving both LTE and NB-IOT ASN.1 via utilization of NB-IOT-specific tags (e.g. ASN1_NB_START and ASN1_NB_STOP) for separating the NB-IOT ASN.1

2) Defining a separate ASN.1 module for NB-IOT ASN.1

The goal of both approaches is to allow easy extraction of ASN.1 code via automated methods, and to allow future extendibility of the ASN.1 in a similar manner as has been done for LTE.

In our view, the first approach suffers from the following problems:
-
It is not possible to define nested modules according to ASN.1 standard. 

-
The maintenance of the ASN.1 becomes more difficult since it is not easy to see which parts are used only for NB-IOT 

-
Some overhead remains in NB-IOT module (e.g. constant definitions)

Observation 1: There are some issues with the interleaved method.

It has been claimed that the separate tags allow extraction of code automatically. There is truth to that, but due to the nature of having to use two sets of tags, the extraction procedure for LTE becomes more complicated: Since the common code would be all inside the NB-IOT tags, it is not possible to automatize excluding the NB-IOT code from the LTE specification, and some manual work would be required. 

Due to these drawbacks, we think using a separate ASN.1 module should be the way to go. The details are further considered in the next section.

2.2
Separate ASN.1 module for NB-IOT
A draft ASN.1 module based on the example distributed (during the e-mail discussion 93#40, see R2-162317) is attached to Annex A. We would note the following points:

-
The ASN.1 is defined by trying to preserve the LTE section structure as much as possible - Void sections are inserted where no content currently exists for NB-IOT

-
Automatic extraction is automatically supported by normal ASN.1 compilation: The NB-IOT module is named “NBIOT-RRC-Definitions”, and IMPORTs the relevant LTE IEs and constants. 

-
All of the NB-IOT-specific content is separated to its own section 6.X, clearly indicating that these parts belong to NB-IOT only.

This kind of approach works well for case when one module is clearly a derivative of the other, i.e. inclusion is needed in one direction. This seems to be the case since NB-IOT borrows LTE IEs, whereas at the moment it doesn’t look like LTE would need to utilize any of the NB-IOT IEs as they are. If that were to be the case, the IEs would simply have to be copied to the LTE module. That’s why we think this kind of approach would be a good baseline and would preserve the current LTE structure. Further, it would also allow LTE and NB-IOT modules to be frozen at different times. The extra checks that would be required is that the LTE CRs might impact also NB-IOT ASN.1, so both modules would have to be checked every time a CR is approved (and CR impact analysis would also have to indicate why it doesn’t impact NB-IOT). However, this is very similar to existing procedure, with just one extra step (checking also the NB-IOT code).

Observation 2: The separate module seems to solve all the afore-mentioned problems with the interleaved module.

Observation 3: Using a separate module for NB-IOT does require extra care for checking any LTE CRs.
Proposal 1: RAN2 to take using a separate ASN.1 module as the baseline approach for creating the NB-IOT ASN.1 structure.
2.3
Shared module for IEs common to LTE and NB-IOT? 

During the email discussion 93#40 (see R2-162317), some concerns were raised concerning the maintainability of the separate module: Since some IEs in NB-IOT would be acquired via IMPORT from the LTE ASN.1 module, how would it be guaranteed that an LTE CR would not break ASN.1 for NB-IOT? While this is a very relevant question, the basic principle of CRs should be that nothing becomes broken. This does require careful review, and mistakes are always possible, but it should not be considered a normal case by any means.
However, a possible solution to this was also proposed: Using a shared module for IEs common with LTE and NB-IOT. With this approach, all the IEs common to both EUTRA and NB-IOT would be defined within a common ASN.1 module, and that module could only ever EXPORT items that are used by both modules. This would be useful especially for cases when an item is first needed by only one module, then needed by both, and then there is a modification that only applies for one module. With this approach, the module-specific changes could be done to each module, while the common module stays unchanged.
The issues with the 3-module approach are that even when the LTE ASN.1 would be frozen, it could be possible to do changes that would result in moving items from LTE module to the common module. While this might in many cases not break anything, it would be against the current principles for not touching the frozen ASN.1 sections in a backward-incompatible manner. Therefore, we would be potentially introducing a third ASN.1 freeze: that of the common IEs of LTE and NB-IOT. This could become very challenging and introduce another source of errors. Further, whenever a CR for LTE or NB-IOT would be introduced, the impacts to all modules have to be taken into account. This is not very different from the 2-module approach, just requires even more care in the CR checking.

Observation 4: Using a shared module allows some flexibility with common ASN.1 items.
Observation 5: Using a shared module introduces some difficulties with ASN.1 freezing and more effort for CR checking.

However, it is also clear that defining three related modules is a complicated effort and should only be undertaken if it’s necessary. For that reason, we would like to continue the potential issues with both the 2-module approach and the 3-module approach in the next section.

2.4
Potential issues for both approaches with separate ASN.1 module for NB-IOT
Some (practical) questions can be raised for the maintainability of the separate module approach: 

In case 2 modules (EUTRA, NB-IOT) are defined:

1) In case EUTRA module would have to import anything from the NB-IOT module, how would that be done? 

2) In case an item is initially imported from EUTRA into the NB-IOT module, and if this item is later changed specifically for NB-IOT, how would the change be done?

In case 3 modules (EUTRA, NB-IOT, Common) are defined

A) In case EUTRA module would have to import anything from the NB-IOT module, how would that be done? 

B) In case an item that is initially in the EUTRA module need to be specified also for NB-IOT, how would that be done?  
C) How would the LTE ASN.1 be re-arranged to accommodate the changes needed to create the common module? 

Further, there would be some common questions for both cases:

I) How would it be decided which parts of LTE ASN.1 are rearranged so that no problems are introduced?

II) Would there be any impact to LTE procedure text?

III) How would ASN.1 be frozen for the different modules?

We think these are all valid questions and should be considered carefully. We do this in the next section.

2.5
Solutions to the issues form previous section
For the questions 1) and 2) we would consider the following procedures:

1) This would require duplication of the same IE in LTE module, as it would not be possible otherwise since it would involve a circular definition. Therefore, if this kind of approach is desired without duplication, the approach with a common module would be needed.

2) There are at least two possible approaches here: Either a duplicate is created within the NB-IOT module with the same structure as before, a parallel item would be created within NB-IOT. We would note that we assume any such change would still have to be backward-compatible just as normally.
These seems to prompt for some caution in defining which items are imported, and how the NB-IOT extendibility is defined. When further considering the answers for questions A)-E), we think the following could be applied:
A) Just like making an IE from LTE module available to NB-IOT, the change would involve moving the definition to the common module to make it available for both LTE and NB-IOT. This would, by necessity, involve change to the LTE parts of the specification, but would not make a change to the actual compiled ASN.1 since that would simply pull all the necessary parts together. (This works just like e.g. #include – directives in C language).

B) There are at least two possible approaches here: Either remove the item from the common module and create a new item (with the same name) within the NB-IOT module, or create an extension item for NB-IOT that defines the fields/IEs specific to only NB-IOT. Again, neither approach would change the eventual ASN.1 outcome, but depending on the desired outcome both approaches would be possible.

C) All the relevant items needed for the constant module would have to be moved to the common module so that there is no impact to the existing LTE ASN.1. This can only be done once all the changes needed for the NB-IOT ASN.1 are identified, and would require a careful review of both the LTE and NB-IOT ASN.1 to ensure everything works.
For the common questions, we think the following:

I) There is no clear answer to this question: The parts would come based on the work done to identify the common parts with NB-IOT, but the re-arrangements would have to be carefully reviewed.

II) There should be no impacts to LTE procedure text.
III) The ASN.1 can be frozen separately for each module –but in case of 3 modules, the common module should always be frozen before the LTE and NB-IOT modules.

Based on all of these, we make the following observations:
Observation 6: The extendibility of modules becomes more complex with both approaches.

Observation 7: Making an item common requires consideration of how the item could be extended in separate directions for the different modules.

Based on these, we propose the following principles:
Proposal 2: IEs that are shared should either not be extendible at all, or it should be possible to extend them in a module-specific way (e.g. parallel item).
Proposal 3: If the 3-module approach is adopted, the common module can only EXPORT its items, never IMPORT anything from either the LTE or the NB-IOT module (to avoid circular definitions).

3
Conclusions 

We have discussed the proposed structures for NB-IOT ASN.1 and observed the following:

Observation 1: There are some issues with the interleaved method.

Observation 2: The separate module seems to solve all the afore-mentioned problems with the interleaved module.

Observation 3: Using a separate module for NB-IOT does require extra care for checking any LTE CRs.
Observation 4: Using a shared module allows some flexibility with common ASN.1 items.

Observation 5: Using a shared module introduces some difficulties with ASN.1 freezing and more effort for CR checking.

Observation 6: The extendibility of modules becomes more complex with both approaches.

Observation 7: Making an item common requires consideration of how the item could be extended in separate directions for the different modules.

Based on these, we propose the following:

Proposal 1: RAN2 to take using a separate ASN.1 module as the baseline approach for creating the NB-IOT ASN.1 structure.
Proposal 2: IEs that are shared should either not be extendible at all, or it should be possible to extend them in a module-specific way (e.g. parallel item).

Proposal 3: If the 3-module approach is adopted, the common module can only EXPORT its items, never IMPORT anything from either the LTE or the NB-IOT module (to avoid circular definitions).

Finally, Annex A shows the example of the proposed structure in a draft form – this should not be taken as the final structure, but as the baseline how to start creating the ASN.1 to progress the WID according to the schedule.
Annex: Proposed ASN.1 structure for NB-IOT

6.X
NBIOT RRC messages

NOTE:
The messages included in this section reflect the current status of the discussions. Additional messages may be included at a later stage.

6.X.1
General NB-IOT message structure

-- ASN1START

NBIOT-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN
IMPORTS

RRCConnectionReestablishmentReject,


SecurityModeCommand,

SecurityModeComplete,

SecurityModeFailure,


UEAssistanceInformation,


SystemInformationBlockTtype16,


DRB-Identity,


PeriodicBSR-Timer-r12,


RetxBSR-Timer-r12,


BCCH-Config,

UL-CyclicPrefixLength,

TPC-PDCCH-Config,


TPC-Index,

NextHopChainingCount ,

SecurityAlgorithmConfig,

CipheringAlgorithm-r12,

ShortMAC-I,


AdditionalSpectrumEmission,


CellIdentity,


PhysCellId,


PLMN-Identity,

MCC,

MNC, 


MCC-MNC-Digit,

Q-QualMin-r9, 


Q-RxLevMin,

Q-OffsetRange,

ReselectionThreshold,

ReselectionThresholdQ-r9,

TrackingAreaCode,


C-RNTI,

DedicatedInfoNAS,

MMEC,

PowerPrefIndicationConfig-r11,


S-TMSI,


MBSFN-SubframeConfig,


MBSFN-SubframeConfigList,


PagingUE-Identity,

IMSI,


IMSI-Digit,


maxACDC-Cat-r13,

maxBands,


maxCellBlack,

maxCellInter,

maxCellIntra,

maxFreq,


maxMultiBands,


maxPageRec,


maxPLMN-r11,


maxRAT-Capabilities
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-13
}

BCCH-BCH-MessageType-NB-r13 ::=




MasterInformationBlock-NB-r13
-- ASN1STOP
–
BCCH-DL-SCH-Message-NB
The BCCH-DL-SCH-Message 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-r13
}

BCCH-DL-SCH-MessageType-NB-r13 ::= CHOICE {


c1





CHOICE {



systemInformation-NB-r13



SystemInformation-NB-r13,



systemInformationBlockType1-NB-r13

SystemInformationBlockType1-NB-r13

},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP
–
PCCH-Message-NB
The PCCH-Message 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-r13
}

PCCH-MessageType-NB-r13 ::= CHOICE {


c1





CHOICE {



paging-NB-r13 






Paging-NB-r13

},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
DL-CCCH-Message-NB
The DL-CCCH-Message 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-r13
}

DL-CCCH-MessageType-NB-r13 ::= CHOICE {


c1





CHOICE {



rrcConnectionReestablishment-NB-r13


RRCConnectionReestablishment-NB-r13,



rrcConnectionReestablishmentReject-NB-r13
RRCConnectionReestablishmentReject,



rrcConnectionReject-NB-r13




RRCConnectionReject-NB-r13,


rrcConnectionSetup-NB-r13




RRCConnectionSetup-NB-r13,







rrcConnectionResume-NB-r13




RRCConnectionResume-NB-r13,



spare3 NULL, spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

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

-- ASN1START

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


message




DL-DCCH-MessageType-NB-r13
}

DL-DCCH-MessageType-NB-r13 ::= CHOICE {


c1





CHOICE {



dlInformationTransfer-NB-r13



DLInformationTransfer-NB-r13,



rrcConnectionReconfiguration-NB-r13


RRCConnectionReconfiguration-NB-r13,



rrcConnectionRelease-NB-r13




RRCConnectionRelease-NB-r13,



securityModeCommand-NB-r13




SecurityModeCommand,



ueCapabilityEnquiry-NB-r13




UECapabilityEnquiry-NB-r13,



spare3 NULL, spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
UL-CCCH-Message-NB
The UL-CCCH-Message 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-r13
}

UL-CCCH-MessageType-NB-r13 ::= CHOICE {


c1





CHOICE {



rrcConnectionReestablishmentRequest-NB-r13
RRCConnectionReestablishmentRequest-NB-r13,



rrcConnectionRequest-NB-r13




RRCConnectionRequest-NB-r13,



rrcConnectionResumeRequest-NB-r13


RRCConnectionResumeRequest-NB-r13,



spare1 NULL

},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

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

-- ASN1START

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


message




UL-DCCH-MessageType-NB-r13
}

UL-DCCH-MessageType-NB-r13 ::= CHOICE {


c1





CHOICE {



rrcConnectionReconfigurationComplete-NB-r13
RRCConnectionReconfigurationComplete-NB-r13,



rrcConnectionReestablishmentComplete-NB-r13
RRCConnectionReestablishmentComplete-NB-r13,


rrcConnectionSetupComplete-NB-r13


RRCConnectionSetupComplete-NB-r13,



securityModeComplete-NB-r13




SecurityModeComplete,



securityModeFailure-NB-r13




SecurityModeFailure,



ueCapabilityInformation-NB-r13



UECapabilityInformation-NB-r13,



ulInformationTransfer-NB-r13



ULInformationTransfer-NB-r13,



ueAssistanceInformation-NB-r13



UEAssistanceInformation,



rrcConnectionResumeComplete-NB-r13


RRCConnectionResumeComplete-NB-r13,


spare7 NULL,



spare6 NULL, spare5 NULL, spare4 NULL,



spare3 NULL, spare2 NULL, spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

6.X.2
NB-IOT Message definitions

–
DLInformationTransfer-NB
The DLInformationTransfer-NB message is used for the downlink transfer of NAS or non-3GPP dedicated information.

Signalling radio bearer: SRB2 or SRB1 (only if SRB2 not established yet. If SRB2 is suspended, E-UTRAN does not send this message until SRB2 is resumed.)

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

DLInformationTransfer message
-- ASN1START

DLInformationTransfer-NB-r13 ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




dlInformationTransfer-NB-r13

DLInformationTransfer-NB-r13-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

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


dedicatedInfoType-NB-r13



CHOICE {



dedicatedInfoNAS-NB-r13




DedicatedInfoNAS

},


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


nonCriticalExtension




SEQUENCE {}





OPTIONAL

}
-- ASN1STOP

–
MasterInformationBlock-NB
The MasterInformationBlock 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-r13 ::=
SEQUENCE {


systemFrameNumber-NB-r13


BIT STRING (SIZE (4)),


hyperSFNLSB-NB-r13





BIT STRING (SIZE (TBD)),

operationModeInfo-NB-r13



ENUMERATED {inband, guardband, standalalone},

ltenumCRSports
-NB-r13



ENUMERATED { n1, n2, n4, spare1 },

rasterOffset
-NB-r13




ENUMERATED {kHz-7dot5, kHz-2dot5, kHz2dot5, kHz7dot5} ,


samePCID
-NB-r13





CHOICE {



samePCID-NB-r13





LTEcrsSequenceInfo,



notsamePCID-NB-r13




NULL

},


schedulingInfoSIB1-NB-r13



INTEGER (0..15),

systemInfoValueTag-NB-r13


INTEGER (0..31),

ac-enabled-NB-r13




BOOLEAN,

spare







BIT STRING (SIZE (TBD))

}

-- ASN1STOP

	MasterInformationBlock-NB field descriptions

	

	


–
Paging-NB
The Paging 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-r13 ::=




SEQUENCE {


pagingRecordList-NB-r13



PagingRecordList-NB-r13 

OPTIONAL,
-- Need ON

systemInfoModification-NB-r13

ENUMERATED {true}



OPTIONAL,
-- Need ON


systemInfoModification-eDRX-NB-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-NB-r13





PagingUE-Identity,


...

}

-- ASN1STOP

	Paging-NB field descriptions

	

	

	

	

	

	

	

	

	


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

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionReconfiguration-NB message
-- ASN1START

RRCConnectionReconfiguration-NB-r13 ::=
SEQUENCE {


rrc-TransactionIdentifier



RRC-TransactionIdentifier,


criticalExtensions





CHOICE {



c1









CHOICE{




rrcConnectionReconfiguration-NB-r13

RRCConnectionReconfiguration-NB-r13-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

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


dedicatedInfoNASList-NB-r13


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












DedicatedInfoNAS


OPTIONAL, 
-- Need ON
radioResourceConfigDedicated-NB-r13
RadioResourceConfigDedicated-NB-R13
OPTIONAL, 
-- Need ON


fullConfig-NB-r13




ENUMERATED {true}



OPTIONAL,
-- Cond 

HO-Reestab

lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SEQUENCE {}
OPTIONAL

}

-- ASN1STOP

	RRCConnectionReconfiguration 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.

	

	


	Conditional presence
	Explanation

	
	

	
	

	
	

	HO-Reestab
	This field is optionally present, need ON, in case of handover within E-UTRA or upon the first reconfiguration after RRC connection re-establishment; otherwise the field is not present.

	
	

	
	

	
	

	
	

	
	


–
RRCConnectionReconfigurationComplete-NB
The RRCConnectionReconfigurationComplete 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 message
-- ASN1START

RRCConnectionReconfigurationComplete-NB-r13 ::= SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions





CHOICE {



rrcConnectionReconfigurationComplete-NB-r13

RRCConnectionReconfigurationComplete-NB-r13-IEs,



criticalExtensionsFuture



SEQUENCE {}


}

}

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


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

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

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: E‑UTRAN to UE

RRCConnectionReestablishment message
-- ASN1START

RRCConnectionReestablishment-NB-r13 ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReestablishment-NB-r13

RRCConnectionReestablishment-NB-r13-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 
NULL,




spare3 NULL, spare2 NULL, spare1 
NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

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


radioResourceConfigDedicated-NB-r13

RadioResourceConfigDedicated-NB-r13,


nextHopChainingCount-NB-r13



NextHopChainingCount,


lateNonCriticalExtension



OCTET STRING





OPTIONAL,


nonCriticalExtension




SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

–
RRCConnectionReestablishmentComplete-NB
The RRCConnectionReestablishmentComplete 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 message
-- ASN1START

RRCConnectionReestablishmentComplete-NB-r13 ::= SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions





CHOICE {



rrcConnectionReestablishmentComplete-NB-r13
RRCConnectionReestablishmentComplete-NB-r13-IEs,



criticalExtensionsFuture



SEQUENCE {}

}

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


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	RRCConnectionReestablishmentComplete field descriptions

	rlf-InfoAvailable

This field is used to indicate the availability of radio link failure or handover failure related measurements


–
RRCConnectionReestablishmentRequest-NB
The RRCConnectionReestablishmentRequest 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 message
-- ASN1START

RRCConnectionReestablishmentRequest-NB-r13 ::= SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionReestablishmentRequest-NB-r13











RRCConnectionReestablishmentRequest-NB-r13-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

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


ue-Identity-NB-r13




ReestabUE-Identity,


reestablishmentCause-NB-r13


ReestablishmentCause-NB-r13,


spare







BIT STRING (SIZE (10
))

}

ReestablishmentCause-NB-r13 ::=


ENUMERATED {











reconfigurationFailure, otherFailure, 










spare2, spare1}

-- ASN1STOP

	RRCConnectionReestablishmentRequest field descriptions

	physCellId

The Physical Cell Identity of the PCell the UE was connected to prior to the failure.

	reestablishmentCause

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

	ue-Identity

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


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

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: E‑UTRAN to UE

RRCConnectionReject message
-- ASN1START

RRCConnectionReject-NB-r13 ::=



SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionReject-NB-r13



RRCConnectionReject-NB-r13-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReject-NB-r13-IEs ::=

SEQUENCE {


extendedWaitTime-NB-r13




INTEGER (1..TBD),


lateNonCriticalExtension



OCTET STRING





OPTIONAL,


nonCriticalExtension




SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	RRCConnectionReject field descriptions

	deprioritisationReq

Indicates whether the current frequency or RAT is to be de-prioritised. The UE shall be able to store a depriotisation request for up to 8 frequencies (applicable when receiving another frequency specific deprioritisation request before T325 expiry).

	deprioritisationTimer
Indicates the period for which either the current carrier frequency or E-UTRA is deprioritised. Value minN corresponds to N minutes.

	extendedWaitTime

Value in seconds for the wait time for Delay Tolerant access requests.

	waitTime

Wait time value in seconds.


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

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionRelease-NB message
-- ASN1START

RRCConnectionRelease-NB-r13 ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionRelease-NB-r13


RRCConnectionRelease-NB-r13-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

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


releaseCause-NB-R13




ReleaseCause-NB-r13,


extendedWaitTime-NB-r13 


INTEGER (1..TBD)



OPTIONAL,
-- Need ON

redirectedCarrierInfo-NB-r13

RedirectedCarrierInfo-NB-r13
OPTIONAL,
-- Need ON


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

ReleaseCause-NB-r13 ::=




ENUMERATED {loadBalancingTAUrequired, other, 













rrcSuspend, spare1}
RedirectedCarrierInfo-NB-r13::=


ARFCN-ValueNBIOT-NB-r13
-- ASN1STOP

	RRCConnectionRelease field descriptions

	

	

	

	

	

	

	

	

	

	

	

	


	Conditional presence
	Explanation

	
	

	
	

	
	

	
	


–
RRCConnectionResume-NB [FFS]
The RRCConnectionResume [FFS] message is used to resume the RRC connection.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: E‑UTRAN to UE

RRCConnectionResume-NB message
-- ASN1START

RRCConnectionResume-NB-r13 ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionResume-NB-r13


RRCConnectionResume-NB-r13-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionResume-NB-r13-IEs ::=

SEQUENCE {


radioResourceConfigDedicated-NB-r13

RadioResourceConfigDedicated-NB-r13,

nextHopChainingCount-NB-r13



NextHopChainingCount,

lateNonCriticalExtension



OCTET STRING





OPTIONAL,


nonCriticalExtension




SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

–
RRCConnectionResumeComplete-NB [FFS]
The RRCConnectionResumeComplete [FFS] 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-r13 ::= SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions





CHOICE {



rrcConnectionResumeComplete-NB-r13
RRCConnectionResumeComplete-NB-r13-IEs,



criticalExtensionsFuture



SEQUENCE {}

}

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


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

–
RRCConnectionRequest-NB
The RRCConnectionRequest 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 message
-- ASN1START

RRCConnectionRequest-NB-r13 ::=

SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-NB-r13


RRCConnectionRequest-NB-r13-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRequest-NB-r13-IEs ::=

SEQUENCE {


ue-Identity-NB-r13





InitialUE-Identity,


establishmentCause-NB-r13



EstablishmentCause-NB-r13,

multiToneSupport-NB-r13





ENUMERATED{TRUE},

dataVolumeIndication-NB-r13




ENUMERATED{ TBD },


dataVolumeIndication-NB-r13




ENUMERATED{ TRUE },

spare








BIT STRING (SIZE (TBD))

}

EstablishmentCause-NB-r13 ::=


ENUMERATED {










mt-Access, mo-Signalling, mo-Data, mo-ExceptionData 
}
-- ASN1STOP

	RRCConnectionRequest field descriptions

	establishmentCause

Provides the establishment cause for the RRC connection request as provided by the upper layers. W.r.t. the cause value names: highPriorityAccess concerns AC11..AC15, ‘mt’ stands for ‘Mobile Terminating’ and ‘mo’ for ‘Mobile Originating.

	randomValue

Integer value in the range 0 to 240 ( 1.

	ue-Identity

UE identity included to facilitate contention resolution by lower layers.

	multiToneSupport

	dataVolumeIndication

	dataVolumeIndication


–
RRCConnectionResumeRequest-NB [FFS]
The RRCConnectionResumeRequest [FFS] message is used to request the resumption of an RRC connection.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to E‑UTRAN

RRCConnectionResumeRequest message
-- ASN1START

RRCConnectionResumeRequest-NB-r13 ::=
SEQUENCE {


criticalExtensions





CHOICE {



rrcConnectionResumeRequest-NB-r13

RRCConnectionResumeRequest-NB-r13-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

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


resumeIdentity-NB-r13





BIT STRING (SIZE (TBD)),


resumeMAC-I-NB-r13 






ShortMAC-I,


resumeCause-NB-r13






EstablishmentCause-NB-r13,


spare









BIT STRING (SIZE (TBD))
}

-- ASN1STOP

	RRCConnectionResumeRequest field descriptions

	resumeCause

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

	resumeIdentity


	resumeMAC-I
 


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

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: E‑UTRAN to UE

RRCConnectionSetup message
-- ASN1START

RRCConnectionSetup-NB-r13 ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionSetup-NB-r13



RRCConnectionSetup-NB-r13-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionSetup-NB-r13-IEs ::=

SEQUENCE {


radioResourceConfigDedicated-NB-r13

RadioResourceConfigDedicated-NB-r13,


lateNonCriticalExtension



OCTET STRING





OPTIONAL,


nonCriticalExtension




SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

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

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

RRCConnectionSetupComplete message
-- ASN1START

RRCConnectionSetupComplete-NB-r13 ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionSetupComplete-NB-r13

RRCConnectionSetupComplete-NB-r13-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

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


selectedPLMN-Identity-NB-r13


INTEGER (1..maxPLMN-r11),


registeredMME-NB-r13




RegisteredMME




OPTIONAL,


dedicatedInfoNAS-NB-r13




DedicatedInfoNAS,


gummei-Type-NB-r13






ENUMERATED {native, mapped}

OPTIONAL,


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


nonCriticalExtension




SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	RRCConnectionSetupComplete field descriptions

	gummei-Type

This field is used to indicate whether the GUMMEI included is native (assigned by EPC) or mapped (from 2G/3G identifiers).

	mmegi

Provides the Group Identity of the registered MME within the PLMN, as provided by upper layers, see TS 23.003 [27].

	mobilityState

This field indicates the UE mobility state (as defined in TS 36.304 [4, 5.2.4.3]) just prior to UE going into RRC_CONNECTED state. The UE indicates the value of medium and high when being in Medium-mobility and High-mobility states respectively. Otherwise the UE indicates the value normal.

	registeredMME

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

	rn-SubframeConfigReq

If present, this field indicates that the connection establishment is for an RN and whether a subframe configuration is requested or not.

	selectedPLMN-Identity

Index of the PLMN selected by the UE from the plmn-IdentityList included in SIB1. 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.


–
SystemInformation-NB
The SystemInformation 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-r13 ::=

SEQUENCE {


criticalExtensions




CHOICE {



systemInformation-NB-r13


SystemInformation-NB-r13-IEs,



lateNonCriticalExtension


OCTET STRING




OPTIONAL,



criticalExtensionsFuture


SEQUENCE {}





OPTIONAL

}

}

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


sib-TypeAndInfo-NB-r13



SEQUENCE (SIZE (1..maxSIB-NB-r13)) OF CHOICE {



sib2-NB-r13





SystemInformationBlockType2-NB-r13,



sib3-NB-r13





SystemInformationBlockType3-NB-r13,


sib4-NB-r13





SystemInformationBlockType4-NB-r13,


sib5-NB-r13





SystemInformationBlockType5-NB-r13,


sib14-NB-r13




SystemInformationBlockType14-NB-r13,



sib16-NB-r13




SystemInformationBlockType16,


...


},


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

–
SystemInformationBlockType1-NB
SystemInformationBlockType1 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 message
-- ASN1START

SystemInformationBlockType1-NB-r13 ::=
SEQUENCE {

cellAccessRelatedInfo-NB-r13


SEQUENCE {



plmn-IdentityList-NB-r13


PLMN-IdentityList,



trackingAreaCode-NB-r13



TrackingAreaCode,



cellIdentity-NB-r13




CellIdentity,



cellBarred-NB-r13




ENUMERATED {barred, notBarred},



intraFreqReselection-NB-r13


ENUMERATED {allowed, notAllowed}

},

cellSelectionInfo-NB-r13

SEQUENCE {



q-RxLevMin-NB-r13



Q-RxLevMin,



q-QualMin-NB-r13




Q-QualMin-r9

},


p-Max-NB-r13





P-Max-NB-r13,



OPTIONAL,
-- Need OP


freqBandIndicator-NB-r13


FreqBandIndicator-NB-r13,

multiBandInfoList-NB-r13



MultiBandInfoList-NB-r13
OPTIONAL,
-- Need OR


freqBandIndicatorPriority-NB-r1
3
ENUMERATED {true}


OPTIONAL,
-- Cond MFBI

LTEcontrolRegionSize
-NB-r13


ENUMERATED {n1, n2, n3 } 
OPTIONAL,
-- Cond inband

schedulingInfoList-NB-r13


SchedulingInfoList-NB-r13,


si-WindowLength-NB-r13



ENUMERATED { TBD },

systemInfoValueTagList-NB-r13

SystemInfoValueTagList-NB-r13
OPTIONAL,
-- Need OR

lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

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


si-Periodicity-NB-r13



ENUMERATED { TBD },


schedulingInfoSI-NB-r13




FFS,

sib-MappingInfo-NB-r13



SIB-MappingInfo-NB-r13
}

SIB-MappingInfo-NB-r13 ::= SEQUENCE (SIZE (0..maxSIB-NB-r13-1)) 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,spare3, spare 2, spare 1}
SystemInfoValueTagList-NB-r13 ::=

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

INTEGER (0..3)
-- ASN1STOP

	SystemInformationBlockType1 field descriptions


	

	


	Conditional presence
	Explanation

	
	

	mFBI
	The field is optional present, Need OR, if multiBandInfoList is present. Otherwise the field is not present.

	inband
	TBD

	
	

	
	

	
	

	
	

	
	


–
UECapabilityEnquiry-NB
The UECapabilityEnquiry message is used to request the transfer of UE radio access capabilities for E‑UTRA as well as for other RATs.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

UECapabilityEnquiry-NB message
-- ASN1START

UECapabilityEnquiry-NB-r13 ::=



SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




ueCapabilityEnquiry-NB-r13



UECapabilityEnquiry-NB-r13-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UECapabilityEnquiry-NB-r13-IEs ::=

SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	UECapabilityEnquiry field descriptions

	requestReducedFormat
Indicates that the UE if supported is requested to provide supported CA band combinations in the supportedBandCombinations-r13 instead of the supportedBandCombination-r10.

	skipFallbackCombinations
Indicates that the UE shall explicitly exclude fallback CA band combinations in capability signalling. 

	ue-CapabilityRequest

List of the RATs for which the UE is requested to transfer the UE radio access capabilities i.e. E-UTRA, UTRA, GERAN-CS, GERAN-PS, CDMA2000.

	requestedFrequencyBands

List of frequency bands for which the UE is requested to provide supported CA band combinations and non CA bands.

	requestedMaxCCsDL, requestedMaxCCsUL
Indicates the maximum number of CCs for which the UE is requested to provide supported CA band combinations and non-CA bands.


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

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

UECapabilityInformation message
-- ASN1START

UECapabilityInformation-NB-r13 ::=


SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




ueCapabilityInformation-NB-r13

UECapabilityInformation-NB-r13-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

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

ue-Capability-Container-NB-r13


UE-NBIOT-Capability-NB-r13,

lateNonCriticalExtension



OCTET STRING





OPTIONAL,

nonCriticalExtension




SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	UECapabilityInformation field descriptions 

	ue-RadioPagingInfo
This field contains information used for paging of category 0 UEs.


–
ULInformationTransfer-NB
The ULInformationTransfer message is used for the uplink transfer of NAS or non-3GPP dedicated information.

Signalling radio bearer: SRB2 or SRB1(only if SRB2 not established yet). If SRB2 is suspended, the UE does not send this message until SRB2 is resumed

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

ULInformationTransfer message
-- ASN1START

ULInformationTransfer-NB-r13 ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




ulInformationTransfer-NB-r13

ULInformationTransfer-NB-r13-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

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


dedicatedInfoType





CHOICE 
{



dedicatedInfoNAS




DedicatedInfoNAS

},


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


nonCriticalExtension




SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

6.X.3
NB-IOT information elements

6.X.3.1
NB-IOT System information blocks

–
SystemInformationBlockType2-NB

The IE SystemInformationBlockType2 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 information element
-- ASN1START

SystemInformationBlockType2-NB-r13 ::=

SEQUENCE {


radioResourceConfigCommon-NB-r13


RadioResourceConfigCommonSIB-NB-r13,


ue-TimersAndConstants-NB-r13



UE-TimersAndConstants-NB-r13,


carrierInfo-NB-r13






SEQUENCE {



dlULSepInitial-NB-r13





FFS



OPTIONAL,
-- Need OP



additionalSpectrumEmission-NB-r13


AdditionalSpectrumEmission

},


mbsfn-SubframeConfigList-NB-r13




MBSFN-SubframeConfigList
OPTIONAL, 
-- Need OR


timeAlignmentTimerCommon-NB-r13



TimeAlignmentTimer-NB-r13,


multiBandInfoList-NB-r13

SEQUENCE (SIZE (1..maxMultiBands)) OF AdditionalSpectrumEmission,


lateNonCriticalExtension




OCTET STRING




OPTIONAL,


...

}

-- ASN1STOP

	SystemInformationBlockType2 field descriptions

	


	Conditional presence
	Explanation

	
	


–
SystemInformationBlockType3-NB
The IE SystemInformationBlockType3 contains cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.

SystemInformationBlockType3 information element
-- ASN1START

SystemInformationBlockType3-NB-r13 ::=
SEQUENCE {


cellReselectionInfoCommon-NB-r13

SEQUENCE {



q-Hyst-NB-r13






ENUMERATED {













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













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


}
















OPTIONAL
-- Need OP


},


cellReselectionServingFreqInfo-NB-r13
SEQUENCE {



s-NonIntraSearch-NB-r13




ReselectionThreshold

OPTIONAL,
-- Need OP



s-NonIntraSearchQ-NB-r13




ReselectionThresholdQ-r9
OPTIONAL,
-- Need OP


},


intraFreqCellReselectionInfo-NB-r13

SEQUENCE {



q-RxLevMin-NB-r13





Q-RxLevMin,



q-QualMin-NB-r13






Q-QualMin-r9



OPTIONAL,
-- Need OP



p-Max-NB-r13






P-Max-NB-R13



OPTIONAL,
-- Need OP



s-IntraSearchP-NB-r13




ReselectionThreshold

OPTIONAL,
-- Need OP



s-IntraSearchQ-NB-r13





ReselectionThresholdQ-r9
OPTIONAL,
-- Need OP



t-Reselection-NB-r13





T-Reselection-NB-r13

},

--
f
fs

lateNonCriticalExtension




OCTET STRING


OPTIONAL,


...

}

-- ASN1STOP

	SystemInformationBlockType3 field descriptions

	

	

	

	

	


	Conditional presence
	Explanation

	RSRQ
	The field is optionally present, Need OR, if threshServingLowQ is present in SIB3; otherwise it is not present.

	WB-RSRQ
	The field is optionally present, need OP if the measurement bandwidth indicated by allowedMeasBandwidth is 50 resource blocks or larger; otherwise it is not present.


–
SystemInformationBlockType4-NB

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

SystemInformationBlockType4-NB-r13 ::=

SEQUENCE {


intraFreqNeighCellList-NB-r13

IntraFreqNeighCellList-NB-r13
OPTIONAL,
-- Need OR


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...

}

IntraFreqNeighCellList-NB-r13 ::=

SEQUENCE (SIZE (1..maxCellIntra)) OF IntraFreqNeighCellInfo
-- ASN1STOP

	SystemInformationBlockType4 field descriptions

	

	

	

	


–
SystemInformationBlockType5-NB
The IE SystemInformationBlockType5 contains information relevant only for inter-frequency cell re-selection i.e. information about other E‑UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SystemInformationBlockType5 information element
-- ASN1START

SystemInformationBlockType5-NB-r13 ::=
SEQUENCE {


interFreqCarrierFreqList-NB-r13


InterFreqCarrierFreqList-NB-r13

lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...

}

InterFreqCarrierFreqList-NB-r13 ::=

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


dl-CarrierFreq-NB-r13



ARFCN-ValueNBIOT-NB-r13,


q-RxLevMin-NB-r13




Q-RxLevMin,


q-QualMin-NB-r13





Q-QualMin-r9




OPTIONAL,

-- Need OP


p-Max-NB-r13





P-Max-NB-r13




OPTIONAL,

-- Need OP


t-Reselection-NB-r13




T-Reselection-NB-r13,


q-OffsetFreq-NB-r13




Q-OffsetRange




DEFAULT dB0,


interFreqNeighCellList-NB-r13

InterFreqNeighCellList-NB-r13
OPTIONAL, 

-- Need OR


interFreqBlackCellList-NB-r13

InterFreqBlackCellList-NB-r13
OPTIONAL, 

-- Need OR

multiBandInfoList-NB-r13



MultibandInfoList-NB-r13

OPTIONAL,

-- Need OP


...
}

InterFreqNeighCellList-NB-r13 ::=

SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo-NB-r13
InterFreqNeighCellInfo-NB-r13 ::=

SEQUENCE {


physCellId






PhysCellId
}

InterFreqBlackCellList-NB-r13 
::=


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

-- ASN1STOP

	SystemInformationBlockType5 field descriptions

	

	

	

	

	

	


	Conditional presence
	Explanation

	dl-FreqMax
	The field is mandatory present if, for the corresponding entry in InterFreqCarrierFreqList (i.e. without suffix), dl-CarrierFreq (i.e. without suffix) is set to maxEARFCN. Otherwise the field is not present.

	RSRQ
	The field is mandatory present if threshServingLowQ is present in systemInformationBlockType3; otherwise it is not present.

	RSRQ2
	The field is mandatory present for all EUTRA carriers listed in SIB5 if q-QualMinRSRQ-OnAllSymbols is present in SIB3; otherwise it is not present and the UE shall delete any existing value for this field.

	WB-RSRQ
	The field is optionally present, need OP if the measurement bandwidth indicated by allowedMeasBandwidth is 50 resource blocks or larger; otherwise it is not present.


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

SystemInformationBlockType14 information element
-- ASN1START

SystemInformationBlockType14-NB-r13 ::=
SEQUENCE {


ab-Param-NB-r13





CHOICE {



ab-Common-NB-r13




AB-Config-NB-r13,


ab-PerPLMN-List-NB-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-NB-r13





AB-Config-NB-r13

OPTIONAL -- Need OR

}

AB-Config-NB-r13 ::=




SEQUENCE {


ab-Category-NB-r13





ENUMERATED {a, b, c},


ab-BarringBitmap-NB-r13




BIT STRING (SIZE (10)),


ab-ExceptionData-NB-r13




ENUMERATED {true}       OPTIONAL  -- Need OP
}

-- ASN1STOP

	SystemInformationBlockType14 field descriptions

	eab-BarringBitmap
Extended 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.

	eab-Category
Indicates the category of UEs for which EAB 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].

	eab-Common
The EAB parameters applicable for all PLMN(s).

	eab-PerPLMN-List

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


6.X.3.2
NB-IOT Radio resource control information elements

–
AntennaInfo-NB

The IE AntennaInfoCommon and the AntennaInfoDedicated are used to specify the common and the UE specific antenna configuration respectively.

AntennaInfo information elements
-- ASN1START

AntennaInfoDedicated-NB-r13 ::=


SEQUENCE {
}
-- ASN1STOP

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

Carrier-ConfigDedicated information elements
-- ASN1START

Carrier-ConfigDedicated-NB-r13 
::=

SEQUENCE {

}

-- ASN1STOP
–
CQI-ReportConfig-NB
The IE CQI-ReportConfig is used to specify the CQI reporting configuration.

CQI-ReportConfig information elements
-- ASN1START

CQI-ReportConfig-NB-r13 ::=



SEQUENCE {

}
-- ASN1STOP

	CQI-ReportConfig field descriptions

	

	

	

	

	

	

	

	


	Conditional presence
	Explanation

	
	

	
	

	
	

	
	


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

LogicalChannelConfig information element
-- ASN1START

LogicalChannelConfig-NB-r13 ::=

SEQUENCE {


ul-SpecificParameters-NB-r13

SEQUENCE {



priority-NB-r13





INTEGER (1..16),



prioritisedBitRate-NB-r13





ENUMERATED { TBD },



bucketSizeDuration
-NB-r13




ENUMERATED { TBD }

}

OPTIONAL,















-- Cond UL


logicalChannelSR-Mask-NB-r13


ENUMERATED {setup}

OPTIONAL,

-- Cond SRmask

logicalChannelSR-Prohibit-NB-r13
BOOLEAN




OPTIONAL,

-- Need ON

...

}
-- ASN1STOP

	LogicalChannelConfig field descriptions

	

	

	

	

	

	


	Conditional presence
	Explanation

	SRmask
	The field is optionally present if ul-SpecificParameters is present, need OR; otherwise it is not present.

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


–
MAC-MainConfig-NB
The IE MAC-MainConfig is used to specify the MAC main configuration for signalling and data radio bearers. All MAC main configuration parameters can be configured independently per Cell Group (i.e. MCG or SCG), unless explicitly specified otherwise.
MAC-MainConfig information element
-- ASN1START

MAC-MainConfig-NB-r13 ::=


SEQUENCE {


ul-SCH-Config-NB-r13



SEQUENCE {



maxHARQ-Tx-NB-r13




ENUMERATED {













n1, n2, n3, n4, n5, n6, n7, n8,













n10, n12, n16, n20, n24, n28,













spare2, spare1}

OPTIONAL,
-- Need ON



periodicBSR-Timer-NB-r13



PeriodicBSR-Timer-r12
OPTIONAL,
-- Need ON



retxBSR-Timer-NB-r13




RetxBSR-Timer-r12,



ttiBundling-NB-r13





BOOLEAN

}















OPTIONAL, 
-- Need ON


drx-Config-NB-r13





DRX-Config-NB-R13

OPTIONAL,
-- Need ON


timeAlignmentTimerDedicated-NB-r13


TimeAlignmentTimer-NB-r13,


phr-Config-NB-r13






CHOICE {



release







NULL,



setup







SEQUENCE {




periodicPHR-Timer-NB-r13


ENUMERATED {sf10, sf20, sf50, sf100, sf200,
















sf500, sf1000, infinity},




prohibitPHR-Timer-NB-r13


ENUMERATED {sf0, sf10, sf20, sf50, sf100,

















sf200, sf500, sf1000},




dl-PathlossChange-NB-r13


ENUMERATED {dB1, dB3, dB6, infinity}



}




















}















OPTIONAL,
-- Need ON

sr-ProhibitTimer-NB-r13




INTEGER (0..7)


OPTIONAL
-- Need ON

logicalChannelSR-Config-NB-r13


CHOICE {




release







NULL,




setup







SEQUENCE {





logicalChannelSR-ProhibitTimer-NB-r13

ENUMERATED {sf20, sf40, sf64, sf128, 


















sf512, sf1024, sf2560, spare1}




}



}














OPTIONAL, 
-- Need ON 

...

}

DRX-Config-NB-r13 ::=



CHOICE {


release







NULL,


setup







SEQUENCE {



onDurationTimer-NB-r13



ENUMERATED { TBD }, 


drx-InactivityTimer-NB-r13


ENUMERATED { TBD }, 


drx-RetransmissionTimer-NB-r13

ENUMERATED { TBD },


longDRX-CycleStartOffset-NB-r13

CHOICE { TBD },



drx-ULRetransmissionTimer-NB-r13

ENUMERATED { TBD }

}

}

-- ASN1STOP

	MAC-MainConfig field descriptions

	

	


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

PDCP-Config information element
-- ASN1START

PDCP-Config-NB-r13 ::=


SEQUENCE {


discardTimer-NB-r13




ENUMERATED { TBD }
OPTIONAL,


-- Cond Setup


headerCompression-NB-r13

CHOICE {



notUsed







NULL,



rohc







SEQUENCE {




maxCID-NB-r13





INTEGER (1..16383)



DEFAULT 15,




profiles-NB-r13






SEQUENCE {





profile0x0001





BOOLEAN,





profile0x0002





BOOLEAN,





profile0x0003





BOOLEAN,





profile0x0004





BOOLEAN,





profile0x0006





BOOLEAN,





profile0x0101





BOOLEAN,





profile0x0102





BOOLEAN,





profile0x0103





BOOLEAN,





profile0x0104





BOOLEAN



},




...



}


},
...
}

-- ASN1STOP

	PDCP-Config field descriptions

	


	Conditional presence
	Explanation

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

	
	


–
PDSCH-Config-NB

The IE PDSCH-ConfigCommon and the IE PDSCH-ConfigDedicated are used to specify the common and the UE specific PDSCH configuration respectively.

PDSCH-Config information element
-- ASN1START

PDSCH-ConfigCommon-NB-r13
 ::=

SEQUENCE {

}
PDSCH-ConfigDedicated-NB-r13
::=

SEQUENCE {

}

-- ASN1STOP

	PDSCH-Config field descriptions

	

	


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

PhysicalConfigDedicated information element
-- ASN1START

PhysicalConfigDedicated-NB-r13 ::=
SEQUENCE {


Carrier-ConfigDedicated-NB-r13


Carrier-ConfigDedicated-NB-r13
OPTIONAL,

-- Need ON


pdsch-ConfigDedicated-NB-r13

PDSCH-ConfigDedicated-NB-r13
OPTIONAL,

-- Need ON


pusch-ConfigDedicated-NB-r13

PUSCH-ConfigDedicated-NB-r13
OPTIONAL,

-- Need ON


uplinkPowerControlDedicated-NB-r13
UplinkPowerControlDedicated-NB-r13 OPTIONAL,
-- Need ON


tpc-PDCCH-ConfigPUSCH




TPC-PDCCH-Config 



OPTIONAL,

-- Need ON


cqi-ReportConfig-NB-r13




CQI-ReportConfig-NB-r13


OPTIONAL,

-- Need ON


soundingRS-UL-ConfigDedicated-NB-r13

SoundingRS-UL-ConfigDedicated-NB-r13
OPTIONAL,

-- Need ON


antennaInfo-NB-r13





CHOICE {



explicitValue





AntennaInfoDedicated-NB-r13,



defaultValue





NULL


}

OPTIONAL,















 

...
}

-- ASN1STOP

	PhysicalConfigDedicated field descriptions

	

	

	


	Conditional presence
	Explanation

	
	

	
	


–
P-Max-NB
The IE P-Max is used to limit the UE's uplink transmission power on a carrier frequency and is used to calculate the parameter Pcompensation defined in TS 36.304 [4]. Corresponds to parameter PEMAX or PEMAX,c in TS 36.101 [42]. The UE transmit power on one serving cell shall not exceed the configured maximum UE output power of the serving cell determined by this value as specified in TS 36.101 [42, 6.2.5 or 6.2.5A] or, when transmitting sidelink discovery announcements within the coverage of the concerned cell, as specified in TS 36.101 [42, 6.2.5D].
P-Max information element
-- ASN1START

P-Max-NB-r13 ::=



INTEGER (FFS)
-- ASN1STOP

–
PRACH-Config-NB
The IE PRACH-ConfigSIB and IE PRACH-Config are used to specify the PRACH configuration in the system information and in the mobility control information, respectively.

PRACH-Config-NB information elements
-- ASN1START

PRACH-ConfigSIB-NB-r13 
::=

SEQUENCE {

}

-- ASN1STOP

	PRACH-Config field descriptions

	


–
PUSCH-Config-NB
The IE PUSCH-ConfigCommon is used to specify the common PUSCH configuration and the reference signal configuration for PUSCH and PUCCH. The IE PUSCH-ConfigDedicated is used to specify the UE specific PUSCH configuration.

PUSCH-Config-NB information element
-- ASN1START

PUSCH-ConfigCommon-NB-r13 
::=



SEQUENCE {

}
PUSCH-ConfigDedicated-NB-r13 
::=



SEQUENCE {

}
-- ASN1STOP

	PUSCH-Config field descriptions

	

	


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

RACH-ConfigCommon-NB information element
-- ASN1START

RACH-ConfigCommon-NB-r13 ::=

SEQUENCE {


preambleMappingInfoList-NB-r13

PreambleMappingInfoList-NB-r13

OPTIONAL,
-- Need


powerRampingParameters-NB-r13


PowerRampingParameters-NB-r13,

ra-SupervisionInfoList-NB-r13

RA-SupervisionInfoList-NB-r13,



maxHARQ-Msg3Tx-NB-r13



INTEGER (1..8),

txFailParams-NB-r13 




SEQUENCE {



connEstFailCount-NB-r13



ENUMERATED {n1, n2, n3, n4},



connEstFailOffsetValidity-NB-r13
ENUMERATED {s30, s60, s120, s240, 















s300, s420, s600, s900},



connEstFailOffset-NB-r13


INTEGER (0..15)

OPTIONAL
-- Need OP


},


...

}

PreambleMappingInfoList-NB-r13 ::=
SEQUENCE (SIZE (1..maxCE-Level-NB-r13)) OF PreambleMappingInfo—NB-r13
PreambleMappingInfo-NB-r13
 ::=

SEQUENCE {
}
PowerRampingParameters-NB-r13
::=
SEQUENCE {
}
RA-SupervisionInfoList-NB-r13 ::=
SEQUENCE (SIZE (1..maxCE-Level-NB-r13)) OF PreambleMappingInfo—NB-r13
RA-SupervisionInfo-NB-r13




SEQUENCE {



preambleTransMax-NB-r13




PreambleTransMax,


ra-ResponseWindowSize-NB-r13


ENUMERATED { TBD },


mac-ContentionResolutionTimer-NB-r13
ENUMERATED { TBD }

}

-- ASN1STOP

	RACH-ConfigCommon field descriptions

	 


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

RadioResourceConfigCommon information element
-- ASN1START

RadioResourceConfigCommonSIB-NB-r13 ::=
SEQUENCE {

rach-ConfigCommon-NB-r13




RACH-ConfigCommon-NB-r13,


bcch-Config-NB-r13 





BCCH-Config,


pcch-Config-NB-r13 





PCCH-Config-NB-r13,


prach-Config-NB-r13





PRACH-ConfigSIB-NB-r13,


pdsch-ConfigCommon-NB-r13



PDSCH-ConfigCommon-NB-r13,


pusch-ConfigCommon-NB-r13



PUSCH-ConfigCommon-NB-r13,


uplinkPowerControlCommon-NB-r13



UplinkPowerControlCommon-NB-r13,


ul-CyclicPrefixLength-NB-r13



UL-CyclicPrefixLength,


...

}
PCCH-Config-NB-r13 ::=




SEQUENCE {


defaultPagingCycle-Nb-r13




ENUMERATED {rf256, rf252},


nB-NB-r13









ENUMERATED {












fourT, twoT, oneT, halfT, quarterT, oneEighthT,












oneSixteenthT, oneThirtySecondT}


mpdcch-NumRepetition-Paging-NB-r13


ENUMERATED {FFS}
}

-- ASN1STOP

	RadioResourceConfigCommon field descriptions

	


	Conditional presence
	Explanation

	
	


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

RadioResourceConfigDedicated information element
-- ASN1START

RadioResourceConfigDedicated-NB-r13 ::=

SEQUENCE {

srb-ToAddMod-NB-r13




SRB-ToAddMod-NB-r13


OPTIONAL
, 



drb-ToAddMod-NB-r13




DRB-ToAddModList-NB-r13

OPTIONAL, 

-- Need ON


drb-ToReleaseList-NB-r13


DRB-ToReleaseList_NB-r13
OPTIONAL, 

-- Need ON

mac-MainConfig-NB-r13



CHOICE {



explicitValue-NB-r13



MAC-MainConfig-NB-r13,



defaultValue-NB-r13




NULL


}

OPTIONAL,






physicalConfigDedicated-NB-r13

PhysicalConfigDedicated-NB-r13
OPTIONAL,
-- Need ON

rlf-TimersAndConstants-NB-r13


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

... 
}

SRB-ToAddMod-NB-r13 ::=
SEQUENCE {


rlc-Config-NB-r13



CHOICE {



explicitValue




RLC-Config-NB-r13,



defaultValue




NULL


}

OPTIONAL,














-- Cond Setup


logicalChannelConfig-NB-r13

CHOICE {



explicitValue




LogicalChannelConfig-NB-r13,



defaultValue




NULL


}

OPTIONAL,














-- Cond Setup


...

}

DRB-ToAddModList-NB-r13 ::=



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


eps-BearerIdentity-NB-r13


INTEGER (0..15)



OPTIONAL,
-- Cond DRB-Setup

drb-Identity-NB-r13




DRB-Identity,


pdcp-Config-NB-r13




PDCP-Config-NB-r13


OPTIONAL,
-- Cond DRB-Setup

rlc-Config-NB-r13




RLC-Config-NB-r13


OPTIONAL,
-- Cond DRB-Setup

logicalChannelIdentity-NB-r13

INTEGER (3..10)



OPTIONAL,
-- Cond DRB-Setup

logicalChannelConfig-NB-r13


LogicalChannelConfig-NB-r13
OPTIONAL,
-- Cond DRB-Setup

...
}

DRB-ToReleaseList-NB-r13 ::=


SEQUENCE (SIZE (1..maxDRB-NB-r13)) OF DRB-Identity
-- ASN1STOP

	RadioResourceConfigDedicated field descriptions

	


	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 is used to specify the RLC configuration of SRBs and DRBs.

RLC-Config information element
-- ASN1START

RLC-Config-NB-r13 ::=





ul-AM-RLC-NB-r13



UL-AM-RLC-NB-r13,


dl-AM-RLC-NB-r13



DL-AM-RLCNB-r13,


...
}

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



SEQUENCE {


t-PollRetransmit-NB-r13



T-PollRetransmit-NB-r13,


maxRetxThreshold-NB-r13



ENUMERATED {












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

}

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



SEQUENCE {


t-Reordering-NB-r13




T-Reordering-NB-r13,


t-StatusProhibit-NB-r13




T-StatusProhibit-NB-r13
}

T-PollRetransmit-NB-r13 ::=


ENUMERATED { TBD }
T-Reordering-NB-r13 ::=



ENUMERATED { TBD } 
T-StatusProhibit-NB-r13 ::=


ENUMERATED { TBD }

-- ASN1STOP

	RLC-Config field descriptions

	


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

RLF-TimersAndConstants information element
-- ASN1START

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


release







NULL,


setup







SEQUENCE {


t300-NB-r13







ENUMERATED { FFS },


t301-NB-r13







ENUMERATED { FFS },


t310-NB-r13







ENUMERATED { FFS }, 

n310-NB-r13







ENUMERATED { 












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


t311-NB-r13







ENUMERATED { FFS },


n311-NB-r13







ENUMERATED {













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


...
}

-- ASN1STOP

	RLF-TimersAndConstants 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, ms50 corresponds with 50 ms and so on.


–
SoundingRS-UL-Config-NB

The IE SoundingRS-UL-Config is used to specify the uplink Sounding RS configuration for periodic and aperiodic sounding.
SoundingRS-UL-Config information element
-- ASN1START

SoundingRS-UL-ConfigCommon-NB-r13 ::=

CHOICE {

}

SoundingRS-UL-ConfigDedicated-NB-r13 ::=
CHOICE{

}
-- ASN1STOP
	SoundingRS-UL-Config field descriptions

	


	Conditional presence
	Explanation

	TDD
	This field is optional present for TDD, need OR; it is not present for FDD and the UE shall delete any existing value for this field.


–
TimeAlignmentTimer-NB
The IE TimeAlignmentTimer is used to control how long the UE considers the serving cells belonging to the associated TAG to be uplink time aligned. Corresponds to the Timer for time alignment in TS 36.321 [6]. Value in number of sub-frames. Value sf500 corresponds to 500 sub-frames, sf750 corresponds to 750 sub-frames and so on.

TimeAlignmentTimer information element
-- ASN1START

TimeAlignmentTimer-NB-r13 ::=


ENUMERATED {













sf500, sf750, sf1280, sf1920, sf2560, sf5120,













sf10240, infinity}
-- ASN1STOP
–
UplinkPowerControl-NB
The IE UplinkPowerControlCommon and IE UplinkPowerControlDedicated are used to specify parameters for uplink power control in the system information and in the dedicated signalling, respectively.

UplinkPowerControl information elements
-- ASN1START

UplinkPowerControlCommon-NB-r13
 ::=

SEQUENCE {

}

UplinkPowerControlDedicated-NB-r13
 ::=

SEQUENCE {

}

-- ASN1STOP
	UplinkPowerControl field descriptions

	

	


6.X.3.3
NB-IOT Security control information elements
(Void)
6.X.3.4
NB-IOT Mobility control information elements

–
ARFCN-ValueEUTRA-NB
The IE ARFCN-ValueEUTRA is used to indicate the ARFCN applicable for a downlink, uplink or bi-directional (TDD) E-UTRA carrier frequency, as defined in TS 36.101 [42]. If an extension is signalled using the extended value range (as defined by IE ARFCN-ValueEUTRA-v9e0), the UE shall only consider this extension (and hence ignore the corresponding original field, using the value range as defined by IE ARFCN-ValueEUTRA i.e. without suffix, if signalled). In dedicated signalling, E-UTRAN only provides an EARFCN corresponding to an E-UTRA band supported by the UE.
ARFCN-ValueEUTRA information element
-- ASN1START

ARFCN-ValueNBIOT-NB-r13 
::=



INTEGER (0..maxXXX)

-- ASN1STOP

–
FreqBandIndicator-NB

The IE FreqBandIndicator indicates the E-UTRA operating band as defined in TS 36.101 [42, table 5.5-1]. If an extension is signalled using the extended value range (as defined by IE FreqBandIndicator-v9e0), the UE shall only consider this extension (and hence ignore the corresponding original field, using the value range as defined by IE FreqBandIndicator i.e. without suffix, if signalled).
FreqBandIndicator information element
-- ASN1START

FreqBandIndicator-NB-r13 
::=


INTEGER (1..TBD)
-- ASN1STOP

–
MultiBandInfoList-NB
MultiBandInfoList information element
-- ASN1START

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

SEQUENCE {


freqBandIndicator-NB-r13


FreqBandIndicator—NB-r13

OPTIONAL
-- Need OP

}

-- ASN1STOP

–
T-Reselection-NB
The IE T-Reselection concerns the cell reselection timer TreselectionRAT for E-UTRA, UTRA, GERAN or CDMA2000. Value in seconds.

T-Reselection information element
-- ASN1START

T-Reselection-NB-r13 
::=


INTEGER (0..TBD)
-- ASN1STOP

6.X.3.5
NB-IOT Measurement information elements

(Void)

6.X.3.6
NB-IOT Other information elements

–
OtherConfig
The IE OtherConfig contains configuration related to other configuration

OtherConfig information element
-- ASN1START

OtherConfig-NB-r13 ::= SEQUENCE
{


powerPrefIndicationConfig-NB-r13

PowerPrefIndicationConfig-r11
OPTIONAL,
-- Need ON


...
}
-- ASN1STOP
	OtherConfig field descriptions

	


–
UE-NBIOT-Capability-NB
The IE UE-NBIOT-Capability is used to convey the NB-IOT UE Radio Access Capability Parameters, see TS 36.306 [5], The IE UE-NB-IOT-Capability is transferred in E-UTRA NB-IOT only
UE-NBIOT-Capability-NB information element
-- ASN1START

UE-NBIOT-Capability-NB-r13 ::=

SEQUENCE {


accessStratumRelease
-NB-r13


AccessStratumRelease-NB-r13,


ue-Category-NB-r13




INTEGER ( TBD),


rf-Parameters-NB-r13




RF-Parameters-NB-r13,


nonCriticalExtension



SEQUENCE {}






OPTIONAL
}

AccessStratumRelease-NB-r13 ::=

ENUMERATED { rel13, spare3, spare2, spare1, ...}
RF-Parameters-NB-r13 ::=


SEQUENCE {


supportedBandList-NB-r13



SupportedBandList-NB-r13
}
SupportedBandList-NB-r13 ::=

SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicator-NB-r13
-- ASN1STOP
–
UE-TimersAndConstants-NB
The IE UE-TimersAndConstants 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-NB-r13






ENUMERATED { FFS },


t301-NB-r13






ENUMERATED { FFS },


t310-NB-r13






ENUMERATED { FFS }, 

n310-NB-r13






ENUMERATED { 











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


t311-NB-r13






ENUMERATED { FFS },


n311-NB-r13






ENUMERATED {












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


...
}

-- ASN1STOP

	UE-TimersAndConstants 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, ms50 corresponds with 50 ms and so on.


6.X.4
NB-IOT RRC multiplicity and type constraint values

–
Multiplicity and type constraint definitions

-- ASN1START

maxCE-Level-NB-r13


INTEGER ::=
4
-- Maximum number of CE levels for NB-IOT
maxDRB-NB-r13



INTEGER ::= 1
-- Maximum number of Data Radio Bearers for NB-IOT
maxSIB-NB-r13



INTEGER ::= FFS
-- Maximum number of SIBs for NB-IOT
maxSI-Message-NB-r13

INTEGER ::= FFS
-- Maximum number of SI messages for NB-IOT
-- ASN1STOP

NOTE: The value of maxDRB aligns with SA2.

–
End of NBIOT-RRC-Definitions

-- ASN1START

END

-- ASN1STOP
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freqBandInfo-r10 NS-PmaxList-r10 OPTIONAL, Need OR


multiBandInfoList-v10j0 MultiBandInfoList-v10j0 OPTIONAL,-- Need OR
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