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<Next modification>
6.7.3.6
NB-IoT Other information elements
–
UE-RadioPagingInfo-NB
The UE-RadioPagingInfo-NB IE contains UE NB-IoT capability information needed for paging.

UE-RadioPagingInfo-NB information element

-- ASN1START

UE-RadioPagingInfo-NB ::=

SEQUENCE {


ue-Category-NB-r13




ENUMERATED (nb1)


OPTIONAL,


...,

}

-- ASN1STOP

	UE-RadioPagingInfo-NB field descriptions

	ue-Category-NB

UE NB-IoT category as defined in TS 36.306 [5]. 


<Next modification>
10.6
Inter-node NB-IoT RRC messages 

10.6.1
General
This section specifies NB-IoT RRC messages that are sent either across the X2- or the S1-interface, either to or from the eNB, i.e. a single 'logical channel' is used for all NB-IoT RRC messages transferred across network nodes. 

–
NB-IoT-InterNodeDefinitionsThis ASN.1 segment is the start of the NB-IoT inter-node PDU definitions.

-- ASN1START

NBIOT-InterNodeDefinitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


ARFCN-ValueEUTRA-r9,


C-RNTI,

PhysCellId,


SecurityAlgorithmConfig,

ShortMAC-I
FROM EUTRA-RRC-Definitions

RadioResourceConfigDedicated-NB-r13,


UE-Capability-NB-r13,


UE-RadioPagingInfo-NB

FROM NBIOT-RRC-Definitions;

-- ASN1STOP

10.6.2
Message definitions
–
HandoverPreparationInformation-NB
This message is used to transfer the UE context from the eNB where the RRC connection has been suspended and transfer it to the eNB where the RRC Connection has been requested to be resumed.
Direction: source eNB to target eNB
HandoverPreparationInformation-NB message

-- ASN1START

HandoverPreparationInformation-NB ::=
SEQUENCE {


criticalExtensions





CHOICE {



c1









CHOICE{




handoverPreparationInformation-r13

HandoverPreparationInformation-NB-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-NB-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo-r13

UE-Capability-NB-r13,


as-Config-r13






AS-Config-NB,

rrm-Config-r13






RRM-Config-NB




OPTIONAL,


as-Context-r13






AS-Context-NB




OPTIONAL,

nonCriticalExtension




SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	HandoverPreparationInformation-NB field descriptions

	as-Config

The radio resource configuration.

	as-Context

The local E-UTRAN context required by the target eNB.

	rrm-Config

The local E-UTRAN context used depending on the target node’s implementation, which is mainly used for the RRM purpose.

	ue-RadioAccessCapabilityInfo

The NB-IoT UE Radio Access Capability Parameters, see TS 36.306 [5]


–
UEPagingCoverageInformation-NB
This message is used to transfer UE paging coverage information for NB-IoT, covering both upload to and download from the EPC.

Direction: eNB to/from EPC

UEPagingCoverageInformation-NB message
-- ASN1START

UEPagingCoverageInformation-NB ::= SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




uePagingCoverageInformation-r13


UEPagingCoverageInformation-NB-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UEPagingCoverageInformation-NB-IEs ::= SEQUENCE {


npdcch-NumRepetition-r13



INTEGER (1..2048)
OPTIONAL,


nonCriticalExtension




SEQUENCE {} 

OPTIONAL

}
-- ASN1STOP

	UEPagingCoverageInformation-NB field descriptions

	npdcch-NumRepetition
Number of repetitions for NPDCCH, see TS 36.211 [21].


–
UERadioAccessCapabilityInformation-NB
This message is used to transfer UE NB-IoT Radio Access capability information, covering both upload to and download from the EPC.

Direction: eNB to/ from EPC

UERadioAccessCapabilityInformation-NB message

-- ASN1START

UERadioAccessCapabilityInformation-NB ::= SEQUENCE {


criticalExtensions





CHOICE {



c1









CHOICE{




ueRadioAccessCapabilityInformation-r13













UERadioAccessCapabilityInformation-NB-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture



SEQUENCE {}


}

}

UERadioAccessCapabilityInformation-NB-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo-r13


OCTET STRING (CONTAINING UE-Capability-NB-r13),


nonCriticalExtension





SEQUENCE {}







OPTIONAL

}

-- ASN1STOP

	UERadioAccessCapabilityInformation-NB field descriptions

	ue-RadioAccessCapabilityInfo

The NB-IoT UE Radio Access Capability Parameters, see TS 36.306 [5].


–
UERadioPagingInformation-NB
This message is used to transfer NB-IoT radio paging information, covering both upload to and download from the EPC.

Direction: eNB to/ from EPC

UERadioPagingInformation-NB message

-- ASN1START

UERadioPagingInformation-NB ::= SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




ueRadioPagingInformation-r13


UERadioPagingInformation-NB-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UERadioPagingInformation-rNB-IEs ::= SEQUENCE {


ue-RadioPagingInfo-r13



OCTET STRING (CONTAINING UE-RadioPagingInfo-NB),

nonCriticalExtension



SEQUENCE {}








OPTIONAL

}
-- ASN1STOP

	UERadioPagingInformation-NB field descriptions

	ue-RadioPagingInfo 
The field is used to transfer UE NB-IoT capability information used for paging. The eNB generates the ue-RadioPagingInfo and the contained UE capability information is absent when not supported bythe UE.


10.7
Inter-node NB-IoT RRC information element definitions

–
AS-Config-NB
The AS-Config-NB IE contains information about NB-IoT RRC configuration information in the source eNB which can be utilized by target eNB. 

AS-Config-NB information element

-- ASN1START

AS-Config-NB ::=




SEQUENCE {


sourceRadioResourceConfig-r13


RadioResourceConfigDedicated-NB-r13,


sourceSecurityAlgorithmConfig-r13

SecurityAlgorithmConfig,

sourceUE-Identity-r13




C-RNTI,


sourceDl-CarrierFreq-r13



ARFCN-ValueEUTRA-r9,


...,

}

-- ASN1STOP

	AS-Config-NB field descriptions

	sourceDL-CarrierFreq

Provides the parameter Downlink EARFCN in the source PCell, see TS 36.101 [42].

	sourceSecurityAlgorithmConfig

This field provides the AS integrity protection (SRBs) and AS ciphering (SRBs and DRBs) algorithm configuration used in the source PCell.


–
AS-Context-NB
The IE AS-Context-NB is used to transfer the UE context required by the target eNB.

AS-Context-NB information element

-- ASN1START

AS-Context-NB ::=





SEQUENCE {


reestablishmentInfo-r13




ReestablishmentInfo-NB


OPTIONAL,


...,
}

-- ASN1STOP

	AS-Context-NB field descriptions

	reestablishmentInfo

Including information needed for the RRC connection re-establishment.


–
ReestablishmentInfo-NB
The ReestablishmentInfo-NB IE contains information needed for the RRC connection re-establishment.

ReestablishmentInfo-NB information element

-- ASN1START

ReestablishmentInfo-NB ::=


SEQUENCE {


sourcePhysCellId-r13




PhysCellId,


targetCellShortMAC-I-r13



ShortMAC-I,


additionalReestabInfoList-r13


AdditionalReestabInfoList



OPTIONAL,


...

}

AdditionalReestabInfoList ::=

SEQUENCE ( SIZE (1..maxReestabInfo) ) OF AdditionalReestabInfo

AdditionalReestabInfo ::=
SEQUENCE{


cellIdentity





CellIdentity,


key-eNodeB-Star




Key-eNodeB-Star,


shortMAC-I






ShortMAC-I

}

Key-eNodeB-Star ::=




BIT STRING (SIZE (256))

-- ASN1STOP

	ReestablishmentInfo-NB field descriptions

	additionalReestabInfoList

Contains a list of shortMAC-I and KeNB* for cells under control of the target eNB, required for potential re-establishment by the UE in these cells to succeed.

	Key-eNodeB-Star

Parameter KeNB*: See TS 33.401 [32, 7.2.8.4]. If the cell identified by cellIdentity belongs to multiple frequency bands, the source eNB selects the DL-EARFCN for the KeNB* calculation using the same logic as UE uses when selecting the DL-EARFCN in IDLE as defined in section 6.2.2. This parameter is only used for X2 handover, and for S1 handover, it shall be ignored by target eNB.

	sourcePhyCellId

The physical cell identity of the source PCell, used to determine the UE context in the target eNB at re-establishment.

	targetCellShortMAC-I

The ShortMAC-I for the handover target PCell, in order for potential re-establishment to succeed.


–
RRM-Config-NB
The RRM-Config-NB IE contains information about UE specific RRM information before the handover which can be utilized by target eNB.

RRM-Config-NB information element

-- ASN1START

RRM-Config-NB ::=



SEQUENCE {


ue-InactiveTime



ENUMERATED {










s1, s2, s3, s5, s7, s10, s15, s20,










s25, s30, s40, s50, min1, min1s20c, min1s40,










min2, min2s30, min3, min3s30, min4, min5, min6,










min7, min8, min9, min10, min12, min14, min17, min20,










min24, min28, min33, min38, min44, min50, hr1,










hr1min30, hr2, hr2min30, hr3, hr3min30, hr4, hr5, hr6,










hr8, hr10, hr13, hr16, hr20, day1, day1hr12, day2,










day2hr12, day3, day4, day5, day7, day10, day14, day19,










day24, day30, dayMoreThan30}

OPTIONAL,


...,

}

-- ASN1STOP

	RRM-Config-NB field descriptions

	ue-InactiveTime

Duration while UE has not received or transmitted any user data. Value s1 corresponds to 1 second, s2 corresponds to 2 seconds and so on. Value min1 corresponds to 1 minute, value min1s20 corresponds to 1 minute and 20 seconds, value min1s40 corresponds to 1 minute and 40 seconds and so on. Value hr1 corresponds to 1 hour, hr1min30 corresponds to 1 hour and 30 minutes and so on.


10.8
Inter-node RRC multiplicity and type constraint values

–
Multiplicity and type constraints definitions
-- ASN1START

maxReestabInfo



INTEGER ::= 32
-- Maximum number of KeNB* and shortMAC-I forwarded












-- for re-establishment preparation
-- ASN1STOP

–
End of NB-IoT-InterNodeDefinitions-- ASN1START

END

-- ASN1STOP

10.9
Mandatory information in AS-Config-NB
The AS-Config-NB transferred between source eNB and target-eNB shall include all IEs necessary to describe the AS context. The conditional presence in section 6 is only applicable for eNB to UE communication.

The "Need" or "Cond" statements are not applied in case of sending the IEs from source eNB to target eNB. Some information elements shall be included regardless of the "Need" or "Cond" e.g. discardTimer. The AS-Config-NB re-uses information elements primarily created to cover the radio interface signalling requirements. 
Within the sourceRadioResourceConfig, the source eNB shall include fields that are optional for eNB to UE communication, if the functionality is configured unless explicitly specified otherwise in the following:

-
in accordance with a condition that is explicitly stated to be applicable; or

-
a default value is defined for the concerned field; and the configured value is the same as the default value that is defined; or

-
the need of the field is OP and the current UE configuration corresponds with the behaviour defined for absence of the field;

