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List of changes to specify the light connection feature are:

1. Trigger resume procedure when there is a change of RAN-paging area the resume procedure is triggered (section 5.2.2.7)
2. Usage of ran-PagingCycle, if UE is configured when in light RRC connection (section 5.2.2.9)
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5. Update of RRCConnectionRelease-NB message to enable light RRC connection (section 6.7.2) incliding the following new indications: rrc-LightConnectionIndication, ran-PagingCycle and ran-pagingAreaInfo (which is defined as a list of cells (from 1 to maxCells) or the same as CN Tracking Area).

Editor's note 5: FFS on the DRX cycle values allowed for the eNB to configure a UE in light connection: (a) same values as idle paging DRX cycle (i.e. 32, 64, 128, and 256 radio frames), or (b) C-DRX values that are multiple to the idle paging DRX cycle values (i.e. 2, 4, 8, 16, 32, 64, 128, 256 and 512 radio frames). Current TP assumes that option (b), as described in the proposal 6 of the report for the email discussion 96#66.
Editor's note 6: FFS on (1) whether paging area which can be indicated by ID and (2) the signaling detail of cell list : (a) ECGI list, or (b) cellIdentity List ,or (c) any optimization needed to reduce the size. Current TP assumes that (1) is not used, and (2) is defined based on option (b) CellIdentity, as described in the proposal 3 of the report for the email discussion 96#66.
Editor's note 15: TP is added to define the periodic ran based paging area update time, as described in the proposal 11, 12 and 13 of the report for the email discussion 96#66.
6. New rrc-LightConnectionIndication IE is defined in SystemInformationBlockType2-NB to indicate the support of light RRC connection feature by the eNB (section 6.7.3.1).
Editor's note 7: FFS if light connection support indication is needed in SI and if so, associated UE behaviour. Current TP assumes that a new indication is defined, as described in the proposal 10 of the report for the email discussion 96#66.
7. New resume cause value ranAreaUpdate is defined to indicate the access due to a RAN paging area update.

Editor's note 3: The TP assumes that a new value is defined to indicate the RAN based PAU (i.e. ranAreaUpdate), as described in the proposal 8 of the report for the email discussion 96#66.
8. Define a new optional radio capability (rrc-LightConnection) within the UE-EUTRA-Capability IE for the UE to indicate its support of Rel-14 Light RRC Connection feature.
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5.2.2.7
Actions upon reception of the SystemInformationBlockType1 message

Upon receiving the SystemInformationBlockType1 either via broadcast or via dedicated signalling, the UE shall:
1>
if in RRC_IDLE or in RRC_CONNECTED while T311 is running; and
1>
if the UE is a category 0 UE according to TS 36.306 [5]; and

1>
if category0Allowed is not included in SystemInformationBlockType1:
2>
consider the cell as barred in accordance with TS 36.304 [4];

1>
if in RRC_CONNECTED while T311 is not running, and the UE supports multi-band cells as defined by bit 31 in featureGroupIndicators:

2>
disregard the freqBandIndicator and multiBandInfoList, if received, while in RRC_CONNECTED;

2>
forward the cellIdentity to upper layers;

2>
forward the trackingAreaCode to upper layers;

1>
else:

2>
if the frequency band indicated in the freqBandIndicator is part of the frequency bands supported by the UE and it is not a downlink only band; or

2>
if the UE supports multiBandInfoList, and if one or more of the frequency bands indicated in the multiBandInfoList are part of the frequency bands supported by the UE and they are not downlink only bands:

3>
forward the cellIdentity to upper layers;

3>
forward the trackingAreaCode to upper layers;

3>
if, for the frequency band selected by the UE (from freqBandIndicator or multiBandInfoList), the freqBandInfo or the multiBandInfoList-v10j0 is present and the UE capable of multiNS-Pmax supports at least one additionalSpectrumEmission in the NS-PmaxList within the freqBandInfo or multiBandInfoList-v10j0:

4>
apply the first listed additionalSpectrumEmission which it supports among the values included in NS-PmaxList within freqBandInfo or multiBandInfolist-v10j0;

4>
if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NS-PmaxList:
5>
apply the additionalPmax;

4>
else:

5>
apply the p-Max;

3>
else:

4>
apply the additionalSpectrumEmission in SystemInformationBlockType2 and the p-Max;
2>
else:

3>
consider the cell as barred in accordance with TS 36.304 [4]; and

3>
perform barring as if intraFreqReselection is set to notAllowed, and as if the csg-Indication is set to FALSE;
Upon receiving the SystemInformationBlockType1-NB, the UE shall:
1>
if the frequency band indicated in the freqBandIndicator is part of the frequency bands supported by the UE and it is not a downlink only band; or

1>
if one or more of the frequency bands indicated in the multiBandInfoList are part of the frequency bands supported by the UE and they are not downlink only bands:

2>
forward the cellIdentity to upper layers;

2>
forward the trackingAreaCode to upper layers;
2>
forward the attachWithoutPDN-Connectivity to upper layers, if received for the selected PLMN;
2>
if, for the frequency band selected by the UE (from freqBandIndicator or multiBandInfoList), the freqBandInfo is present and the UE capable of multiNS-Pmax supports at least one additionalSpectrumEmission in the NS-PmaxList within the freqBandInfo:

3>
apply the first listed additionalSpectrumEmission which it supports among the values included in NS-PmaxList within freqBandInfo;

3>
if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NS-PmaxList:
4>
apply the additionalPmax;

3>
else:

4>
apply the p-Max;

2>
else:

3>
apply the additionalSpectrumEmission in SystemInformationBlockType2-NB and the p-Max;

1>
else:

2>
consider the cell as barred in accordance with TS 36.304 [4]; and

2>
perform barring as if intraFreqReselection is set to notAllowed.
1>
if in light RRC connection:

2> if the ran-PagingAreaInfo is setup, and for the selected PLMN, the cellIdentity is not part of the ran-PagingAreaCellList:
2>
initiate the RAN paging area update procedure as specified in 5.3.y;
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5.2.2.9
Actions upon reception of SystemInformationBlockType2
Upon receiving SystemInformationBlockType2, the UE shall:

1>
apply the configuration included in the radioResourceConfigCommon;

1>
if upper layers indicate that a (UE specific) paging cycle is configured:

2>
apply the shortest of the (UE specific) paging cycle and the defaultPagingCycle included in the radioResourceConfigCommon;

1>
if the mbsfn-SubframeConfigList is included:

2>
consider that DL assignments may occur in the MBSFN subframes indicated in the mbsfn-SubframeConfigList under the conditions specified in [23, 7.1];

1>
apply the specified PCCH configuration defined in 9.1.1.3;

1>
not apply the timeAlignmentTimerCommon;

1>
if in RRC_CONNECTED and UE is configured with RLF timers and constants values received within rlf-TimersAndConstants:

2>
not update its values of the timers and constants in ue-TimersAndConstants except for the value of timer T300;

1>
if in RRC_CONNECTED while T311 is not running; and the UE supports multi-band cells as defined by bit 31 in featureGroupIndicators or multipleNS-Pmax:

2>
disregard the additionalSpectrumEmission and ul-CarrierFreq, if received, while in RRC_CONNECTED;
1>
forward attachWithoutPDN-Connectivity to upper layers, if received for the selected PLMN;

1>
forward cp-CIoT-EPS-Optimisation to upper layers, if received for the selected PLMN;

1>
forward up-CIoT-EPS-Optimisation to upper layers, if received for the selected PLMN;

Upon receiving SystemInformationBlockType2-NB, the UE shall:

1>
apply the configuration included in the radioResourceConfigCommon;

1>
if in light RRC connection: 

2>
apply the shortest of the ran-PagingCycle (if configured), and the defaultPagingCycle included in the radioResourceConfigCommon;

1>
else 
2>
apply the defaultPagingCycle included in the radioResourceConfigCommon;
Editor's note 2: FFS on paging DRX cycle is used for the RAN-initiated paging: (a) The RAN-configured DRX cycle is always used (which is configured by eNB per UE basis) or (b) The shortest of RAN-configured paging DRX cycle, UE specific DRX cycle (if configured by upper layers) and default DRX cycle (which is broadcasted). Current TP assumes the shortest of the RAN-configured paging DRX cycle, UE specific DRX cycle (if configured by upper layers) and default DRX cycle (which is broadcasted), as described in the proposal 7 of the report for the email discussion 96#66. NOTE: the TP "the (UE specific) paging cycle (if indicated by upper layers" is not included as it is not applicable for NB-IoT. 
1>
apply the specified PCCH configuration defined in 9.1.1.3.
1>
if in RRC_CONNECTED and UE is configured with RLF timers and constants values received within rlf-TimersAndConstants:

2>
not update its values of the timers and constants in ue-TimersAndConstants except for the value of timer T300;
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6.7.2
NB-IoT Message definitions

<omitted>

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

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: PCCH

Direction: E‑UTRAN to UE

Paging-NB message
-- ASN1START
Paging-NB ::=





SEQUENCE {


pagingRecordList-r13



PagingRecordList-NB-r13 

OPTIONAL,
-- Need ON

systemInfoModification-r13


ENUMERATED {true}



OPTIONAL,
-- Need ON


systemInfoModification-eDRX-r13

ENUMERATED {true}



OPTIONAL,
-- Need ON


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

PagingRecordList-NB-r13 ::=


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



SEQUENCE {


ue-Identity-r13





PagingUE-Identity,

...,


resumeIdentity-r14




ResumeIdentity-r13
}

-- ASN1STOP
	Paging-NB field descriptions

	systemInfoModification

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

	systemInfoModification-eDRX

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

	ue-Identity

Provides the NAS identity of the UE that is being paged.
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–
RRCConnectionReject-NB
The RRCConnectionReject-NB message is used to reject the RRC connection establishment or RRC connection resume.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: E‑UTRAN to UE

RRCConnectionReject-NB message
-- ASN1START
RRCConnectionReject-NB ::=



SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionReject-r13



RRCConnectionReject-NB-r13-IEs,




spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReject-NB-r13-IEs ::=

SEQUENCE {


extendedWaitTime-r13




INTEGER (1..1800),

rrc-SuspendIndication-r13



ENUMERATED {true}


OPTIONAL, 
-- Need ON

lateNonCriticalExtension



OCTET STRING



OPTIONAL,


nonCriticalExtension




RRCConnectionReject-NB-v14xy-IEs


OPTIONAL

}

RRCConnectionReject-NB-v14xy-IEs ::=

SEQUENCE {


rrc-LightConnectionIndication-r14
ENUMERATED {true}



OPTIONAL,
--
Need ON

nonCriticalExtension









OPTIONAL

}
-- ASN1STOP
	RRCConnectionReject-NB field descriptions

	extendedWaitTime

Value in seconds.

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

	rrc-LightConnectionIndication

If present, this field indicates that the UE should remain lightly connected and not release its stored context.
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–
RRCConnectionRelease-NB
The RRCConnectionRelease-NB message is used to command the release of an RRC connection.

Signalling radio bearer: SRB1 or SRB1bis
RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionRelease-NB message
-- ASN1START
RRCConnectionRelease-NB ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcConnectionRelease-r13


RRCConnectionRelease-NB-r13-IEs,




spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

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


releaseCause-r13




ReleaseCause-NB-r13,

resumeIdentity-r13




ResumeIdentity-r13



OPTIONAL,
-- Need OR

extendedWaitTime-r13 



INTEGER (1..1800)



OPTIONAL,
-- Need ON


redirectedCarrierInfo-r13


RedirectedCarrierInfo-NB-r13
OPTIONAL,
-- Need ON


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



RRCConnectionRelease-NB-v14xy-IEs





OPTIONAL

}

ReleaseCause-NB-r13 ::=




ENUMERATED {loadBalancingTAUrequired, other, 














rrc-Suspend, spare1}

RedirectedCarrierInfo-NB-r13::=


CarrierFreq-NB-r13

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


rrc-LightConnectionIndication-r14
ENUMERATED {true} 



OPTIONAL,
-- Need ON



ran-PagingConfig-r14




RAN-PagingConfig-r14



OPTIONAL,
-- Need OR

nonCriticalExtension




SEQUENCE {}





OPTIONAL

}
RAN-PagingConfig-r14 ::=



SEQUENCE {


ran-PagingCycle-r14



ENUMERATED {
rf1, rf2, rf4, rf8, rf16, rf32,














 rf64, rf128, rf256}

OPTIONAL  -- Need OR,

ran-PagingAreaInfo-r14


RAN-PagingAreaInfo-r14




OPTIONAL, -- Need ON,

ran-PeriodicPAU-r14



ENUMERATED {min5, min10, min30, min60, min120, min360, min720, infinity }



OPTIONAL  -- Need OP,
    ...

}

RAN-PagingAreaInfo-r14

::=  CHOICE {


release







NULL,


setup







CHOICE {


ran-pagingAreaCellList


SEQUENCE (SIZE (1..maxCells-r14)) OF CellIdentity

}
}
Editor's note 5: FFS on the DRX cycle values allowed for the eNB to configure a UE in light connection: (a) same values as idle paging DRX cycle (i.e. 32, 64, 128, and 256 radio frames), or 

(b) C-DRX values that are multiple to the idle paging DRX cycle values (i.e. 2, 4, 8, 16, 32, 64, 128, 256 and 512 radio frames). Current TP assumes that option (b) The TP assume that upper layers are aware, as described in the proposal 6 of the report for the email discussion 96#66.
Editor's note 6: FFS on (1) whether paging area which can be indicated by ID and (2) the signaling detail of cell list : (a) ECGI list, or (b) cellIdentity List ,or (c) any optimization needed to reduce the size. Current TP assumes that (1) is not used, and (2) is defined based on option (b) CellIdentity, as described in the proposal 3 of the report for the email discussion 96#66.
Editor's note 15: TP is added to define the periodic ran based paging area update time, as described in the proposal 11, 12 and 13 of the report for the email discussion 96#66.

-- ASN1STOP
	RRCConnectionRelease-NB field descriptions

	extendedWaitTime

Value in seconds.

	redirectedCarrierInfo

The redirectedCarrierInfo indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to a NB-IoT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as specified in TS 36.304 [4].

	releaseCause

The releaseCause is used to indicate the reason for releasing the RRC Connection.
E-UTRAN should not set the releaseCause to loadBalancingTAURequired if the extendedWaitTime is present.

	rrc-LightConnectionIndication

If present, this field inficates the UE enters in a light RRC connection.

	ran-PagingCycle
Refers to the paging DRX cycle configured when in light RRC connection.

	ran-PagingAreaInfodentity
Refers to the cells that belong to the RAN based paging area, as a list of cellIdentity or the tracking area.

	ran-PeriodicPAU

Refers to the timer (in minutes) that triggers the periodic RAN PAU procedure in UE. If abset, the default value is 30 minutes.
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6.7.3.1
NB-IoT System information blocks

–
SystemInformationBlockType2-NB

The IE SystemInformationBlockType2-NB contains radio resource configuration information that is common for all UEs.

NOTE:
UE timers and constants related to functionality for which parameters are provided in another SIB are included in the corresponding SIB.

SystemInformationBlockType2-NB information element
-- ASN1START
SystemInformationBlockType2-NB-r13 ::=
SEQUENCE {


radioResourceConfigCommon-r13


RadioResourceConfigCommonSIB-NB-r13,


ue-TimersAndConstants-r13



UE-TimersAndConstants-NB-r13,

freqInfo-r13






SEQUENCE {



ul-CarrierFreq-r13





CarrierFreq-NB-r13



OPTIONAL,-- Need OP



additionalSpectrumEmission-r13


AdditionalSpectrumEmission

},


timeAlignmentTimerCommon-r13


TimeAlignmentTimer,


multiBandInfoList-r13
SEQUENCE (SIZE (1..maxMultiBands)) OF AdditionalSpectrumEmission

OPTIONAL,-- Need OR

lateNonCriticalExtension




OCTET STRING




OPTIONAL,

[[



rrc-LightConnectionSupport-r14
ENUMERATED {true}



OPTIONAL,
--
Need OP

]]
Editor's note 7: FFS if light connection support indication is needed in SI and if so, associated UE behavior. Current TP assumes that a new light connection indication is defined, as described in the proposal 10 of the report for the email discussion 96#66.

...

}

-- ASN1STOP
	SystemInformationBlockType2-NB field descriptions

	additionalSpectrumEmission

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

	multiBandInfoList

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

	ul-CarrierFreq

Uplink carrier frequency as defined in TS 36.101 [42, 5.7.3F]. If operationModeInfo in the MIB-NB is set to standalone and the field is absent, the value of the carrier frequency is determined by the TX-RX frequency separation defined in TS 36.101 [42, table 5.7.4-1] and the value of the carrier frequency offset is 0. If operationModeInfo in the MIB-NB is not set to standalone, the field is mandatory present.

	rrc-LightConnectionSupport

The presence of this field indicates that the UE in light RRC connection is allowed to send to resume the connection.
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6.7.3.6
NB-IoT Other information elements

–
EstablishmentCause-NB
The IE EstablishmentCause provides the establishment cause for the RRC connection request or the RRC connection resume request as provided by the upper layers.
EstablishmentCause-NB information element
-- ASN1START
EstablishmentCause-NB-r13 ::=


ENUMERATED {












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












delayTolerantAccess-v1330, ranAreaUpdate-v1410, spare2, spare1}
-- ASN1STOP
Editor's note 3: The TP assumes that a new value is defined to indicate the RAN based PAU (i.e. ranAreaUpdate), as described in the proposal 8 of the report for the email discussion 96#66.
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–
UE-Capability-NB
The IE UE-Capability-NB is used to convey the NB-IoT UE Radio Access Capability Parameters, see TS 36.306 [5]. The IE UE-Capability-NB is transferred in NB-IoT only.
UE-Capability-NB information element
-- ASN1START
UE-Capability-NB-r13 ::=

SEQUENCE {


accessStratumRelease-r13

AccessStratumRelease-NB-r13,


ue-Category-NB-r13



ENUMERATED {nb1}




OPTIONAL,

multipleDRB-r13




ENUMERATED {supported}



OPTIONAL,

pdcp-Parameters-r13



PDCP-Parameters-NB-r13



OPTIONAL,

phyLayerParameters-r13


PhyLayerParameters-NB-r13,


rf-Parameters-r13



RF-Parameters-NB-r13,


nonCriticalExtension


UE–Capability-NB-v1410-IEs



OPTIONAL
}

UE–Capability-NB-v1410-IEs ::= SEQUENCE {


rrc-LightConnection



ENUMERATED {true}




OPTIONAL,

nonCriticalExtension



SEQUENCE {}






OPTIONAL
}

AccessStratumRelease-NB-r13 ::=

ENUMERATED {rel13, spare7, spare6, spare5, spare4, spare3, spare2, spare1, ...}

PDCP-Parameters-NB-r13

::= SEQUENCE {


supportedROHC-Profiles-r13


SEQUENCE {



profile0x0002





BOOLEAN,



profile0x0003





BOOLEAN,



profile0x0004





BOOLEAN,



profile0x0006





BOOLEAN,



profile0x0102





BOOLEAN,



profile0x0103





BOOLEAN,



profile0x0104





BOOLEAN


},


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

...

}
PhyLayerParameters-NB-r13
::=

SEQUENCE {


multiTone-r13





ENUMERATED {supported}


OPTIONAL,

multiCarrier-r13





ENUMERATED {supported}


OPTIONAL

}

RF-Parameters-NB-r13 
::=


SEQUENCE {


supportedBandList-r13



SupportedBandList-NB-r13,

multiNS-Pmax-r13




ENUMERATED {supported}

OPTIONAL

}
SupportedBandList-NB-r13 ::=

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


SEQUENCE {


band-r13






FreqBandIndicator-NB-r13,


powerClassNB-20dBm-r13



ENUMERATED {supported}

OPTIONAL

}
-- ASN1STOP
	UE-Capability-NB field descriptions

	accessStratumRelease

Set to rel13 in this version of the specification.

	rrc-LightConnection

Indicates whether the UE support Light RRC Connection feature.

	maxNumberROHC-ContextSessions

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

	multiCarrier

Defines whether the UE supports multi -carrier operation.

	multipleDRB

Defines whether the UE supports multiple DRBs.

	multiNS-Pmax

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

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

	powerClassNB-20dBm
Defines whether the UE supports power class 20dBm in NB-IoT for the band, as specified in TS 36.101 [42]. If powerClassNB-20dBm is not included, UE supports power class 23 dBm in the NB-IoT band.

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

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

	ue-Category-NB

UE category as defined in TS 36.306 [5]. The field is always included in this version of the specification.


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