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	Reason for change:
	Introduction of further NB-IoT enhancements in TS 36.331

	
	

	Summary of change:
	Introduction of further NB-IoT enhancements in TS 36.331 

- Reduced SI acquisition time (R2-1713192)
- RLC UM for DRB (R2-1713956)
- Support for TDD 

Capture RAN2 agreements at RAN2#101:

TDD timers

· R2 assumes that the following timers are not extended for NB-TDD UEs: T322 and T-Reselection-NB. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.

· The Range of the following timers are extended for NB-TDD UEs: T300, T301 and T311. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.

· It is FFS if it shall be possible to configure T311 up to approximately 3 times the current max value, or whether the max T311 is 200s. 

· It is FFS if it shall be possible to configure T300 up to approximately 3 times the current max value
· It is FFS if T310 needs to be extended. 
· R2 assumes that NB-FDD TimeAlignmentTimer range is used for NB-TDD. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.

· R2 assumes that No extention is needed for Backoff Parameter, logicalChannelSR-ProhibitTimer, periodicBSR Timer and retxBSR-Timer. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.

· It is FFS whether ra-ResponseWindowSize should be extended, e.g. from 10.24sec to 15.36sec or 20.48 sec.
· It is FFS whether max value of mac-ContentionResolutionTimer should be extended, e.g. from 10.24sec to 15.36sec or 20.48 sec.
· It is FFS if T-PollRetransmit timer is extended for NB-TDD UEs. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.

· R2 Assumes T-Reordering is not extended for NB-TDD UEs. No updates are needed for the start and stop conditions, and actions that follow the timer expiry for these timers. Configuration is done using the legacy mechanism.

· It is FFS whether discardTimer value range should be updated.

TDD system information scheduling

· Whether SIB1-NB transmission is configured on the anchor carrier or a non-anchor carrier, SIB1-NB scheduling information is signalled in MIB-NB as in FDD mode.
· The information on the PRB location and eutra-NumCRS-Ports needs to be provided for the UE to receive SIB1-NB on an inband non-anchor carrier.

· Whether SIBs other than SIB1-NB are transmitted on the anchor carrier or a non-anchor carrier, scheduling parameters for SIBs (i.e. schedulingInfoList, si-WindowLength and si-RadioFrameOffset) are signalled in SIB1-NB as in FDD mode.

· It is FFS if the carrier frequency and for inband case indexToMidPRB, eutra-NumCRS-Ports and eutraControlRegionSize need to be indicated by SIB1-NB for the UEs to receive other SIBs on non-anchor carrier.

Capture RAN1 agreements at RAN1#92:

For additional SIB1-NB 
· For the repetition number 4 and 8, the following alternative is downselected for the total number of subframes for additional SIB1-NB transmission 

· no additional SIB1-NB transmission
· For the repetition number 16, the following alternative is downselected for the total number of subframes for additional SIB1-NB transmission 
· the same as that of the legacy SIB1-NB transmissions

· The following alternative is downselected for the sequence of coded bits-to-subframe allocation of additional SIB1-NB transmission 
· the coded bits that are mapped to subframe #3 used for additional SIB1-NB transmissions are generated by continuing reading from the virtual circular buffer

· The following alternative is downselected for the scrambling sequence applied to subframes for additional SIB1-NB 
· Keep the same scrambling sequence as the legacy one
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5.2.1.2a
Scheduling for NB-IoT

The MasterInformationBlock-NB (MIB-NB) uses a fixed schedule with a periodicity of 640 ms and repetitions made within 640 ms. The first transmission of the MIB-NB is scheduled in subframe #0 of radio frames for which the SFN mod 64 = 0 and repetitions are scheduled in subframe #0 of all other radio frames. The transmissions are arranged in 8 independently decodable blocks of 80 ms duration.

The SystemInformationBlockType1-NB (SIB1-NB) uses a fixed schedule with a periodicity of 2560 ms. SIB1-NB transmission occurs in subframe #4 of every other frame in 16 continuous frames. The starting frame for the first transmission of the SIB1-NB is derived from the cell PCID and the number of repetitions within the 2560 ms period and repetitions are made, equally spaced, within the 2560 ms period (see TS 36.213 [23]). TBS for SystemInformationBlockType1-NB and the repetitions made within the 2560 ms are indicated by schedulingInfoSIB1 field in the MIB-NB. If additionalTransmissionSIB1 is set to TRUE in the MIB-NB, additional SIB1-NB transmission occurs in subframe #3 of the same radio frames with the same number of repetitions. 
The SI messages are transmitted within periodically occurring time domain windows (referred to as SI-windows) using scheduling information provided in SystemInformationBlockType1-NB. Each SI message is associated with a SI-window and the SI-windows of different SI messages do not overlap. That is, within one SI-window only the corresponding SI is transmitted. The length of the SI-window is common for all SI messages, and is configurable.

Within the SI-window, the corresponding SI message can be transmitted a number of times over 2 or 8 consecutive NB-IoT downlink subframes depending on TBS.The UE acquires the detailed time/frequency domain scheduling information and other information, e.g. used transport format for the SI messages from schedulingInfoList field in SystemInformationBlockType1-NB. The UE is not required to accumulate several SI messages in parallel but may need to accumulate a SI message across multiple SI windows, depending on coverage condition.

SystemInformationBlockType1-NB configures the SI-window length and the transmission periodicity for all SI messages.

	Next change


6.7.1
General NB-IoT message structure

-- ASN1START

NBIOT-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


RRCConnectionReestablishmentReject,


SecurityModeCommand,


SecurityModeComplete,


SecurityModeFailure,


AdditionalSpectrumEmission,


ARFCN-ValueEUTRA-r9,


CellIdentity,


DedicatedInfoNAS,


DRB-Identity,


InitialUE-Identity,


IntraFreqBlackCellList,


IntraFreqNeighCellList,


maxBands,


maxCellBlack,


maxCellInter,


maxFBI2,


maxFreq,


maxMultiBands,


maxPageRec,


maxPLMN-r11,


maxSAI-MBMS-r11,


maxSIB,


maxSIB-1,


MBMS-SAI-r11,


MBMS-SAI-List-r11,


MBMSSessionInfo-r13,


NextHopChainingCount,


PagingUE-Identity,


PLMN-Identity,


P-Max,


PowerRampingParameters,


PreambleTransMax,


PhysCellId,


Q-OffsetRange,


Q-QualMin-r9,


Q-RxLevMin,


ReestabUE-Identity,


RegisteredMME,


ReselectionThreshold,


ResumeIdentity-r13,


RRC-TransactionIdentifier,


RSRP-Range,


ShortMAC-I,


SN-FieldLength,

S-TMSI,


SystemInformationBlockType16-r11,


SystemInfoValueTagSI-r13,


T-Reordering,


TimeAlignmentTimer,


TMGI-r9,


TrackingAreaCode,


DataInactivityTimer-r14

FROM EUTRA-RRC-Definitions;

-- ASN1STOP

	Next change


6.7.2
NB-IoT Message definitions
–
MasterInformationBlock-NB
The MasterInformationBlock-NB includes the system information transmitted on BCH.
Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: E‑UTRAN to UE

MasterInformationBlock-NB
-- ASN1START

MasterInformationBlock-NB ::=
SEQUENCE {


systemFrameNumber-MSB-r13

BIT STRING (SIZE (4)),


hyperSFN-LSB-r13



BIT STRING (SIZE (2)),


schedulingInfoSIB1-r13


INTEGER (0..15),


systemInfoValueTag-r13


INTEGER (0..31),


ab-Enabled-r13




BOOLEAN,


operationModeInfo-r13


CHOICE {



inband-SamePCI-r13



Inband-SamePCI-NB-r13,



inband-DifferentPCI-r13


Inband-DifferentPCI-NB-r13,



guardband-r13




Guardband-NB-r13,



standalone-r13




Standalone-NB-r13


},


additionalTransmissionSIB1-r15
BOOLEAN,


spare






BIT STRING (SIZE (10))
}

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

Guardband-NB-r13 ::=


SEQUENCE {


rasterOffset-r13



ChannelRasterOffset-NB-r13,


spare






BIT STRING (SIZE (3))

}

Inband-SamePCI-NB-r13 ::=

SEQUENCE {


eutra-CRS-SequenceInfo-r13

INTEGER (0..31)

}

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


eutra-NumCRS-Ports-r13


ENUMERATED {same, four},


rasterOffset-r13



ChannelRasterOffset-NB-r13,


spare






BIT STRING (SIZE (2))

}

Standalone-NB-r13 ::=


SEQUENCE {


spare






BIT STRING (SIZE (5))

}

-- ASN1STOP

Editor’s Note: it is FFS how to provide the information on the PRB location and eutra-NumCRS-Ports when SIB1-NB is transmitted on an inband non-anchor in TDD
	MasterInformationBlock-NB field descriptions

	ab-Enabled

Value TRUE indicates that access barring is enabled and that the UE shall acquire SystemInformationBlockType14-NB before initiating RRC connection establishment or resume.

	additionalTransmissionSIB1

Indicates whether additional SIB1-NB transmissions are present or not. Value TRUE indicates that additional SIB1-NB transmissions are present. See TS 36.211 [21] and TS 36.213 [23]. 
E-UTRAN only configures additionalTransmissionSIB1 to TRUE if schedulingInfoSIB1 indicates that the number of NPDSCH repetitions is 16, see TS 36.213 [23, Table 16.4.1.3.-3]. 

	eutra-CRS-SequenceInfo

Information of the carrier containing NPSS/NSSS/NPBCH.

Each value is associated with an E-UTRA PRB index as an offset from the middle of the LTE system sorted out by channel raster offset. See TS 36.211[21] and TS 36.213 [23].

	eutra-NumCRS-Ports

Number of E-UTRA CRS antenna ports, either the same number of ports as NRS or 4 antenna ports. See TS 36.211 [21], TS 36.212 [22], and TS 36.213 [23].

	hyperSFN-LSB

Indicates the 2 least significant bits of hyper SFN. The remaining bits are present in SystemInformationBlockType1-NB.

	operationModeInfo

Deployment scenario (in-band/guard-band/standalone) and related information. See TS 36.211 [21] and TS 36.213 [23].

Inband-SamePCI indicates an in-band deployment and that the NB-IoT and LTE cell share the same physical cell id and have the same number of NRS and CRS ports.

Inband-DifferentPCI indicates an in-band deployment and that the NB-IoT and LTE cell have different physical cell id.

guardband indicates a guard-band deployment.
standalone indicates a standalone deployment.

	rasterOffset

NB-IoT offset from LTE channel raster. Unit in kHz in set { -7.5, -2.5, 2.5, 7.5} See TS 36.211[21] and TS 36.213 [23].

	schedulingInfoSIB1

This field contains an index to a table specified in TS 36.213 [23, Table 16.4.1.3-3 for FDD and table FFS for TDD] that defines SystemInformationBlockType1-NB scheduling information.

	systemFrameNumber-MSB

Defines the 4 most significant bits of the SFN. As indicated in TS 36.211 [21], the 6 least significant bits of the SFN are acquired implicitly by decoding the NPBCH.

	systemInfoValueTag

Common for all SIBs other than MIB-NB, SIB14-NB and SIB16-NB.


	Next change


–
SystemInformationBlockType1-NB
The SystemInformationBlockType1-NB message contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: E‑UTRAN to UE

SystemInformationBlockType1-NB message
-- ASN1START

SystemInformationBlockType1-NB ::=
SEQUENCE {


hyperSFN-MSB-r13




BIT STRING (SIZE (8)),


cellAccessRelatedInfo-r13


SEQUENCE {



plmn-IdentityList-r13



PLMN-IdentityList-NB-r13,



trackingAreaCode-r13



TrackingAreaCode,



cellIdentity-r13




CellIdentity,



cellBarred-r13





ENUMERATED {barred, notBarred},



intraFreqReselection-r13


ENUMERATED {allowed, notAllowed}


},


cellSelectionInfo-r13



SEQUENCE {



q-RxLevMin-r13





Q-RxLevMin,



q-QualMin-r13





Q-QualMin-r9


},


p-Max-r13






P-Max




OPTIONAL,
-- Need OP


freqBandIndicator-r13



FreqBandIndicator-NB-r13,


freqBandInfo-r13




NS-PmaxList-NB-r13



OPTIONAL,
-- Need OR


multiBandInfoList-r13



MultiBandInfoList-NB-r13

OPTIONAL,
-- Need OR


downlinkBitmap-r13




DL-Bitmap-NB-r13



OPTIONAL,
-- Cond SIB1



eutraControlRegionSize-r13


ENUMERATED {n1, n2, n3}


OPTIONAL,
-- Cond inband


nrs-CRS-PowerOffset-r13



ENUMERATED {dB-6,      dB-4dot77, dB-3,














dB-1dot77, dB0,       dB1,














dB1dot23,  dB2,       dB3,














dB4,       dB4dot23,  dB5,














dB6,       dB7,       dB8,














dB9}

OPTIONAL,
-- Cond inband-SamePCI


schedulingInfoList-r13



SchedulingInfoList-NB-r13,


si-WindowLength-r13




ENUMERATED {ms160,  ms320,  ms480,
ms640,














ms960,
ms1280, ms1600, spare1},


si-RadioFrameOffset-r13



INTEGER (1..15)

OPTIONAL,
-- Need OP


systemInfoValueTagList-r13


SystemInfoValueTagList-NB-r13
OPTIONAL,
-- Need OR


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SystemInformationBlockType1-NB-v1350
OPTIONAL

}

SystemInformationBlockType1-NB-v1350 ::=
SEQUENCE {


cellSelectionInfo-v1350



CellSelectionInfo-NB-v1350
OPTIONAL,
-- Cond Qrxlevmin


nonCriticalExtension



SystemInformationBlockType1-NB-v1430
OPTIONAL

}

SystemInformationBlockType1-NB-v1430 ::=
SEQUENCE {


cellSelectionInfo-v1430



CellSelectionInfo-NB-v1430

OPTIONAL,
-- Need OR


nonCriticalExtension



SystemInformationBlockType1-NB-v1450




OPTIONAL

}

SystemInformationBlockType1-NB-v1450 ::= SEQUENCE {


nrs-CRS-PowerOffset-v1450



ENUMERATED {dB-6,  dB-4dot77, dB-3,














dB-1dot77, dB0,       dB1,














dB1dot23,  dB2,       dB3,














dB4,       dB4dot23,  dB5,














dB6,       dB7,       dB8,














dB9}

OPTIONAL,
-- Cond inband-SamePCI-ExceptAnchor


nonCriticalExtension



SEQUENCE {}




OPTIONAL

}

PLMN-IdentityList-NB-r13 ::=

SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo-NB-r13

PLMN-IdentityInfo-NB-r13 ::=

SEQUENCE {


plmn-Identity-r13





PLMN-Identity,


cellReservedForOperatorUse-r13


ENUMERATED {reserved, notReserved},


attachWithoutPDN-Connectivity-r13

ENUMERATED {true}
OPTIONAL
-- Need OP

}

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

SchedulingInfo-NB-r13::=

SEQUENCE {


si-Periodicity-r13



ENUMERATED {rf64, rf128, rf256, rf512,













rf1024, rf2048, rf4096, spare},


si-RepetitionPattern-r13

ENUMERATED {every2ndRF, every4thRF, every8thRF, every16thRF},


sib-MappingInfo-r13



SIB-MappingInfo-NB-r13,


si-TB-r13





ENUMERATED {b56, b120, b208, b256, b328, b440, b552, b680}

}

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











SystemInfoValueTagSI-r13

SIB-MappingInfo-NB-r13 ::=


SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type-NB-r13

SIB-Type-NB-r13 ::=




ENUMERATED {











sibType3-NB-r13, sibType4-NB-r13, sibType5-NB-r13,











sibType14-NB-r13, sibType16-NB-r13, sibType15-NB-r14,











sibType20-NB-r14, sibType22-NB-r14}

CellSelectionInfo-NB-v1350 ::=

SEQUENCE {


delta-RxLevMin-v1350



INTEGER (-8..-1)

}

CellSelectionInfo-NB-v1430 ::=

SEQUENCE {


powerClass14dBm-Offset-r14


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


ce-authorisationOffset-r14


ENUMERATED {dB5, dB10, dB15, dB20, dB25, dB30, dB35}
OPTIONAL
--
Need OP

}

-- ASN1STOP

Editor’s Note: it is FFS if the carrier frequency and, for the inband case indexToMidPRB, eutra-NumCRS-Ports and eutraControlRegionSize, need to be indicated by SIB1-NB when other SIBs are transmitted on a non-anchor carrier in TDD
	SystemInformationBlockType1-NB field descriptions

	attachWithoutPDN-Connectivity

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

	ce-authorisationOffset

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

If the field is absent, the value of 0 dB shall be used for "Qoffsetauthorization".

	cellBarred

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

	cellIdentity

Indicates the cell identity.

	cellReservedForOperatorUse

As defined in TS 36.304 [4].

	cellSelectionInfo

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

	downlinkBitmap

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

	eutraControlRegionSize

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

	freqBandInfo

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

	hyperSFN-MSB

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

	intraFreqReselection

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

	multiBandInfoList

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

	nrs-CRS-PowerOffset

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

	plmn-IdentityList

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

	powerClass14dBm-Offset
Parameter "Poffset" in TS 36.304 [4]. Only applicable for UE supporting powerClassNB-14dBm. Value in dB. Value dB-6 corresponds to -6 dB, dB-3 corresponds to -3 dB and so on. If the fied is absent, the UE applies the (default) value of 0 dB for "Poffset" in TS 36.304 [4].

	p-Max

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

	q-QualMin

Parameter "Qqualmin" in TS 36.304 [4].

	q-RxLevMin, delta-RxLevMin

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

	schedulingInfoList

Indicates additional scheduling information of SI messages.

	si-Periodicity

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

	si-RadioFrameOffset

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

If the field is absent, no offset is applied.

	si-RepetitionPattern

Indicates the starting radio frames within the SI window used for SI message transmission. Value every2ndRF corresponds to every 2 radio frames, value every4thRF corresponds to every 4 radio frames and so on. The first transmission of the SI message is transmitted from the first radio frame of the SI window.

	si-TB

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

	si-WindowLength

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

	sib-MappingInfo

List of the SIBs mapped to this SystemInformation message. There is no mapping information of SIB2-NB; it is always present in the first SystemInformation message listed in the schedulingInfoList list.

	systemInfoValueTagList

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

	systemInfoValueTagSI

SI message specific value tag as specified in Clause 5.2.1.3. Common for all SIBs within the SI message other than SIB14-NB.

	trackingAreaCode

A trackingAreaCode that is common for all the PLMNs listed. 


	Conditional presence
	Explanation

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

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

	inband-SamePCI-ExceptAnchor
	The field is optionally present if IE operationModeInfo in MIB-NB is set to a value other than inband-SamePCI, and at least one non-anchor carrier is inband carrier and uses the same PCI as the E-UTRA carrier. Otherwise the field is not present.

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

	SIB1
	The field is mandatory present if IE additionalTransmissionSIB1 in MIB-NB is set to TRUE. Otherwise the field is optionally present, Need OP.


	Next change


6.7.3.2
NB-IoT Radio resource control information elements
–
PDCP-Config-NB
The IE PDCP-Config-NB is used to set the configurable PDCP parameters for data radio bearers.

PDCP-Config-NB information element
-- ASN1START

PDCP-Config-NB-r13 ::=

SEQUENCE {


discardTimer-r13


ENUMERATED {










ms5120, ms10240, ms20480, ms40960,










ms81920, infinity, spare2, spare1









}
OPTIONAL,


-- Cond Setup


headerCompression-r13

CHOICE {



notUsed





NULL,



rohc





SEQUENCE {




maxCID-r13




INTEGER (1..16383)



DEFAULT 15,




profiles-r13



SEQUENCE {





profile0x0002



BOOLEAN,





profile0x0003



BOOLEAN,





profile0x0004



BOOLEAN,





profile0x0006



BOOLEAN,





profile0x0102



BOOLEAN,





profile0x0103



BOOLEAN,





profile0x0104



BOOLEAN




},




...



}


},


...

}

-- ASN1STOP

Editor’s Note: It is FFS whether discardTimer value range should be extended for TDD.
	PDCP-Config-NB field descriptions

	discardTimer

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

	headerCompression

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

	maxCID

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

	profiles

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


	Conditional presence
	Explanation

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


	Next change


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

RACH-ConfigCommon-NB information element
-- ASN1START

RACH-ConfigCommon-NB-r13 ::=

SEQUENCE {


preambleTransMax-CE-r13



PreambleTransMax,


powerRampingParameters-r13


PowerRampingParameters,


rach-InfoList-r13




RACH-InfoList-NB-r13,


connEstFailOffset-r13



INTEGER (0..15)




OPTIONAL,
-- Need OP


...,


[[
powerRampingParameters-v1450
PowerRampingParameters-NB-v1450
OPTIONAL
-- Need OR


]]

}

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

RACH-Info-NB-r13
::=

SEQUENCE {


ra-ResponseWindowSize-r13


ENUMERATED {












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


mac-ContentionResolutionTimer-r13
ENUMERATED {












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

}

PowerRampingParameters-NB-v1450  ::=

SEQUENCE {


preambleInitialReceivedTargetPower-v1450

ENUMERATED {














dBm-130, dBm-128, dBm-126, dBm-124, dBm-122,














dBm-88, dBm-86, dBm-84,dBm-82, dBm-80}














OPTIONAL,
-- Need OR


powerRampingParametersCE1-r14



SEQUENCE {



powerRampingStepCE1-r14





ENUMERATED {dB0, dB2, dB4, dB6},



preambleInitialReceivedTargetPowerCE1-r14
ENUMERATED {














dBm-130, dBm-128, dBm-126, dBm-124, dBm-122,














dBm-120, dBm-118, dBm-116, dBm-114, dBm-112,














dBm-110, dBm-108, dBm-106, dBm-104, dBm-102,














dBm-100, dBm-98, dBm-96, dBm-94, dBm-92,














dBm-90, dBm-88, dBm-86, dBm-84,
dBm-82, dBm-80}


} OPTIONAL
-- Need OR

}

-- ASN1STOP

Editor’s Note: It is FFS whether max value of ra-ResponseWindowSize should be extended for TDD, e.g. from 10.24sec to 15.36sec or 20.48 sec.
Editor’s Note: It is FFS whether max value of mac-ContentionResolutionTimer should be extended for TDD, e.g. from 10.24sec to 15.36sec or 20.48 sec.
	RACH-ConfigCommon-NB field descriptions

	connEstFailOffset

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

	mac-ContentionResolutionTimer

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

	powerRampingParameters, powerRampingParametersCE1

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

If the UE does not support enhanced random access power control and more than one repetition level is configured in the cell, then the UE transmits NPRACH with max power except for the lowest repetition level. Otherwise, the UE uses NPRACH power ramping.

If the UE supports enhanced random access power control and powerRampingParameters-v1450 is signalled, the UE uses NPRACH power ramping across repetition levels as specified in TS 36.321 [6]. If preambleInitialReceivedTargetPower-v1450 is present, the UE shall use preambleInitialReceivedTargetPower-v1450 instead of preambleInitialReceivedTargetPower (i.e. without suffix). If powerRampingParametersCE1 is present, the UE shall use powerRampingParametersCE1 instead of powerRampingParameters for NPRACH power ramping in the second repetition level.

	preambleTransMax-CE

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

	ra-ResponseWindowSize

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


	Next change


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

RLC-Config-NB information element

-- ASN1START

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


am





SEQUENCE {



ul-AM-RLC-r13



UL-AM-RLC-NB-r13,



dl-AM-RLC-r13



DL-AM-RLC-NB-r13


},


...,


um-Bi-Directional-r15

SEQUENCE {



ul-UM-RLC-r15



UL-UM-RLC-NB-r15,



dl-UM-RLC-r15



DL-UM-RLC-NB-r15


},


um-Uni-Directional-UL-r15
SEQUENCE {



ul-UM-RLC-r15



UL-UM-RLC-NB-r15


},


um-Uni-Directional-DL-r15
SEQUENCE {



dl-UM-RLC-r15



DL-UM-RLC-NB-r15


}
}

RLC-Config-NB-v1430 ::=
SEQUENCE {


t-Reordering-r14


T-Reordering

OPTIONAL

-- Cond twoHARQ

}

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

SEQUENCE {


t-PollRetransmit-r13

T-PollRetransmit-NB-r13,


maxRetxThreshold-r13

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

}

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

SEQUENCE {


enableStatusReportSN-Gap-r13
ENUMERATED {true}
OPTIONAL

}

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










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










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










ms90000, ms120000, ms180000, spare1}

UL-UM-RLC-NB-r15 ::=

SEQUENCE {


sn-FieldLength-r15


SN-FieldLength

}

DL-UM-RLC-NB-r15 ::=

SEQUENCE {


sn-FieldLength-r15


SN-FieldLength

}

-- ASN1STOP

Editor’s Note: FFS if we support uni-directional UL/DL
Editor’s Note: FFS SN-FieldLength, i.e., whether to reuse LTE 5bit/10bit or just 10bit SFN
Editor’s Note: It is FFS if T-PollRetransmit timer is extended for TDD.
	RLC-Config-NB field descriptions

	enableStatusReportSN-Gap

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

	maxRetxThreshold

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

	sn-FieldLength

Indicates the UM RLC SN field size in bits, see TS 36.322 [7]. Value size5 means 5 bits, size10 means 10 bits.

	t-PollRetransmit

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

	t-Reordering

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


	Conditional presence
	Explanation

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


	Next change


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

RLF-TimersAndConstants-NB information element
-- ASN1START

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


release







NULL,


setup







SEQUENCE {



t301-r13






ENUMERATED {













ms2500, ms4000, ms6000, ms10000,













ms15000, ms25000, ms40000, ms60000},



t310-r13






ENUMERATED {













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



n310-r13






ENUMERATED {













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



t311-r13






ENUMERATED {













ms1000, ms3000, ms5000, ms10000, ms15000,













ms20000, ms30000},



n311-r13






ENUMERATED {













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



...,



[[ t311-v1350





ENUMERATED {













ms40000, ms60000, ms90000, ms120000}















OPTIONAL
-- Need OR


]],


[[
t301-v15xy





ENUMERATED {













mstbd1, mstbd2}















OPTIONAL,
-- Need OR




t311-v15xy





ENUMERATED {













mstbd1, mstbd2}















OPTIONAL
-- Need OR


]]

}

}

-- ASN1STOP

Editors’Note: It is FFS how many and which t301 extended values are introduced for TDD.
Editors’Note: It is FFS if t3100 needs to be extended for TDD.
Editors’Note: It is FFS if it shall be possible to configure t311 up to approximately 3 times the current max value, or whether the max value is 200s for TDD. It is FFS how many and which other values are introduced.
	RLF-TimersAndConstants-NB field descriptions

	n3xy

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

	t3xy

Timers are described in section 7.3. Value ms0 corresponds with 0 ms, ms200 corresponds with 200 ms and so on. The UE shall use the extended values t311-v1350, t301-v15xy and t311-v15xy, if present, and ignore the values signaled by t311-r13, t301-r13 and t311-r13 respectively.


	Next change


6.7.3.6
NB-IoT Other information elements
–
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,


dummy






SEQUENCE {}






OPTIONAL

}

UE-Capability-NB-Ext-r14-IEs ::=

SEQUENCE {


ue-Category-NB-r14




ENUMERATED {nb2}



OPTIONAL,


mac-Parameters-r14




MAC-Parameters-NB-r14


OPTIONAL,


phyLayerParameters-v1430


PhyLayerParameters-NB-v1430

OPTIONAL,


rf-Parameters-v1430




RF-Parameters-NB-v1430,


nonCriticalExtension



UE-Capability-NB-v1440-IEs

OPTIONAL

}

UE-Capability-NB-v1440-IEs ::=

SEQUENCE {


phyLayerParameters-v1440


PhyLayerParameters-NB-v1440

OPTIONAL,


nonCriticalExtension



UE-Capability-NB-v15xy-IEs

OPTIONAL

}

UE-Capability-NB-v15xy-IEs ::=

SEQUENCE {


rlc-Parameters-r15




RLC-Parameters-NB-r15,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

AccessStratumRelease-NB-r13 ::=

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

PDCP-Parameters-NB-r13

::= SEQUENCE {


supportedROHC-Profiles-r13


SEQUENCE {



profile0x0002





BOOLEAN,



profile0x0003





BOOLEAN,



profile0x0004





BOOLEAN,



profile0x0006





BOOLEAN,



profile0x0102





BOOLEAN,



profile0x0103





BOOLEAN,



profile0x0104





BOOLEAN


},


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


...

}

RLC-Parameters-NB-r15

::=

SEQUENCE {


rlc-UM-r15






ENUMERATED {supported}



OPTIONAL

}

MAC-Parameters-NB-r14

::=

SEQUENCE {


dataInactMon-r14




ENUMERATED {supported}




OPTIONAL,


rai-Support-r14





ENUMERATED {supported}



OPTIONAL

}

PhyLayerParameters-NB-r13
::=

SEQUENCE {


multiTone-r13





ENUMERATED {supported}


OPTIONAL,


multiCarrier-r13





ENUMERATED {supported}


OPTIONAL


}

PhyLayerParameters-NB-v1430
::=

SEQUENCE {


multiCarrier-NPRACH-r14



ENUMERATED {supported}


OPTIONAL,


twoHARQ-Processes-r14



ENUMERATED {supported}


OPTIONAL

}

PhyLayerParameters-NB-v1440
::=

SEQUENCE {


interferenceRandomisation-r14

ENUMERATED {supported}


OPTIONAL

}

RF-Parameters-NB-r13
::=


SEQUENCE {


supportedBandList-r13



SupportedBandList-NB-r13,


multiNS-Pmax-r13




ENUMERATED {supported}

OPTIONAL

}

RF-Parameters-NB-v1430 ::=


SEQUENCE {


powerClassNB-14dBm-r14



ENUMERATED {supported}

OPTIONAL

}

SupportedBandList-NB-r13 ::=

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

SupportedBand-NB-r13
::=


SEQUENCE {


band-r13






FreqBandIndicator-NB-r13,


powerClassNB-20dBm-r13



ENUMERATED {supported}

OPTIONAL

}

-- ASN1STOP

	UE-Capability-NB field descriptions

	accessStratumRelease

Set to rel14 in this version of the specification.

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

	dummy

This field is not used in the specification. It shall not be sent by the UE.

	interferenceRandomisation

Indicates whether the UE supports interference randomisation in connected mode as defined in TS.36.211 [21].

	maxNumberROHC-ContextSessions

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

	multiCarrier

Defines whether the UE supports multi -carrier operation.

	multicarrier-NPRACH

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

	multipleDRB

Defines whether the UE supports multiple DRBs.

	multiNS-Pmax

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

	multiTone

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

	powerClassNB-14dBm

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

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

	powerClassNB-20dBm

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

	rai-Support

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

	rlc-UM

Defines whether the UE supports RLC UM for DRBs as specified in TS 36.322 [7].

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

	supportedROHC-Profiles

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

	twoHARQ-Processes

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

	ue-Category-NB

UE category as defined in TS 36.306 [5]. Value nb1 corresponds to UE category NB1, value nb2 corresponds to UE category NB2.

A UE shall always include the field ue-Category-NB-r13 in this version of the specification.


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

	Next change


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

UE-TimersAndConstants-NB information element
-- ASN1START

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


t300-r13






ENUMERATED {












ms2500, ms4000, ms6000, ms10000,












ms15000, ms25000, ms40000, ms60000},


t301-r13






ENUMERATED {












ms2500, ms4000, ms6000, ms10000,












ms15000, ms25000, ms40000, ms60000},


t310-r13






ENUMERATED {












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


n310-r13






ENUMERATED {












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


t311-r13






ENUMERATED {












ms1000, ms3000, ms5000, ms10000, ms15000,












ms20000, ms30000},


n311-r13






ENUMERATED {












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


...,


[[ t311-v1350





ENUMERATED {












ms40000, ms60000, ms90000, ms120000}















OPTIONAL
-- Need OR


]],


[[
t300-v15xy





ENUMERATED {












Mstbd1, mstbd2}














OPTIONAL,
-- Need OR



t301-v15xy





ENUMERATED {












mstbd, ms200000}














OPTIONAL,
-- Need OR


t311-v15xy





ENUMERATED {












mstbd, ms200000}














OPTIONAL
-- Need OR

]]
}

-- ASN1STOP

Editors’Note: It is FFS how many and which t300 extended values are introduced for TDD. 
It is FFS if it shall be possible to configure up to approximately 3 times the current max value.
Editors’Note: It is FFS how many and which t301 extended values are introduced for TDD.
Editors’Note: It is FFS if t3100 needs to be extended for TDD.
Editors’Note: It is FFS if it shall be possible to configure t311 up to approximately 3 times the current max value, or whether the max value is 200s for TDD. It is FFS how many and which other values are introduced.
	UE-TimersAndConstants-NB field descriptions

	n3xy

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

	t3xy

Timers are described in section 7.3. Value ms0 corresponds with 0 ms, ms200 corresponds with 200 ms and so on. The UE shall use the extended values t311-v1350, t300-v15xy, t301-v15xy and t311-v15xy, if present, and ignore the values signaled by t311-r13, t300-r13, t301-r13 and t311-r13 respectively.


