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3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Anchor carrier: In NB-IoT, a carrier where the UE assumes that NPSS/NSSS/NPBCH/SIB-NB for FDD or NPSS/NSSS/NPBCH for TDD are transmitted.
Bandwidth Reduced: Refers to operation in downlink and uplink with a limited channel bandwidth of 6 PRBs.

Cellular IoT EPS Optimisation: Provides improved support of small data transfer, as defined in TS 24.301 [35].

Commercial Mobile Alert System: Public Warning System that delivers Warning Notifications provided by Warning Notification Providers to CMAS capable UEs.

Common access barring parameters: The common access barring parameters refer to the access class barring parameters that are broadcast in SystemInformationBlockType2 outside the list of PLMN specific parameters (i.e. in ac-BarringPerPLMN-List).

Control plane CIoT EPS optimisation: Enables support of efficient transport of user data (IP, non-IP or SMS) over control plane via the MME without triggering data radio bearer establishment, as defined in TS 24.301 [35].
Control plane EDT: Early Data Transmission procedure used with the Control plane CIoT EPS optimisation. Control plane EDT procedure can be used by BL UEs, UEs in CE or NB-IoT UEs using the Control plane CIoT EPS optimisation.
CSG member cell: A cell broadcasting the identity of the selected PLMN, registered PLMN or equivalent PLMN and for which the CSG whitelist of the UE includes an entry comprising cell's CSG ID and the respective PLMN identity.

Dual Connectivity: A UE in RRC_CONNECTED is configured with Dual Connectivity when configured with a Master and a Secondary Cell Group.

Early Data Transmission: Allows one uplink data transmission optionally followed by one downlink data transmission during the random access procedure as specified in TS 36.300 [9] without establishing or resuming the RRC connection. The S1 connection is established or resumed upon reception of the uplink data and may be released or suspended after transmission of the downlink data. Early data transmission refers to both CP-EDT and UP-EDT.
E-UTRA-NR Dual Connectivity: A form of dual connectivity, defined in TS 37.340 [81], in which a UE in RRC_CONNECTED is configured with MCG cells using E-UTRA and SCG cells using NR as defined in TS 37.340 [81].
EU-Alert: Public Warning System that delivers Warning Notifications provided by Warning Notification Providers using the same AS mechanisms as defined for CMAS.

Field: The individual contents of an information element are referred as fields.

Floor: Mathematical function used to 'round down' i.e. to the nearest integer having a lower or equal value.

Information element: A structural element containing a single or multiple fields is referred as information element.

Korean Public Alert System (KPAS): Public Warning System that delivers Warning Notifications provided by Warning Notification Providers using the same AS mechanisms as defined for CMAS.

Master Cell Group: For a UE not configured with DC, the MCG comprises all serving cells. For a UE configured with DC, the MCG concerns a subset of the serving cells comprising of the PCell and zero or more secondary cells.
Mixed Operation Mode: In NB-IoT FDD, multi-carrier operation where the anchor carrier is in standalone mode while the non-anchor carrier is in inband or guardand mode, and vice versa. See TS 36.300 [9]. 

MBMS service: MBMS bearer service as defined in TS 23.246 [56] (i.e. provided via an MRB or an SC-MRB).

NB-IoT: NB-IoT allows access to network services via E-UTRA with a channel bandwidth limited to 200 kHz.

NB-IoT UE: A UE that uses NB-IoT.

NCSG: Network controlled small gap as defined in TS 36.133 [16].

Non-anchor carrier: In NB-IoT, a carrier where the UE does not assume that NPSS/NSSS/NPBCH/SIB-NB for FDD or NPSS/NSSS/NPBCH for TDD are transmitted.
Primary Cell: The cell, operating on the primary frequency, in which the UE either performs the initial connection establishment procedure or initiates the connection re-establishment procedure, or the cell indicated as the primary cell in the handover procedure.

Primary Secondary Cell: The SCG cell in which the UE is instructed to perform random access or initial PUSCH transmission if random access procedure is skipped when performing the SCG change procedure.
Primary Timing Advance Group: Timing Advance Group containing the PCell or the PSCell.

PUCCH SCell: An SCell configured with PUCCH.

RLC bearer configuration: The lower layer part of the radio bearer configuration comprising the RLC and logical channel configurations.
Secondary Cell: A cell, operating on a secondary frequency, which may be configured once an RRC connection is established and which may be used to provide additional radio resources. Except for the case of EN-DC, the PSCell is considered to be an SCell.

Secondary Cell Group: For a UE configured with DC, the subset of serving cells not part of the MCG, i.e. comprising of the PSCell and zero or more other secondary cells.
Secondary Timing Advance Group: Timing Advance Group neither containing the PCell nor the PSCell. A secondary timing advance group contains at least one cell with configured uplink.

Serving Cell: For a UE in RRC_CONNECTED not configured with CA/ DC there is only one serving cell comprising of the primary cell. For a UE in RRC_CONNECTED configured with CA/ DC the term 'serving cells' is used to denote the set of one or more cells comprising of the primary cell and all secondary cells.
Sidelink: UE to UE interface for sidelink communication, V2X sidelink communication and sidelink discovery. The sidelink corresponds to the PC5 interface as defined in TS 23.303 [68].

Sidelink communication: AS functionality enabling ProSe Direct Communication as defined in TS 23.303 [68], between two or more nearby UEs, using E-UTRA technology but not traversing any network node. In this version, the terminology "sidelink communication" without "V2X" prefix only concerns PS unless specifically stated otherwise.
Sidelink discovery: AS functionality enabling ProSe Direct Discovery as defined in TS 23.303 [68], using E-UTRA technology but not traversing any network node.

Sidelink operation: Includes sidelink communication, V2X sidelink communication and sidelink discovery.

Split SRB: in MR-DC, an SRB between the MN and the UE, allowing selection of either the direct path or the path via the SN as well as duplication of RRC PDUs across both paths as defined in TS 37.340 [81].

UE in CE: Refers to a UE that is capable of using coverage enhancement, and requires coverage enhancement mode to access a cell or is configured in a coverage enhancement mode.

User plane CIoT EPS optimisation: Enables support for change from EMM-IDLE mode to EMM-CONNECTED mode without the need for using the Service Request procedure, as defined in TS 24.301 [35].

User plane EDT: Early Data Transmission procedure used with the User plane CIoT EPS optimisation. User plane EDT procedure can be used by BL UEs, UEs in CE or NB-IoT UEs using the User plane CIoT EPS optimisation.
Timing Advance Group: A group of serving cells that is configured by RRC and that, for the cells with an UL configured, use the same timing reference cell and the same Timing Advance value. A Timing Advance Group only includes cells of the same cell group i.e. it either includes MCG cells or SCG cells.

V2X Sidelink communication: AS functionality enabling V2X Communication as defined in TS 23.285 [78], between nearby UEs, using E-UTRA technology but not traversing any network node.

	Next change


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 MasterInformationBlock-TDD-NB (MIB-TDD-NB) use a fixed schedule with a periodicity of 640 ms and repetitions made within 640 ms. The first transmission of the MIB-TDD-NB is scheduled in subframe #9 of radio frames for which the SFN mod 64 = 0 and repetitions are scheduled in subframe #9 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.
For FDD, 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 where SIB1-NB transmission occurs with the same number of repetitions.
For TDD, SIB1-NB transmission on the anchor carrier occurs in either subframe #0 or subframe #4 of every other frame in 16 continuous frames and SIB1-NB transmission on a non-anchor carrier occurs in subframe #0 and then in subframe #5 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, the repetitions made within the 2560 ms, and the subframe index (#0 or #4) are indicated by schedulingInfoSIB1 field in the MIB-NB. 

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


–
SystemInformationBlockType22-NB

The IE SystemInformationBlockType22-NB contains radio resource configuration for paging and random access procedure on non-anchor carriers. 

SystemInformationBlockType22-NB information element
-- ASN1START

SystemInformationBlockType22-NB-r14 ::=
SEQUENCE {


dl-ConfigList-r14 




DL-ConfigCommonList-NB-r14
OPTIONAL,
-- Need OR


ul-ConfigList-r14 




UL-ConfigCommonList-NB-r14
OPTIONAL,
-- Need OR


pagingWeightAnchor-r14



PagingWeight-NB-r14


OPTIONAL,
-- Cond pcch-config


nprach-ProbabilityAnchorList-r14
NPRACH-ProbabilityAnchorList-NB-r14
OPTIONAL,
-- Cond nprach-config


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...,


[[
mixedOperationModeConfig-r15
SEQUENCE {




dl-ConfigListMixed-r15


DL-ConfigCommonList-NB-r14
OPTIONAL,
-- Need OR




ul-ConfigListMixed-r15


UL-ConfigCommonList-NB-r14
OPTIONAL,
-- Need OR




pagingDistribution-r15


ENUMERATED {true}


OPTIONAL,




nprach-Distribution-r15


ENUMERATED {true}


OPTIONAL 



}















OPTIONAL,
-- Need OR



ul-ConfigList-r15



UL-ConfigCommonList-NB-r15

OPTIONAL

-- Cond TDD


]]
}

DL-ConfigCommonList-NB-r14 ::=

SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF












DL-ConfigCommon-NB-r14

UL-ConfigCommonList-NB-r14 ::=

SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF












UL-ConfigCommon-NB-r14

UL-ConfigCommonList-NB-r15 ::=

SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF












UL-ConfigCommon-NB-r15

DL-ConfigCommon-NB-r14 ::=


SEQUENCE {


dl-CarrierConfig-r14



DL-CarrierConfigCommon-NB-r14,


pcch-Config-r14 




PCCH-Config-NB-r14


OPTIONAL, -- Need OR


...,


[[
wus-Config-r15




WUS-ConfigPerCarrier-NB-r15

OPTIONAL
-- Cond WUS


]]
}

PCCH-Config-NB-r14 ::=



SEQUENCE {


npdcch-NumRepetitionPaging-r14

ENUMERATED {












r1, r2, r4, r8, r16, r32, r64, r128,












r256, r512, r1024, r2048,












spare4, spare3, spare2, spare1} OPTIONAL, -- Need OP


pagingWeight-r14





PagingWeight-NB-r14
DEFAULT w1,


...

}

PagingWeight-NB-r14
::=


ENUMERATED {w1, w2, w3, w4, w5, w6, w7, w8,













w9, w10, w11, w12, w13, w14, w15, w16}

UL-ConfigCommon-NB-r14 ::=


SEQUENCE {


ul-CarrierFreq-r14




CarrierFreq-NB-r13,


nprach-ParametersList-r14 


NPRACH-ParametersList-NB-r14
OPTIONAL, -- Need OR


...,


[[
nprach-ParametersList-EDT-r15
NPRACH-ParametersList-NB-r14
OPTIONAL -- Cond EDT


]]
}

UL-ConfigCommon-NB-r15 ::=


SEQUENCE {


nprach-ParametersList-TDD-r15 


NPRACH-ParametersList-TDD-NB-r15
OPTIONAL, -- Need OR


...

}

NPRACH-ParametersList-NB-r14 ::=

SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF












NPRACH-Parameters-NB-r14

NPRACH-Parameters-NB-r14 ::=


SEQUENCE {


nprach-Parameters-r14




SEQUENCE {



nprach-Periodicity-r14




ENUMERATED {ms40, ms80, ms160, ms240,
















ms320, ms640, ms1280, ms2560}














OPTIONAL,
-- NEED OP



nprach-StartTime-r14




ENUMERATED {ms8, ms16, ms32, ms64,
















ms128, ms256, ms512, ms1024}














OPTIONAL,
-- NEED OP



nprach-SubcarrierOffset-r14



ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1}














OPTIONAL,
-- NEED OP



nprach-NumSubcarriers-r14



ENUMERATED {n12, n24, n36, n48}














OPTIONAL,
-- NEED OP



nprach-SubcarrierMSG3-RangeStart-r14
ENUMERATED {zero, oneThird, twoThird, one}














OPTIONAL,
-- NEED OP



npdcch-NumRepetitions-RA-r14


ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128,
















r256, r512, r1024, r2048,
















spare4, spare3, spare2, spare1}














OPTIONAL,
-- NEED OP



npdcch-StartSF-CSS-RA-r14



ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64}















OPTIONAL,
-- NEED OP



npdcch-Offset-RA-r14




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}














OPTIONAL,
-- NEED OP



nprach-NumCBRA-StartSubcarriers-r14

ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24,
















n32, n34, n35, n36, n40, n44, n46, n48}














OPTIONAL,
-- NEED OP 



npdcch-CarrierIndex-r14




INTEGER (1..maxNonAnchorCarriers-NB-r14)














OPTIONAL,
-- Need OP



...


}
OPTIONAL
-- Need OR

}

NPRACH-ProbabilityAnchorList-NB-r14 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF













NPRACH-ProbabilityAnchor-NB-r14

NPRACH-ProbabilityAnchor-NB-r14 ::=

SEQUENCE {


nprach-ProbabilityAnchor-r14


ENUMERATED {













zero, oneSixteenth, oneFifteenth, oneFourteenth,













oneThirteenth, oneTwelfth, oneEleventh, oneTenth,













oneNinth, oneEighth, oneSeventh, oneSixth,













oneFifth, oneFourth, oneThird, oneHalf}















OPTIONAL
-- Need OP

}

-- ASN1STOP

	SystemInformationBlockType22-NB field descriptions

	dl-CarrierConfig
For FDD: Provides the configuration of the DL non-anchor carrier.
For TDD: Provides the configuration of the non-anchor carrier.

	dl-ConfigList, dl-ConfigListMixed
For FDD: List of DL non-anchor carriers and associated configuration that can be used for paging and/or random access. EUTRAN configures DL non-anchor carriers operating in mixed operation mode only in dl-ConfigListMixedand only a UE that supports mixed operation mode uses the carriers in dl-ConfigListMixed. A given carrier is either signalled in the dl-ConfigList or in dl-ConfigListMixed.  

For TDD: List of non-anchor carriers and associated configuration that can be used for paging and/or random access.

	mixedOperationModeConfig

For FDD: Provides the configuration of DL and UL non-anchor carriers that can be used for paging and random access by a UE that supports mixed operation mode.
For TDD: This parameter is absent.

	npdcch-CarrierIndex

For FDD: Index of the carrier in the list of DL non anchor carriers. The first entry in the list has index '1', the second entry has index '2' and so on. If the field is absent in the entry in nprach-ParametersList-EDT, the value of npdcch-CarrierIndex in the corresponding entry of nprach-ParametersList applies, if present. If the field is absent in nprach-ParametersList, the DL anchor carrier is used.
For TDD: This parameter is absent.

	npdcch-NumRepetitionPaging

Maximum number of repetitions for NPDCCH common search space (CSS) for paging, see TS 36.213 [23, 16.6].

If the field is absent, the value of npdcch-NumRepetitionPaging configured in SystemInformationBlockType2-NB in IE pcch-Config applies.

	npdcch-NumRepetitions-RA

Maximum number of repetitions for NPDCCH common search space (CSS) for RAR, Msg3 retransmission and Msg4, see TS 36.213 [23, 16.6].

If the field is absent in the entry in nprach-ParametersList-EDT, the value of npdcch-NumRepetitions-RA in the corresponding entry of nprach-ParametersList applies, if present.
If the field is absent in nprach-ParametersList, the value of npdcch-NumRepetitions-RA configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies. 

	npdcch-Offset-RA
Fractional period offset of starting subframe for NPDCCH common search space (CSS Type 2), see TS 36.213 [23, 16.6].

If the field is absent in the entry in nprach-ParametersList-EDT, the value of npdcch-Offset-RA in the corresponding entry of nprach-ParametersList applies, if present.
If the field is absent in nprach-ParametersList, the value of npdcch-Offset-RA configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	npdcch-StartSF-CSS-RA
Starting subframe configuration for NPDCCH common search space (CSS), including RAR, Msg3 retransmission, and Msg4, see TS 36.213 [23, 16.6].

If the field is absent in the entry in nprach-ParametersList-EDT, the value of npdcch-StartSF-CSS-RA in the corresponding entry of nprach-ParametersList applies, if present. 

If the field is absent in nprach-ParametersList, the value of npdcch-StartSF-CSS-RA configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-Distribution

Indicates which carriers a UE supporting mixed operation mode uses for random access.

If the field is present, the UE uses carriers for random access in a list created by concatenating the entries in ul-ConfigList and ul-ConfigListMixed while maintaining the order among them. The total number of signalled non-anchor carriers cannot be more than maxNonAnchorCarriers-NB-r14. The UE considers nprach-ProbabiliyAnchor being set to zero for each NPRACH resource, i.e. the anchor carrier is not used. 

If field is not present, the UE uses only carriers in ul-ConfigListMixed.

	nprach-NumCBRA-StartSubcarriers

The number of start subcarriers from which a UE can randomly select a start subcarrier as specified in TS 36.321 [6]. The start subcarrier indices that the UE is allowed to randomly select from, are given by:

nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1].

If the field is absent in the entry in nprach-ParametersList-EDT, the value of nprach-NumCBRA-StartSubcarriers in the corresponding entry of nprach-ParametersList applies, if present. 

If the field is absent in nprach-ParametersList, the value of nprach-NumCBRA-StartSubcarriers configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-NumSubcarriers

Number of sub-carriers in a NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers.

If the field is absent in the entry in nprach-ParametersList-EDT, the value of nprach-NumSubcarriers in the corresponding entry of nprach-ParametersList applies, if present. 

If the field is absent in nprach-ParametersList, the value of nprach-NumSubcarriers configured in SystemInformationBlockType2-NB for the PRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-ParametersList, nprach-ParametersList-EDT 
Configure NPRACH parameters for each NPRACH resource on one non-anchor UL carrier. Up to three NPRACH resources can be configured on one non-anchor UL carrier. Each NPRACH resource is associated with a different number of NPRACH repetitions.

NPRACH resources in nprach-ParametersList-EDT are used to initiate EDT. Each NPRACH resource is associated with a maximum TBS signalled in the corresponding entry of edt-TBS-InfoList in SystemInformationBlockType2-NB. 
E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.

	nprach-ParametersList-TDD 

For TDD: Configure NPRACH parameters for each NPRACH resource on one non-anchor UL carrier. Up to three NPRACH resources can be configured on one non-anchor UL carrier. Each NPRACH resource is associated with a different number of NPRACH repetitions.

E-UTRAN includes the same number of entries in nprach-ParametersList-TDD, and listed in the same order, as in nprach-ParametersList-TDD in SystemInformationBlockType2-NB..

	nprach-Periodicity

Periodicity of a NPRACH resource, see TS 36.211 [21, 10.1.6]. Unit in millisecond.

If the field is absent in the entry in nprach-ParametersList-EDT, the value of nprach-Periodicity in the corresponding entry of nprach-ParametersList applies, if present. If the field is absent in nprach-ParametersList, the value of nprach-Periodicity configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry in nprach-ParametersList applies.

	nprach-ProbabilityAnchor

Configure the selection probability for the anchor carrier NPRACH resource, see TS 36.321 [6]. Value zero corresponds to a probability of 0, oneSixteenth corresponds to the probability of 1/16, oneFifteenth corresponds to the probability of 1/15, and so on.

If the field is absent, the selection probability of the anchor carrier NPRACH resource is 1.
All non-anchor carriers NPRACH resources have equal probability between them.

	nprach-ProbabilityAnchorList

Configures the selection probability for each NPRACH resource on the anchor carrier. 
E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.

	nprach-StartTime

Start time of the NPRACH resource in one period, see TS 36.211 [21, 10.1.6]. Unit in millisecond.

If the field is absent in the entry in nprach-ParametersList-EDT, the value of nprach-StartTime in the corresponding entry of nprach-ParametersList applies, if present.
If the field is absent in nprach-ParametersList, the value of nprach-StartTime configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-SubcarrierOffset

Frequency location of the NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers, offset from sub-carrier 0.

If the field is absent in the entry in nprach-ParametersList-EDT, the value of nprach-SubcarrierOffset in the corresponding entry of nprach-ParametersList applies, if present. 
If the field is absent in nprach-ParametersList, the value of nprach-SubcarrierOffset configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	nprach-SubcarrierMSG3-RangeStart

Fraction for calculating the starting subcarrier index of the range reserved for indication of UE support for multi-tone Msg3 transmission, within the NPRACH resource, see TS 36.211 [21, 10.1.6]. Multi-tone Msg3 transmission is not supported for {32, 64, 128} repetitions of NPRACH. For at least one of the NPRACH resources with the number of NPRACH repetitions other than {32, 64, 128}, the value of nprach-SubcarrierMSG3-RangeStart should not be 0.

If nprach-SubcarrierMSG3-RangeStart is equal to zero, no start subcarrier index for the single-tone Msg3 NPRACH is allocated and the start subcarrier indexes for the multi-tone Msg3 NPRACH partition are given by nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1].

If nprach-SubcarrierMSG3-RangeStart is equal to oneThird or twoThird the start subcarrier indexes for the two partitions are given by:

nprach-SubcarrierOffset + [0, FLOOR (nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart) -1]

for the single-tone Msg3 NPRACH partition;

nprach-SubcarrierOffset + [FLOOR (nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart), nprach-NumCBRA-StartSubcarriers - 1]

for the multi-tone Msg3 NPRACH partition;

If nprach-SubcarrierMSG3-RangeStart is equal to one, the start subcarrier indexs for the single-tone Msg3 NPRACH are given by nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1] and no start subcarrier index for the multi-tone Msg3 NPRACH partition is allocated.

If the field is absent in the entry in nprach-ParametersList-EDT, the value of nprach-SubcarrierMSG3-RangeStart in the corresponding entry of nprach-ParametersList applies, if present. 

If the field is absent in nprach-ParametersList, the value of nprach-SubcarrierMSG3-RangeStart configured in SystemInformationBlockType2-NB for the NPRACH resource in the corresponding entry of nprach-ParametersList applies.

	pagingDistribution

Indicates which carriers a UE supporting mixed operation mode monitors for paging.

If the field is present, the UE monitors carriers in a list created by concatenating the entries in dl-ConfigList and dl-ConfigListMixed while maintaining the order among them. The total number of signalled non-anchor carriers cannot be more than maxNonAnchorCarriers-NB-r14. The UE considers pagingWeigthAnchor being set to w0, i.e. the anchor carrier is not used. 
If the field is not present, the UE monitors only carriers in dl-ConfigListMixed only.

	pagingWeight

Weight of the non-anchor paging carrier for uneven paging load distribution across the carriers. Value w1 corresponds to a relative weight of 1, w2 corresponds to a relative weight of 2, and so on.

The paging load for a carrier 'i' is equal to w(i)/W where i is equal to 0 for the anchor carrier and equal to the index of the carrier in the dl-ConfigList for a non-anchor carrier, W is the sum of the weights of all paging carriers.

To avoid correlation between paging carrier and paging occasion, the weights should be assigned such that:  nB * W <= 16384.

	pagingWeightAnchor

Weight of the anchor carrier for uneven paging load distribution across the carriers. Value w1 corresponds to a relative weight of 1, w2 corresponds to a relative weight of 2, and so on.

If the field is absent, the (default) value of w0 is applied, i.e. the anchor carrier is not used for paging.

	pcch-Config

Configure the PCCH parameters for the non-anchor DL carrier.

	ul-CarrierFreq

For FDD: UL carrier frequency of the non-anchor carrier as defined in TS 36.101 [42, 5.7.3F].
For TDD: This field is absent and the uplink carrier frequency is same as the downlink frequency.

	ul-ConfigList, ul-ConfigListMixed
For FDD: List of UL non-anchor carriers and associated configuration that can be used for random access. E-UTRAN configures UL non-anchor carriers operating in mixed operation mode only in ul-ConfigListMixed and only a UE that supports mixed operation mode uses the carriers in ul-ConfigListMixed. A given carrier is either signalled in the ul-ConfigList or in ul-ConfigListMixed. 

For TDD: E-UTRAN configures ul-ConfigList-r15 and includes the same number of entries as in dl-ConfigList. The UL carrier frequency of the non-anchor carrier is same as the DL carrier frequency.

	wus-ConfigPerCarrier
Carrier specific WUS Configuration. 


	Conditional presence
	Explanation

	EDT
	The field is optionally present, need OR, if edt-Parameters in SystemInformationBlockType2-NB is present; otherwise the field is not present and the UE shall delete any existing value for this field.

	pcch-Config
	This field is optionally present, Need OP, if the field dl-ConfigList is present and at least one of the carriers in dl-ConfigList is configured for paging. Otherwise the field is not present and only the anchor carrier is used for paging.

	nprach-config
	This field is mandatory present, if the field ul-ConfigList is present and at least one of the carriers in ul-ConfigList is configured for random access. Otherwise the field is not present and only the anchor carrier is used for random access.

	TDD
	This field is optionally present, Need OR, for TDD.  Otherwise the field is not present.

	WUS
	This field is mandatory present, if the field wus-Config is present in SystemInformationBlockType2-NB. Otherwise the field is not present, Need OR.



	Next change


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

PhysicalConfigDedicated-NB information element
-- ASN1START

PhysicalConfigDedicated-NB-r13 ::=
SEQUENCE {


carrierConfigDedicated-r13


CarrierConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


npdcch-ConfigDedicated-r13


NPDCCH-ConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


npusch-ConfigDedicated-r13


NPUSCH-ConfigDedicated-NB-r13

OPTIONAL,
-- Need ON


uplinkPowerControlDedicated-r13

UplinkPowerControlDedicated-NB-r13
OPTIONAL,
-- Need ON


...,


[[
twoHARQ-ProcessesConfig-r14

ENUMERATED {true}
OPTIONAL
-- Need OR


]],


[[
interferenceRandomisationConfig-r14
ENUMERATED {true}
OPTIONAL
-- Need OR


]]

}

-- ASN1STOP

	PhysicalConfigDedicated-NB field descriptions

	carrierConfigDedicated

Anchor/ non-anchor carrier used for all unicast transmissions.

	interferenceRandomisationConfig

For FDD: Interference randomisation enabled in connected mode, except for random access procedure in connected mode, see TS 36.211 [21]. For random access in connected mode interference randomisation on non-anchor is used and is not used on anchor carrier, see TS 36.211 [21].
For TDD: the parameter is not present.

	npdcch-ConfigDedicated

NPDCCH configuration.

	npusch-ConfigDedicated

UL unicast configuration.

	twoHARQ-ProcessesConfig

Activation of two HARQ processes, see TS 36.212 [22] and TS 36.213 [23].

	uplink-PowerControlDedicated

UL power control parameter.


