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<Start of modified section>
4
UE radio access capability parameters

The following subclauses define the UE radio access capability parameters and minimum capabilities for MBMS capable UE. Only parameters for which there is the possibility for UEs to signal different values are considered as UE radio access capability parameters. Therefore, mandatory features without capability parameters that are the same for all UEs are not listed here. Also capabilities which are optional or conditionally mandatory for UEs to implement but do not have UE radio access capability parameter are listed in this specification.

E-UTRAN needs to respect the signalled UE radio access capability parameters when configuring the UE and when scheduling the UE.

All parameters shown in italics are signalled and correspond to a field defined in TS 36.331 [5].

For optional features, the UE radio access capability parameter indicates whether the feature has been implemented and successfully tested. For mandatory features with the UE radio access capability parameter, the parameter indicates whether the feature has been successfully tested.
The mandatory features required to be supported by a UE are the same for all UE categories unless explicitly specified elsewhere in the specifications.
The following UE radio access capability parameters specified in Chapter 4 are applicable in NB-IoT:

-
ue-Category-NB in NB-IoT (section 4.1C)

-
supportedROHC-Profiles-r13 (section 4.3.1.1A)

-
maxNumberROHC-ContextSessions-r13 (section 4.3.1.2A)

-
multiTone-r13 (section 4.3.4.55)

-
multiCarrier-r13 (section 4.3.4.56)
-
twoHARQ-Processes-r14 (4.3.4.60)
-
supportedBandList-r13 (section 4.3.5.1A)

-
multiNS-Pmax-r13 (section 4.3.5.16A)
-
powerClassNB-20dBm-r13 (section 4.3.5.1A.1)

-
powerClassNB-14dBm-r14 (section 4.3.5.1B.1)
-
accessStratumRelease-r13 (section 4.3.8.1A)
-
multipleDRB-r13 (section 4.3.8.5)

-
logicalChannelSR-ProhibitTimer (section 4.3.19.2)

-
multiCarrier-NPRACH-r14 (4.3.30.1)

-
multiCarrier-Paging-r14 (4.3.30.2)

The UE radio access capabilities specified in Chapter 4 are not applicable in NB-IoT, unless they are listed above. The optional features without UE radio access capability parameters specified in Chapter 6 are not applicable in NB-IoT, except for System Information Block Type 16, SC-PTM in Idle mode and RRC re-establishment for control plane CIoT EPS Optimisation. The conditionally mandatory features specified in Chapter 7 are not applicable in NB-IoT.
<TEXT OMITTED>
<End of modified section>
<Start of modified section>
4.1C
ue-Category-NB
The field ue-Category-NB defines a combined uplink and downlink capability in NB-IoT. The parameters set by the UE Category are defined in subclause 4.2. Tables 4.1C-1 and 4.1C-2 define the downlink and, respectively, uplink physical layer parameter values for each UE Category. A UE indicating Category NB2 shall also indicate Category NB1.
Table 4.1C-1: Downlink physical layer parameter values set by the field ue-Category-NB
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits

	Category NB1
	680
	680
	2112

	Category NB2 
	2536
	2536
	3200 or 6400 (NOTE 1)

	NOTE 1:
The total number of soft channel bits is 6400 if the UE supports 2 HARQ processes (twoHARQ-Processes-r14), otherwise 3200.


Table 4.1C-2: Uplink physical layer parameter values set by the field ue-Category-NB
	UE Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI

	Category NB1
	1000
	1000

	Category NB2
	2536
	2536


Table 4.1C-3: Total layer 2 buffer sizes set by the field ue-Category-NB
	UE Category
	Total layer 2 buffer size [bytes]

	Category NB1
	4000

	Category NB2
	5000 or 10000

	NOTE 1:
The total layer 2 buffer size is 10000 if the UE supports 2 HARQ processes (twoHARQ-Processes-r14), otherwise 5000.


Table 4.1C-5: Half-duplex FDD operation type set by the field ue-Category-NB for a half-duplex FDD capable UE

	UE Category
	Half-duplex FDD operation type

	Category NB1
	Type B

	Category NB2
	Type B


<TEXT OMITTED>
<End of modified section>
<Start of modified section>
4.3.4
Physical layer parameters

<TEXT OMITTED>
4.3.4.59
cch-InterfMitigation-MaxNumCCs-r13
This field indicates that the UE supports downlink control channel interference mitigation on at least one arbitrary downlink CC for up to cch-InterfMitigation-MaxNumCCs downlink CC CA configuration.
4.3.4.60
twoHARQ-Processes-r14
This field defines whether the UE supports 2 HARQ processes in DL and UL. This field is only applicable for UEs that support category NB2. 
<End of modified section>
<Start of modified section>
4.3.5
RF parameters

4.3.5.1
supportedBandListEUTRA
This field defines which E-UTRA radio frequency bands [6] are supported by the UE. For each band, support for either only half duplex operation, or full duplex operation is indicated. For TDD, the half duplex indication is not applicable.
4.3.5.1.1
ue-PowerClass-N-r13, ue-PowerClass-5-r13
These fields define for each supported E-UTRA band whether the UE supports power UE Power Class 1, 2, 4 or 5 for the band, as specified in TS 36.101 [6] and TS 36.307 [27]. Absence of these fields means that the UE supports the default UE Power Class for the band, as specified in TS 36.101 [6].
4.3.5.1.2
intraFreq-CE-NeedForGaps-r13
This field defines for each supported E-UTRA band whether measurement gaps are required to perform intra-frequency measurements on the E-UTRA band for UE in CE Mode A or CE Mode B.
4.3.5.1A
supportedBandList-r13
This field defines which NB-IoT radio frequency bands [6] are supported by the UE. This field is only applicable for UEs of any ue-Category-NB.

4.3.5.1A.1
powerClassNB-20dBm-r13
This field defines whether the UE supports power class 20dBm in NB-IoT for the band, as specified in TS 36.101 [6]. 
4.3.5.1B.1
powerClassNB-14dBm-r14
This field defines whether the UE supports power class 14 dBm in NB-IoT for all the bands that are supported by the UE, as specified in TS 36.101 [6]. The UE shall not include the field if it includes powerClassNB-20dBm-r13.
4.3.5.2
supportedBandCombination
This field defines the carrier aggregation, MIMO and MBMS reception capabilities (via MBSFN or SC-PTM) supported by the UE for configurations with inter-band, intra-band non-contiguous, intra-band contiguous carrier aggregation and without carrier aggregation. For each band in a band combination the UE provides the supported CA bandwidth classes and the corresponding MIMO capabilities for downlink. The UE also has to provide the supported uplink CA bandwidth class and the corresponding MIMO capability for at least one band in the band combination. Applicability of provisioning uplink CA bandwidth class for each band in the band combinations is defined in TS 36.101 [6]. A MIMO capability applies to all carriers of a bandwidth class of a band in a band combination. For bandwidth classes that include multiple component carriers (i.e. bandwidth classes B, C, D and so on), the UE may also indicate a separate MIMO capability that applies to each individual carrier of a bandwidth class of a band in a band combination.
In all non-CA band combinations the UE shall indicate a bandwidth class supporting the maximum channel bandwidth defined for the band. 

In all non-CA band combinations the UE shall indicate at least the number of layers for spatial multiplexing according to the UE’s Rel-8/9 category (Cat. 1-5). If the UE provides a Rel-10 category (Cat. 6-8) it shall indicate at least the number of layers according to that category for at least one band combination. In all other band combinations a UE indicating a category 2 and higher shall indicate support for at least 2 layers for downlink spatial multiplexing for all bands. The indicated number of layers for spatial multiplexing may exceed the number of layers required according to the category indicated by the UE. The carrier aggregation and MIMO capabilities indicated for at least one band combination together with modulation scheme shall meet the processing requirements defined by the physical layer parameter values in the UE category (i.e., maximum number of DL-SCH/UL-SCH transport block bits received/transmitted within a TTI, maximum number of bits of a DL-SCH/UL-SCH transport block received/transmitted within a TTI, and total number of soft channel bits for downlink).

NOTE:
If the UE reports a subset of supported band combinations based on requestedFrequencyBands and/or skipFallbackCombinations and/or maximumCCsRetrieval, reported band combination(s) may or may not meet the processing requirements defined by the physical layer parameter values in the UE category.

The UE that supports MBMS reception via MBSFN shall support MBMS reception via MBSFN on the PCell of MCG, and it may indicate support for MBMS reception via MBSFN on configured SCells (mbms-SCell) and for any cell that may be additionally configured as an SCell (mbms-NonServingCell) according to this field. The UE that supports MBMS reception via SC-PTM shall support MBMS reception via SC-PTM on the PCell of MCG, and it may indicate support for MBMS reception via SC-PTM on configured SCells (scptm-SCell) and for any cell that may be additionally configured as an SCell (scptm-NonServingCell) according to this field. The UE shall apply the system information acquisition and change monitoring procedure relevant for MBMS operation for these cells.
The UE indicating more than one frequency in the MBMSInterestIndication message as specified in TS 36.331 [5] shall support simultaneous reception of MBMS (via MBSFN or SC-PTM) on the indicated frequencies when the frequencies of the configured serving cells and the indicated frequencies belong to at least one band combination.

NOTE:
For the purposes of determining whether the carrier aggregation and MIMO capabilities indicated for a band combination meets the processing requirements defined by the physical layer parameter values in the UE category as described above, the carrier aggregation and MIMO capabilities indicated for a band combination is considered to meet the processing requirements if the UE supports the maximum processing requirements defined by the UE category assuming 20MHz channel bandwidth is supported on all bands.
While PCell is not changed, the UE shall support release of any SCell(s) or any uplink configuration of SCell(s) without requiring reconfiguration of parameters related to UE radio access capabilities for the remaining serving cell(s) in the fallback band combination, except for release of an SCell from a contiguous CA band configuration that results in a non-contiguous CA band configuration.
<TEXT OMITTED>
<End of modified section>
<Start of modified section>
4.3.8.5
multipleDRB-r13
This field defines whether the UE supports multiple DRBs. This field is only applicable if the UE supports User plane CIoT EPS Optimisation [5] and any ue-Category-NB. If a UE of this release supports multiple DRBs, the UE shall support two simultaneous DRBs.
<TEXT OMITTED>
<End of modified section>
<Start of modified section>
4.3.29
CE parameters

<TEXT OMITTED>
4.3.30
NB-IoT enhancements

4.3.30.1
multiCarrier-NPRACH-r14
This field defines whether the UE supports NPRACH on non-anchor carrier, as specified in TS 36.321 [4] and TS 36.331 [5]. A UE that supports multiCarrier-NPRACH-r14 shall also support multiCarrier-r13. This field is only applicable for UEs of any ue-Category-NB. It is mandatory for UEs of this release of the specification.
4.3.30.2
multiCarrier-Paging-r14
This field defines whether the UE supports paging on non-anchor carriers, as specified in TS 36.331 [5] and TS 36.304 [14]. A UE that supports multiCarrier-Paging-r14 shall also support multiCarrier-r13. This field is only applicable for UEs of any ue-Category-NB. It is mandatory for UEs of this release of the specification.
<End of modified section>
<Start of modified section>
6
Optional features without UE radio access capability parameters

<TEXT OMITTED>
6.16
SC-PTM features
6.16.1
SC-PTM in Idle mode
It is optional for UE to support the SC-PTM reception in RRC_IDLE as specified in TS 36.331 [5]. This feature is only applicable if the UE supports any ue-Category-NB or UE category M1 or UE category M2 or if the UE supports coverage enhancements (ce-ModeB-r13 and/or ce-ModeA-r13).
6.17
Connection control
6.17.1
RRC re-establishment for control plane CIoT EPS Optimisation
It is optional for UE to support RRC re-establishment for control plane CIoT EPS Optimisation as specified in TS 36.331 [5]. This field is only applicable for UEs of any ue-Category-NB.
<End of modified section>
<Start of modified section>
7.8
Positioning features

7.8.1
OTDOA Inter-frequency RSTD measurement indication

It is mandatory to support delivery of InterFreqRSTDMeasurementIndication as specified in TS 36.331 [5, 5.5.7] for UEs indicating support for inter-frequency RSTD measurements for OTDOA as specified in TS 36.355 [13] and requiring measurement gaps for performing these measurements, except for UEs of any ue-Category-NB.

<End of modified section>
