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Beginning of changes

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

1xRTT
CDMA2000 1x Radio Transmission Technology

ACK
Acknowledgement

ACDC
Application specific Congestion control for Data Communication

ANDSF
Access Network Discovery and Selection Function

BCCH
Broadcast Control Channel

CG
Cell Group

CRS
Cell-specific Rerefence Signal

CSG
Closed Subscriber Group

CSI
Channel State Information

DC
Dual Connectivity

DCI
Downlink Control Information

DL-SCH
Downlink Shared Channel

E-UTRA
Evolved Universal Terrestrial Radio Access

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

FDD
Frequency Division Duplex

GERAN
GSM/EDGE Radio Access Network
HARQ
Hybrid Automatic Repeat Request

HRPD
High Rate Packet Data

IRC
Interference Rejection Combining

MAC
Medium Access Control

MMSE
Minimum Mean Squared Error

MRO
Mobility Robustness Optimisation

MUST
MultiUser Superposition Transmission

NAICS
Network Assisted Interference Cancellation/Suppression

NB-IoT
Narrow Band Internet of Things
OS
OFDM Symbol
PCell
Primary Cell

PDCCH
Physical Downlink Control Channel

PDCP
Packet Data Convergence Protocol

PDSCH
Physical Downlink Shared Channel

PHR
Power Headroom Reporting

ProSe
Proximity-based Services

PUCCH
Physical Uplink Control Channel

PUSCH
Physical Uplink Shared Channel

RACH
Random Access CHannel

RAI
Release Assistance Indication

RAT
Radio Access Technology

RLC
Radio Link Control

ROHC
RObust Header Compression

RRC
Radio Resource Control
SC-PTM
Single Cell Point to Multipoint
SCC
Secondary Component Carrier

SCell
Secondary Cell

SI
System Information

SL
Sidelink

SL-DCH
Sidelink Discovery CHannel

SL-SCH
Sidelink Shared CHannel

SON
Self Organizing Networks
SPT
Short Processing Time
SR
Scheduling Request

SSAC
Service Specific Access Control
SSTD
SFN and Subframe Timing Difference
STTI
Short TTI
TDD
Time Division Duplex

TTI
Transmission Time Interval

UCI
Uplink Control Information

UE
User Equipment

UL-SCH
Uplink Shared Channel

UMTS
Universal Mobile Telecommunications System

UTRA
UMTS Terrestrial Radio Access

V2X
Vehicle-to-Everything

WLAN
Wireless Local Area Network

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.
Unless otherwise stated, the requirements on the maximum number of transport block bits are applicable for a TTI length of 1 ms. For other TTI lengths, the requirements shall be scaled according to section 7.1.7 in [22] in order to get the corresponding requirement.
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 (section 4.3.4.62)

-
interferenceRandomisation-r14 (section 4.3.4.80)

-
multiCarrier-NPRACH-r14 (section 4.3.4.75)

-
multiCarrierPaging-r14 (section 4.3.4.76)

-
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 4.3.5.1A.2)

-
accessStratumRelease-r13 (section 4.3.8.1A)

-
multipleDRB-r13 (section 4.3.8.5)

-
logicalChannelSR-ProhibitTimer (section 4.3.19.2)

-
rai-Support-r14 (section 4.3.19.10)

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 connection re-establishment for Control Plane CIoT EPS Optimisation. The conditionally mandatory features specified in Chapter 7 are not applicable in NB-IoT.
Next change
4.3.4.82
crs-LessDwPTS-r14
This field defines whether the UE supports TDD special subframe configuration 10 without CRS transmission on the 5th symbol of DwPTS (i.e. ssp10-CRS-LessDwPTS) as specified in TS 36.211 [17] and TS 36.331 [5].

4.3.4.83
dl-1024QAM-Slot-r15
This field indicates whether the UE supports 1024QAM in DL on the band for slot TTI operation.
4.3.4.84
dl-1024QAM-SubslotTA-1-r15
This field indicates whether the UE supports 1024QAM in DL on the band for subslot TTI operation with TA set 1.
4.3.4.85
dl-1024QAM-SubslotTA-2-r15
This field indicates whether the UE supports 1024QAM in DL on the band for subslot TTI operation with TA set 2.
4.3.4.86
dmrs-PositionPattern -r15
This field indicates whether the UE supports uplink DMRS position pattern ‘D D D’ in subslot #5 with application of the 1/6 as the TBS scaling factor.
4.3.4.87
dmrs-RepetitionSubslotPDSCH -r15
This field indicates whether the UE supports back-to-back 3/4-layer DMRS reception in two consecutive subslots across subframe boundary for subslot-PDSCH.
4.3.4.88
dmrs-SharingSubslotPDSCH-r15
This field indicates whether the UE supports DMRS sharing in two consecutive subslots across subframe boundary for subslot-PDSCH.
4.3.4.89
epdcch-SPT-differentCells -r15
This field indicates whether the UE supports EPDCCH and short processing time on different serving cells.
4.3.4.90
epdcch-STTI-differentCells -r15
This field Indicates whether the UE supports EPDCCH and sTTI on different serving cells.
4.3.4.91
maxLayersSlotOrSubslotPUSCH-r15
This field indicates the maxiumum number of layers for slot-PUSCH or subslot-PUSCH transmission. If the UE reports maximum number of layers for UL in sTTI for a band combination using the IE CA-MIMO-ParametersUL-r15, the reported maximum number of layers shall not exceed the value indicated by this field.
4.3.4.92
maxNumberUpdatedCSI-Proc-SPT-r15
This field defines, if short processing time is supported, the maximum number of CSI processes to be updated per UE which aperiodic CSI is requested for CA with more than 5CCs as specified in TS 36.213 [22] which is supported by the UE.
4.3.4.93
maxNumberUpdatedCSI-Proc-STTI-r15
This field defines, if short TTI specific A-CSI reporting is supported, the maximum number of CSI processes to be updated per UE which aperiodic CSI is requested for CA with more than 2CCs as specified in TS 36.213 [22] which is supported by the UE.
4.3.4.94
numberOfBlindDecodesUSS-r15
This field defines the maximum number of blind decodes in UE specific search space in one subframe for CCs configured with sTTI operation, supported by the UE. The number of blind decodes supported by the UE is the field value X*68.
4.3.4.95
pdsch-SlotSubslotPDSCH-decoding-r15
This field defines whether the UE supports decoding of PDSCH and slot-PDSCH/subslot-PDSCH assigned with C-RNTI/SPS C-RNTI in the same subframe for a given carrier.
4.3.4.96
simultaneousTx-differentTx-duration-r15
This field defines whether the UE supports simultaneous transmission of different transmission durations over different carriers. The different transmission duration can be of subframe, slot or subslot duration. A common capability is used regardless of combination of different UL transmission duration over different carriers. The capability is reported per band/band combination.
4.3.4.97
slotPDSCH-TxDiv-TM8-r15
This field indicates whether the UE supports TX diversity transmission using ports 7 and 8 for TM8 for slot PDSCH.
4.3.4.98
slotPDSCH-TxDiv-TM9and10-r15
This field indicates whether the UE supports TX diversity transmission using ports 7 and 8 for TM9/10 for slot PDSCH.
4.3.4.99
spdcch-differentRS-types-r15
This field indicates Indicates whether the UE supports monitoring of sPDCCH on RB sets with different RS types within a TTI.
4.3.4.100
spt-Parameters-r15
This field indicates the maximum number of supported CCs and the corresponding supported frame structure for short processing time. The UE capability is reported per band combination. The reported number of carriers maxNumberCCs-SPT-r15 applies to all the FS-type(s) frameStructureType-SPT-r15 supported in a given band combination.
4.3.4.101
sps-CyclicShift-r15
This field indicates whether the UE supports different cyclic shift for DMRS for UL SPS using 1ms TTI.
4.3.4.102
subslotPDSCH-TxDiv-TM9and10-r15
This field indicates whether the UE supports TX diversity transmission using ports 7 and 8 for TM9/10 for subslot PDSCH.
4.3.4.103
sTTI-SupportedCombinations-r15 
This field indicates the different combinations of sTTI lengths (slot or subslot) that the UE supports in a single PUCCH group or in two PUCCH groups. A TTI length combination is reported for DL first followed by UL. In case of two PUCCH groups the support for the primary PUCCH group is indicated first. The capability is reported per band per band combination. This field is also used to report the sTTI capabilities for non-CA bands.
4.3.4.104
sTTI- SPT-BandCombinationParameters-r15
This field indicates the capabilities of sTTI and/or sPT for the bands and bands combinations reported using supportedBandCombinations. The UE reports these capabilities in the same order in which the band combinations are reported. The UE is allowed to report the same band combination more than once, if the corresponding sTTI/sPT capabilities are different.
4.3.4.105
sTTI-SPT-BandParameters-r15
This field indicates the different sTTI/sPT capabilities for each band of the reported band combinations. If any of the IEs: sTTI-CA-MIMO-ParametersDL-r15, sTTI-CA-MIMO-ParametersUL-r15, sTTI-SupportedCSI-Proc-r15 are not provided by the UE, the corresponding parameters of these IEs reported from the band of the band combination for which the sTTI parameters are applied, are assumed to be supported for sTTI/sPT features as well. If any of the IEs sTTI-MIMO-CA-ParametersPerBoBC-r15, sTTI-MIMO-CA-ParametersPerBoBC-v15xy are not provided by the UE, the corresponding parameters from mimo-UE-ParametersSTTI-r15, mimo-UE-ParametersSTTI-v15xy are applied, and if any of the IEs mimo-UE-ParametersSTTI-r15, mimo-UE-ParametersSTTI-v15xy are not provided by the UE, then the corresponding parameters of these IEs reported from the band of the band combination for which the sTTI parameters are applied, are assumed to be supported for sTTI/sPT features.
4.3.4.106
sTTI-SupportedCSI-Proc-r15 
This field indicates, for short TTI. the maximum number of CSI processes supported on a component carrier within a band. Value n1 corresponds to 1 CSI process, value n3 corresponds to 3 CSI processes, and value n4 corresponds to 4 CSI processes. If this field is included, the UE shall include the same number of entries listed in the same order as in bandParameterList-r11, bandParameterList-r13 if they are reported. If the UE supports at least 1 CSI process on any component carrier, then the UE shall include this field in all bands in all band combinations.
4.3.4.107
txDiv-SPUCCH-r15
This field defines whether the UE supports Tx diversity on SPUCCH format 1, 1a, 1b and 3.
4.3.4.108
ul-256QAM-Slot-r15
This field defines whether the UE supports 256QAM in UL for slot TTI operation on the band.
4.3.4.109
ul-256QAM-Subslot-r15
This field defines whether the UE supports 256QAM in UL for subslot TTI operation on the band.
Next change
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 may indicate support for MBMS reception from FeMBMS/Unicast mixed cells (fembmsMixedCell) or MBMS-dedicated cells (fembmsDedicatedCell). 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.
While reporting the sTTI/sPT capabilities, the UE is allowed to report the same band combination more than once with this IE, if the UE supports different combinations of the corresponding sTTI/sPT capabilities.
4.3.5.2.1
supportedBandCombinationReduced-r13
This field is used to indicate the carrier aggregation, MIMO and MBMS reception capabilities supported by the UE as defined in 4.3.5.2 if requested by E-UTRAN as specified in TS 36.331 [5]. All descriptions in 4.3.5.2 are applied for this field unless explicitly stated otherwise. It is mandatory for UEs supporting carrier aggregation beyond 5 component carriers.

If a CA band combination beyond 5 component carriers is included in this field, the UE supports Activation/Deactivation MAC Control Element of four octets as specified in TS 36.321 [4]. If a CA band combination beyond 5 component carriers with uplink is included in this field, the UE supports Extended PHR MAC Control Element supporting 32 serving cells with configured uplink as specified in TS 36.321 [4].

If the fallback band combinations for a given band combination are omitted in this field (see TS 36.331 [5]), the UE shall for all the omitted fallback band combinations support the same UE radio access capabilities as for the superset band combination.
While reporting the sTTI/sPT capabilities, the UE is allowed to report the same band combination more than once with this IE, if the UE supports different combinations of the corresponding sTTI/sPT capabilities.
Next change
4.3.5.17
differentFallbackSupported-r13
This field defines whether the UE supports the different capabilities for at least one fallback case of the concerning band combination. The sTTI/sPT capabilities are also considered by the UE when using this field.
Next change
4.3.5.29
txAntennaSwitchUL-r13
The presence of this field indicates the UE supports transmit antenna selection for this UL band in the band combination as described in TS 36.213 [22, 8.2 and 8.7].

The field indicates the entry number of the first-listed band with UL in the band combination that switches together with this UL when transmit antenna switching occurs. All DL and UL that switch together indicate the same entry number.
4.3.5.30
supportedMIMO-CapabilityDL-r15
If present, this field defines the number of downlink MIMO layers the UE supports when the UE is configured with sTTI. Only two layers or four layers for MIMO support using this field are applicable with sTTI.

Next change
4.3.19
MAC parameters

4.3.19.1
longDRX-Command-r12
This field defines whether the UE supports Long DRX Command MAC Control Element as specified in TS 36.321 [4]. It is mandatory for UEs of this release of the specification.

4.3.19.2
logicalChannelSR-ProhibitTimer-r12
This field defines whether the UE supports the logicalChannelSR-ProhibitTimer as specified in TS 36.321 [4]. It is mandatory for UEs of any ue-Category-NB to support this feature.

4.3.19.3
extendedMAC-LengthField-r13
This field defines whether the UE supports 16 bit length of MAC L field as specified in TS 36.321 [4].

4.3.19.4
extendedLongDRX-r13
This field defines whether the UE supports the longDRX-Cycle values of 5120 and 10240 subframes as specified in TS 36.321 [4].

4.3.19.5
shortSPS-IntervalFDD-r14
This field indicates whether the UE supports uplink SPS intervals shorter than 10 subframes in FDD mode. A UE that supports shortSPS-IntervalFDD-r14 shall also support skipUplinkSPS-r14.
4.3.19.6
shortSPS-IntervalTDD-r14
This field indicates whether the UE supports uplink SPS intervals shorter than 10 subframes in TDD mode. A UE that supports shortSPS-IntervalTDD-r14 shall also support skipUplinkSPS-r14.
4.3.19.7
skipUplinkDynamic-r14
This field indicates whether the UE supports skipping of UL transmission for an uplink grant indicated on PDCCH if no data is available for transmission as specified in TS 36.321 [4].
4.3.19.8
skipUplinkSPS-r14
This field indicates whether the UE supports skipping of UL transmission for a configured uplink grant if no data is available for transmission as specified in TS 36.321 [4].

4.3.19.9
dataInactMon-r14
This field defines whether the UE supports data inactivity monitoring as specified in TS 36.321 [4].

4.3.19.10
rai-Support-r14
This field defines whether the UE supports Release Assistance Indication (RAI) as specified in TS 36.321 [4]. This field is only applicable if the UE supports any ue-Category-NB.

4.3.19.11
multipleUplinkSPS-r14
This field defines whether the UE supports multiple uplink SPS and reporting SPS assistance information. A UE indicating multipleUplinkSPS shall also support V2X communication via Uu, as defined in TS 36.300 [30].
4.3.19.12
min-Proc-TimelineSubslot-r15
This field defines the UE minimum processing timeline supported for subslot operation for the different SPDCCH configurations. The minimum processing timeline is indicated by one of two sets in ProcessingTimelineSet-r15. Each set consists of two different processing timeline options and associated maximum TA. The minimum processing timeline to use out of the two options for a given set is configured by min-proc-TimeTA-SubslotSet1-r15 and min-procTimeTA-SubslotSet2-r15, see TS 36.331 [5]. Support of Set 1 implicitly means support of Set 2.   

The sets supported can be different for 1os CRS-based SPDCCH, 2os CRS-based SPDCCH and DMRS-based SPDCCH. The field consists of a sequence of ProcessingTimelineSet-r15. The sequence applies to (in order):

1. 1os CRS based SPDCCH

2. 2os CRS based SPDCCH

3. DMRS based SPDCCH

4.3.19.13
skipSubframeProcessing-r15
This fields defines whether the UE supports, within a serving cell, aborting reception of PDSCH if the UE receives slot-PDSCH/subslot-PDSCH during an ongoing PDSCH reception and instead starts receiving the slot-PDSCH/subslot-PDSCH, as well as whether the UE supports aborting a PUSCH transmission if the UE gets a grant for a slot-PUSCH/ subslot-PUSCH transmission that overlaps with a grant received for a PUSCH transmission. The capability indicates the number of subframes that the UE may drop prior to the subframe in which it prioritizes the processing of slot/subslot PDSCH/PUSCH. Separate capability for UL and DL and per sTTI length in each direction. 
Next change
4.3.28.4
dmrs-Enhancements-r13
Indicates whether the UE supports DMRS enhancements for the indicated transmission mode, see TS 36.213 [22, 7.1.5B] and TS 36.212 [26, 5.3.3.1.5C/ D].
The capability parameter is provided separately per transmission mode (TM9, TM10). The capability parameter may also be provided per band combination. Furthermore, a capability parameter may be provided per UE, which is applicable for band combinations for which the concerned capabilities are not signalled.

This field is absent when the FD-MIMO capability is provided as part of sTTI/sPT band combinations.
Next change
Annex A (informative):
Guideline on maximum number of DL PDCP SDUs per TTI

In order to help the dimensioning of the UE design, values for the maximum number of DL PDCP SDUs per TTI from Table A-1 may be used. The values are applicable for a TTI length of 1 ms. For other TTI lengths, the table refers to maximum number of DL PDCP SDUs within a 1ms period.
Note:
Due to the need for the network buffer data for efficient scheduling, values for Category 1, 1bis and 2 are same. It is not expected that category 1 or category 1bis UE has to sustain the same rate of PDCP SDUs per TTI as category 2 for prolonged period of time.

Table A-1: Maximum values for DL PDCP SDUs per TTI

	UE Category / ue-CategoryDL
	Maximum number of PDCP SDUs per TTI

	Category 1
	10

	Category 1bis
	10

	Category 2
	10

	Category 3
	20

	Category 4 /

DL Category 4
	30

	Category 5
	50

	Category 6 /

DL Category 6
	50

	Category 7 /

DL Category 7
	50

	Category 9 /

DL Category 9
	80

	Category 10 /

DL Category 10
	80

	Category 11 /

DL Category 11
	100

	Category 12 /

DL Category 12
	100

	DL Category 13
	65

	DL Category 15
	130

	DL Category 16
	180

	DL Category 18
	200

	DL Category 19
	280

	DL Category 20
	360

	DL Category 21
	240


End of changes

