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<Start of changes>
3
Definitions, symbols and abbreviations

3.1
Definitions

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

Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously aggregated carriers.
Aggregated Transmission Bandwidth Configuration: The number of resource block allocated within the aggregated channel bandwidth.
Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission bandwidths. 

Carrier aggregation band: A set of one or more operating bands across which multiple carriers are aggregated with a specific set of technical requirements.

Carrier aggregation bandwidth class: A class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by a UE.

Carrier aggregation configuration: A combination of CA operating band(s) and CA bandwidth class(es) supported by a UE.
Channel edge: The lowest and highest frequency of the carrier, separated by the channel bandwidth.

Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.

Composite spectrum emission mask: Emission mask requirement for intraband non-contiguous carrier aggregation which is a combination of individual sub-block spectrum emissions masks.

Composite spurious emission requirement: Spurious emission requirement for intraband non-contiguous carrier aggregation which is a combination of individual sub-block spurious emission requirements.

Contiguous carriers: A set of two or more carriers configured in a spectrum block where there are no RF requirements based on co-existence for un-coordinated operation within the spectrum block.
Contiguous resource allocation: A resource allocation of consecutive resource blocks within one carrier or across contiguously aggregated carriers. The gap between contiguously aggregated carriers due to the nominal channel spacing is allowed.

Contiguous spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.

Enhanced downlink control channel performance requirements type A: This defines performance requirements for downlink control channel assuming as baseline receiver reference symbol based linear minimum mean square error interference rejection combining plus CRS interference cancellation.
Enhanced downlink control channel performance requirements type B: This defines performance requirements for downlink control channel assuming as baseline receiver reference symbol based enhanced linear minimum mean square error interference rejection combining plus CRS interference cancellation.
Enhanced performance requirements type A: This defines performance requirements assuming as baseline receiver reference symbol based linear minimum mean square error interference rejection combining.

Enhanced performance requirements type B: This defines performance requirements assuming as baseline receiver using network assisted interference cancelation and suppression.
Enhanced performance requirements type C: This defines performance requirements assuming as baseline receiver      inter-stream interference cancellation.
Enhanced performance requirements type D: TBD
Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands.

NOTE:
Carriers aggregated in each band can be contiguous or non-contiguous.

Intra-band contiguous carrier aggregation: Contiguous carriers aggregated in the same operating band. 

Intra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band.
Lower sub-block edge: The frequency at the lower edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.

Category NB1/NB2 stand-alone operation: category NB1/NB2 is operating standalone when it utilizes its own spectrum, for example the spectrum used by GERAN systems as a replacement of one or more GSM carriers, as well as scattered spectrum for potential IoT deployment.

Category NB1/NB2 guard band operation: category NB1/NB2 is operating in guard band when it utilizes the unused resource block(s) within a E-UTRA carrier’s guard-band.

Category NB1/NB2 in-band operation: category NB1/NB2 is operating in-band when it utilizes the resource block(s) within a normal E-UTRA carrier.

Non-contiguous spectrum: Spectrum consisting of two or more sub-blocks separated by sub-block gap(s).

ProSe-enabled UE: A UE that supports ProSe requirements and associated procedures.

NOTE: As defined in TS 23.303 [10].

ProSe Direct Communication: A communication between two or more UEs in proximity that are ProSe-enabled.

NOTE: As defined in TS 23.303 [10].

ProSe Direct Discovery: A procedure employed by a ProSe-enabled UE to discover other ProSe-enabled UEs in its vicinity.

NOTE: As defined in TS 23.303 [10].

Sub-block: This is one contiguous allocated block of spectrum for transmission and reception by the same UE. There may be multiple instances of sub-blocks within an RF bandwidth.
Sub-block bandwidth: The bandwidth of one sub-block.

Sub-block gap: A frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.

Synchronized operation: Operation of TDD in two different systems, where no simultaneous uplink and downlink occur.

Unsynchronized operation: Operation of TDD in two different systems, where the conditions for synchronized operation are not met.
Upper sub-block edge: The frequency at the upper edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.
V2X Communication: V2X (Vehicle to Everything) service is operating in ITS spectrum and/or LTE licensed operating bands.
3.2
Symbols

For the purposes of the present document, the following symbols apply:

BWChannel
Channel bandwidth

BWChannel,block 
Sub-block bandwidth, expressed in MHz. BWChannel,block= Fedge,block,high- Fedge,block,low.

BWChannel_CA 
Aggregated channel bandwidth, expressed in MHz.

BWGB
Virtual guard band to facilitate transmitter (receiver) filtering above / below edge CCs.
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Transmitted energy per RE for reference symbols during the useful part of the symbol, i.e. excluding the cyclic prefix, (average power normalized to the subcarrier spacing) at the eNode B transmit antenna connector 
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ˆ


The averaged received energy per RE of the wanted signal during the useful part of the symbol, i.e. excluding the cyclic prefix, at the UE antenna connector; average power is computed within a set of REs used for the transmission of physical channels (including user specific RSs when present), divided by the number of REs within the set, and normalized to the subcarrier spacing 

F




Frequency

Fagg_alloc_low
Aggregated Transmission Bandwidth Configuration. The lowest frequency of the simultaneously transmitted resource blocks.

Fagg_alloc_high
Aggregated Transmission Bandwidth Configuration. The highest frequency of the simultaneously transmitted resource blocks.

FInterferer (offset)
Frequency offset of the interferer (between the center frequency of the interferer and the carrier frequency of the carrier measured)
FInterferer


Frequency of the interferer 
FIoffset



Frequency offset of the interferer (between the center frequency of the interferer and the closest edge of the carrier measured)
FC
Frequency of the carrier centre frequency

FC_agg
Aggregated Transmission Bandwidth Configuration.  Center frequency of the aggregated carriers.

FC,block, high

Center frequency of the highest transmitted/received carrier in a sub-block.
FC,block, low

Center frequency of the lowest transmitted/received carrier in a sub-block.

FC_low 
The centre frequency of the lowest carrier, expressed in MHz.

FC_high 
The centre frequency of the highest carrier, expressed in MHz.

FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band 

Fedge,block,low 
The lower sub-block edge, where Fedge,block,low = FC,block,low - Foffset.

Fedge,block,high 
The upper sub-block edge, where Fedge,block,high = FC,block,high + Foffset.

Fedge_low 
The lower edge of aggregated channel bandwidth, expressed in MHz. 

Fedge_high 
The higher edge of aggregated channel bandwidth, expressed in MHz. 

Foffset 
Frequency offset from FC_high to the higher edge or FC_low to the lower edge.

Foffset,block,low
Separation between lower edge of a sub-block and the center of the lowest component carrier within the sub-block
Foffset,block,high
Separation between higher edge of a sub-block and the center of the highest component carrier within the sub-block

Foffset_NS_23
Frequency offset in MHz needed if NS_23 is used
FOOB
The boundary between the E-UTRA out of band emission and spurious emission domains.
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The power spectral density of the total input signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the UE antenna connector, including the own-cell downlink signal
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The total transmitted power spectral density of the own-cell downlink signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the eNode B transmit antenna connector
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ˆ


The total received power spectral density of the own-cell downlink signal (power averaged over the useful part of the symbols within the transmission bandwidth configuration, divided by the total number of RE for this configuration and normalised to the subcarrier spacing) at the UE antenna connector
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The received power spectral density of the total noise and interference for a certain RE (average power obtained within the RE and normalized to the subcarrier spacing) as measured at the UE antenna connector

LCRB
Transmission bandwidth which represents the length of a contiguous resource block allocation expressed in units of resources blocks

LCtone
Transmission bandwidth which represents the length of a contiguous sub-carrier allocation expressed in units of tones
Ncp
Cyclic prefix length

NDL 
Downlink EARFCN
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The power spectral density of a white noise source (average power per RE normalised to the subcarrier spacing), simulating interference from cells that are not defined in a test procedure, as measured at the UE antenna connector
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The power spectral density of a white noise source (average power per RE normalized to the subcarrier spacing), simulating interference in non-CRS symbols in ABS subframe from cells that are not defined in a test procedure, as measured at the UE antenna connector. 
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The power spectral density of a white noise source (average power per RE normalized to the subcarrier spacing), simulating interference in CRS symbols in ABS subframe from all cells that are not defined in a test procedure, as measured at the UE antenna connector.
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The power spectral density of a white noise source (average power per RE normalised to the subcarrier spacing), simulating interference in non-ABS subframe from cells that are not defined in a test procedure, as measured at the UE antenna connector
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The power spectral density (average power per RE normalised to the subcarrier spacing) of the summation of the received power spectral densities of the strongest interfering cells explicitly defined in a test procedure plus 
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, as measured at the UE antenna connector. The respective power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value, or the respective power spectral density of each interfering cell relative to 
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 is defined by its associated Es/Noc value.
NOffs-DL 
Offset used for calculating downlink EARFCN

NOffs-UL 
Offset used for calculating uplink EARFCN
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The power spectral density of a white noise source (average power per RE normalised to the subcarrier spacing) simulating eNode B transmitter impairments as measured at the eNode B transmit antenna connector

NRB
Transmission bandwidth configuration, expressed in units of resource blocks 

NRB_agg
The number of the aggregated RBs within the fully allocated Aggregated Channel bandwidth.

NRB_alloc
Total number of simultaneously transmitted resource blocks in Channel bandwidth or Aggregated Channel Bandwidth.

NRB,c
The transmission bandwidth configuration of component carrier c, expressed in units of resource blocks
NRB,largest BW
The largest transmission bandwidth configuration of the component carriers in the bandwidth combination, expressed in units of resource blocks 

NRX
Number of receiver antennas
Ntone
Transmission bandwidth configuration for category NB1 and NB2, expressed in units of tones.

Ntone 3.75kHz
Transmission bandwidth configuration for category NB1 and NB2 with 3.75 kHz sub-carrier spacing, expressed in units of tones.

Ntone 15kHz 
Transmission bandwidth configuration for category NB1 and NB2 with 15 kHz sub-carrier spacing, expressed in units of tones.
NUL
Uplink EARFCN.

Rav

Minimum average throughput per RB.

PCMAX
The configured maximum UE output power.

PCMAX, c
The configured maximum UE output power for serving cell c.

PEMAX 
Maximum allowed UE output power signalled by higher layers. Same as IE P-Max, defined in [7]. 

PEMAX, c
Maximum allowed UE output power signalled by higher layers for serving cell c. Same as IE
P-Max, defined in [7].

PInterferer
Modulated mean power of the interferer

PPowerClass
PPowerClass is the nominal UE power (i.e., no tolerance).

PUMAX
The measured configured maximum UE output power. 

Puw
Power of an unwanted DL signal
Pw
Power of a wanted DL signal
RBstart 
Indicates the lowest RB index of transmitted resource blocks.
RBend
Indicates the highest RB index of transmitted resource blocks.
ΔfOOB
Δ Frequency of Out Of Band emission.
ΔPPowerClass 
Adjustment to maximum output power for a given power class.
ΔRIB,c
Allowed reference sensitivity relaxation due to support for inter-band CA operation, for serving cell c.

ΔTIB,c
Allowed maximum configured output power relaxation due to support for inter-band CA operation, for serving cell c.

TC
Allowed operating band edge transmission power relaxation.

TC,c 
Allowed operating band edge transmission power relaxation for serving cell c.

TProSe
Allowed operating band transmission power relaxation due to support of E-UTRA ProSe on an operating band.
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According to Clause 5.2 in TS 36.213 [6]
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According to Clause 5.2 in TS 36.213 [6]
(
Test specific auxiliary variable used for the purpose of downlink power allocation, defined in Annex C.3.2.

Wgap
Sub-block gap size

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].

ABS
Almost Blank Subframe 

ACLR
Adjacent Channel Leakage Ratio

ACS
Adjacent Channel Selectivity

A-MPR
Additional Maximum Power Reduction

AWGN
Additive White Gaussian Noise

BS
Base Station

CA
Carrier Aggregation

CA_X
Intra-band contiguous CA of component carriers in one sub-block within Band X where X is the applicable E-UTRA operating band

CA_X-X
Intra-band non-contiguous CA of component carriers in two sub-blocks within Band X where X is the applicable E-UTRA operating band 

CA_X-Y
Inter-band CA of component carrier(s) in one sub-block within Band X and component carrier(s) in one sub-block within Band Y where X and Y are the applicable E-UTRA operating band
CA_X-X-Y
CA of component carriers in two sub-blocks within Band X and component carrier(s) in one sub-block within Band Y where X and Y are the applicable E-UTRA operating bands

CC
Component Carriers

CG
Carrier Group 

CPE
Customer Premise Equipment

CPE_X
Customer Premise Equipment for E-UTRA operating band X

CW
Continuous Wave

DC
Dual Connectivity

DC_X-Y
Inter-band DC of component carrier(s) in one sub-block within Band X and component carrier(s) in one sub-block within Band Y where X and Y are the applicable E-UTRA operating band

DL
Downlink 

DIP
Dominant Interferer Proportion

EARFCN 
E-UTRA Absolute Radio Frequency Channel Number

EPRE
Energy Per Resource Element

E-UTRA 
Evolved UMTS Terrestrial Radio Access

EUTRAN
Evolved UMTS Terrestrial Radio Access Network

EVM
Error Vector Magnitude

FDD
Frequency Division Duplex

FRC
Fixed Reference Channel

GNSS
Global Navigation Satellite Systems

HD-FDD
Half- Duplex FDD 
ITS
Intelligent Transportation Systems
MCS
Modulation and Coding Scheme

MCG
Main Carrier Group

MOP
Maximum Output Power 

MPR
Maximum Power Reduction

MSD
Maximum Sensitivity Degradation

OCNG
OFDMA Channel Noise Generator

OFDMA
Orthogonal Frequency Division Multiple Access 

OOB
Out-of-band

PA
Power Amplifier 

PCC
Primary Component Carrier

P-MPR
Power Management Maximum Power Reduction 

ProSe
Proximity-based Services

PSBCH
Physical Sidelink Broadcast CHannel

PSCCH
Physical Sidelink Control CHannel

PSDCH
Physical Sidelink Discovery CHannel

PSS
Primary Synchronization Signal

PSS_RA
PSS-to-RS EPRE ratio for the channel PSS

PSSCH
Physical Sidelink Shared CHannel

PSSS
Primary Sidelink Synchronization Signal

RE
Resource Element

REFSENS
Reference Sensitivity power level

r.m.s
Root Mean Square 

SCC
Secondary Component Carrier

SCG
Secondary Carrier Group

SINR
Signal-to-Interference-and-Noise Ratio

SNR
Signal-to-Noise Ratio

SSS
Secondary Synchronization Signal

SSS_RA
SSS-to-RS EPRE ratio for the channel SSSSSSS
Secondary Sidelink Synchronization Signal

TDD
Time Division Duplex

UE
User Equipment

UL
Uplink

UL-MIMO
Up Link Multiple Antenna transmission 

UMTS
Universal Mobile Telecommunications System

UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network 
V2X
Vehicle to Everything
xCH_RA
xCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols not containing cell-specific RS

xCH_RB
xCH-to-RS EPRE ratio for the channel xCH in all transmitted OFDM symbols containing cell-specific RS

<Next section>
4.3A
Applicability of minimum requirements (CA, UL-MIMO, ProSe, Dual Connectivity, UE category 0, UE category M1, UE category NB1 and NB2, V2X Communication)

The requirements in clauses 5, 6 and 7 which are specific to CA, UL-MIMO, ProSe, Dual Connectivity,   UE category 0, UE category M1, UE category NB1 and NB2 and V2X Communication are specified as suffix A, B, C, D, E, F and G where;

a)
Suffix A additional requirements need to support CA

b)
Suffix B additional requirements need to support UL-MIMO

c)
Suffix C additional requirements need to support Dual Connectivity

d)
Suffix D additional requirements need to support ProSe

e)
Suffix E additional requirements need to support UE category 0 and category M1

f)
Suffix F additional requirements need to support UE category NB1 and NB2 
g)
Suffix G additional requirements need to support V2X Communication
A terminal which supports the above features needs to meet both the general requirements and the additional requirement applicable to the additional subclause (suffix A, B, C, D, E, F and G) in clauses 5, 6 and 7. Where there is a difference in requirement between the general requirements and the additional subclause requirements (suffix A, B, C, D, E, F and G) in clauses 5, 6 and 7, the tighter requirements are applicable unless stated otherwise in the additional subclause.

A terminal which supports more than one feature (CA, UL-MIMO, ProSe, Dual Connectivity, UE category 0, UE category M1, UE category NB1 and NB2 and V2X Communication) in clauses 5, 6 and 7 shall meet all of the separate corresponding requirements.

For a terminal supporting CA, compliance with minimum requirements for non-contiguous intra-band carrier aggregation in any given operating band does not imply compliance with minimum requirements for contiguous intra-band carrier aggregation in the same operating band.  

For a terminal supporting CA, compliance with minimum requirements for contiguous intra-band carrier aggregation in any given operating band does not imply compliance with minimum requirements for non- contiguous intra-band carrier aggregation in the same operating band.

A terminal which supports a DL CA configuration shall support all the lower order fallback DL CA combinations and it shall support at least one bandwidth combination set for each of the constituent lower order DL combinations containing all the bandwidths specified within each specific combination set of the upper order DL combination.

A terminal which supports CA, for each supported CA configuration, shall support Pcell transmissions in each of the aggregated Component Carriers unless indicated otherwise in clause 5.6A.1.

Terminal supporting Dual Connectivity configuration shall meet the minimum requirements for corresponding CA configuration (suffix A), unless otherwise specified. 

For a terminal that supports ProSe Direct Communication and/or ProSe Direct Discovery, the minimum requirements are applicable when

-
the UE is associated with a serving cell on the ProSe carrier, or

-
the UE is not associated with a serving cell on the ProSe carrier and is provisioned with the preconfigured radio parameters for ProSe Direct Communications and/or ProSe Direct Discovery that are associated with known Geographical Area, or

-
the UE is associated with a serving cell on a carrier different than the ProSe carrier, and the radio parameters for ProSe Direct Discovery on the ProSe carrier are provided by the serving cell, or

-
the UE is associated with a serving cell on a carrier different than the ProSe carrier, and has a non-serving cell selected on the ProSe carrier that supports ProSe Direct Discovery and/or ProSe Direct Communication.

When the ProSe UE is not associated with a serving cell on the ProSe carrier, and the UE does not have knowledge of its geographical area, or is provisioned with preconfigured radio parameters that are not associated with any Geographical Area, ProSe transmissions are not allowed, and the requirements in Section 6.3.3D apply.

A terminal that supports simultaneous E-UTRA ProSe sidelink transmissions and E-UTRA uplink transmissions for the inter-band E-UTRA ProSe/E-UTRA bands specified in Table 5.5D-2, shall meet the minimum requirements for the corresponding inter-band UL CA configuration (suffix A), unless otherwise specified. For transmitter characteristics specified in clause 6, the terminal is required to meet the conformance tests for the corresponding inter-band UL CA configuration and is not required to be retested with simultaneous E-UTRA ProSe sidelink and E-UTRA uplink transmissions.
<Next section>
5.5F
Operating bands for category NB1 and NB2
Category NB1 and NB2 are designed to operate in the E-UTRA operating bands 1, 2, 3, 5, 8, 11, 12, 13, 17, 18, 19, 20, 25, 26, 28, 31, 66 and 70 which are defined in Table 5.5-1. Category NB1 and NB2 systems operate in HD-FDD duplex mode.
<Next section>
5.6F
Channel bandwidth for category NB1 and NB2
Channel bandwidth for Category NB1 and NB2 is 200 kHz.
For category NB1 and NB2, requirements in present document are specified for the channel bandwidth listed in Table 5.6F-1.
Table 5.6F-1: Transmission bandwidth configuration NRB, Ntone 15kHz and Ntone 3.75kHz in NB1 and NB2 channel bandwidth

	Channel bandwidth BWChannel [kHz]
	200

	Transmission bandwidth configuration NRB
	1

	Transmission bandwidth configuration Ntone 15kHz
	12

	Transmission bandwidth configuration Ntone 3.75kHz 
	48


Figure 5.6F-1 shows the relation between the Category NB1/NB2 channel bandwidth (BWChannel) and the Category NB1 /NB2 transmission bandwidth configuration (Ntone). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.
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Figure 5.6F-1 Definition of Channel Bandwidth and Transmission Bandwidth configuration

<Next section>

5.7.1F
Channel spacing for category NB1 and NB2
Nominal channel spacing for UE category NB1 and NB2 in stand-alone mode is 200 kHz. For in-band and guard-band cases the nominal channel spacing between two adjacent category NB1 or NB2 carriers is 180 kHz.

<Next section>

5.7.2F
Channel raster for category NB1 and NB2
Channel raster for category NB1 and NB2 in-band, guard-band and standalone operation is 100 kHz.

<Next section>

5.7.3F
Carrier frequency and EARFCN for category NB1 and NB2
The carrier frequency of category NB1/NB2 in the downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 – 262143 and the Offset of category NB1/NB2 Channel Number to EARFCN in the range {-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,-0.5,0,1,2,3,4,5,6,7,8,9}. The relation between EARFCN, Offset of category NB1/NB2 Channel Number to EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL is the downlink carrier frequency of category NB1/NB2, FDL_low and NOffs-DL are given in table 5.7.3-1, NDL is the downlink EARFCN, MDL is the Offset of category NB1/NB2 Channel Number to downlink EARFCN.
FDL = FDL_low + 0.1(NDL – NOffs-DL) + 0.0025*(2MDL+1)

The carrier frequency of category NB1/NB2 in the uplink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 –262143 and the Offset of category NB1/NB2 Channel Number to EARFCN in the range {-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9}. The relation between EARFCN, Offset of category NB1/NB2 Channel Number to EARFCN and the carrier frequency in MHz for the uplink is given by the following equation, where FUL is the uplink carrier frequency of category NB1/NB2, FUL_low and NOffs-UL are given in table 5.7.3-1, NUL is the uplink EARFCN, MUL is the Offset of category NB1/NB2 Channel Number to uplink EARFCN.

FUL = FUL_low + 0.1(NUL – NOffs-UL) + 0.0025*(2MUL)

NOTE 1:
For category NB1 and NB2, NDL or NUL is different than the value of EARFCN that corresponds to E-UTRA downlink or uplink carrier frequency for in-band and guard band operation.

NOTE 2:
For stand-alone operation, only MDL = -0.5 and MUL= 0 are applicable. MDL = -0.5 is not applicable for in-band and guard band operation.
NOTE 3:
For the carrier including NPSS/NSSS for in-band and guard band operation, MDL is selected from {-2,-1,0,1}.
<Next section>

5.7.4F
TX–RX frequency separation for category NB1 and NB2
For in-band and guard-band operation mode, the category NB1 and NB2 TX-RX frequency separation is flexible within the assigned channel bandwidth of E-UTRA carrier with the TX-RX frequency separation of the E-UTRA carriers as specified in Table 5.7.4-1. For stand-alone operation mode the TX-RX frequency separation is the same as Table 5.7.4-1.

<Next section>

6.2.2F
UE maximum output power for category NB1 and NB2
Category NB1 and NB2 UE Power Classes are specified in Table 6.2.2F-1 and define the maximum output power for any transmission bandwidth within the category NB1 or NB2 channel bandwidth. For 3.75 kHz sub-carrier spacing the maximum output power is defined as mean power of measurement which period is atleast one slot (2ms) excluding the 2304Ts gap when UE is not transmitting. For 15kHz sub-carrier spacing the maximum output power is defined as mean power of measurement which period is atleast one sub-frame (1ms).

Table 6.2.2F-1: UE Power Class

	EUTRA band
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)
	Class 6 (dBm)
	Tolerance (dB)

	1
	23
	±2
	20
	±2
	14
	±2.5

	2
	23
	±2
	20
	±2
	14
	±2.5

	3
	23
	±2
	20
	±2
	14
	±2.5

	5
	23
	±2
	20
	±2
	14
	±2.5

	8
	23
	±2
	20
	±2
	14
	±2.5

	11
	23
	±2
	20
	±2
	14
	±2.5

	12
	23
	±2
	20
	±2
	14
	±2.5

	13
	23
	±2
	20
	±2
	14
	±2.5

	17
	23
	±2
	20
	±2
	14
	±2.5

	18
	23
	±2
	20
	±2
	14
	±2.5

	19
	23
	±2
	20
	±2
	14
	±2.5

	20
	23
	±2
	20
	±2
	14
	±2.5

	25
	23
	±2
	20
	±2
	14
	±2.5

	26
	23
	±2
	20
	±2
	14
	±2.5

	28
	23
	±2
	20
	±2
	14
	±2.5

	31
	23
	±2
	20
	±2
	14
	±2.5

	66
	23
	±2
	20
	±2
	14
	±2.5

	70
	23
	±2
	20
	±2
	14
	±2.5


<Next section>
6.2.3F
UE maximum output power for modulation / channel bandwidth for category NB1 and NB2
For UE category NB1 and NB2 power class 3 and 5 the allowed Maximum Power Reduction (MPR) for the maximum output power given in Table 6.2.2F-1 is specified in Table 6.2.3F-1.
Table 6.2.3F-1: Maximum Power Reduction (MPR) for UE category NB1 and NB2 Power Class 3 and 5

	Modulation
	QPSK

	Tone positions for 3 Tones allocation
	0-2
	3-5 and 6-8
	9-11

	MPR
	≤ 0.5 dB
	0 dB
	≤ 0.5 dB

	Tone positions for 6 Tones allocation
	0-5 and 6-11

	MPR
	≤ 1 dB
	≤ 1 dB

	Tone positions for 12 Tones allocation
	0-11

	MPR
	≤ 2 dB


For UE category NB1 and NB2 power class 6 the allowed Maximum Power Reduction (MPR) for the maximum output power is 0 dB.
For the UE maximum output power modified by MPR, the power limits specified in sub-clause 6.2.5F apply.
<Next section>

6.2.4F
UE maximum output power with additional requirements for category NB1 and NB2 UE

Additional ACLR and spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario. To meet these additional requirements, Additional Maximum Power Reduction (A-MPR) is allowed for the output power are specified. For the agreed E-UTRA bands for category NB1 and NB2 UE an A-MPR of 0 dB shall be allowed unless specified otherwise.

<Next section>

6.2.5F
Configured transmitted Power for category NB1 and NB2
For each slot i the category NB1and NB2 UE is allowed to set its configured maximum output power PCMAX,c. The configured maximum output power PCMAX,c is set within the following bounds:

PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c
Where


PCMAX_L,c = MIN { PEMAX,c ,  PPowerClass – MPRc – A-MPRc}


PCMAX_H,c = MIN { PEMAX,c,  PPowerClass}


PEMAX,c is the value given to IE P-Max, defined in [7]


PPowerClass is the maximum category NB1 and NB2 UE power specified in Table 6.2.2F-1 without taking into account the associated tolerance


MPRc is specified in subclause 6.2.3F 

A-MPRc = 0dB unless otherwise stated.
The measurement period for PUMAX,c is at least one sub-frame (1ms) for 15 KHz channel spacing, and at least a 2ms slot (excluding the 2304Ts gap when UE is not transmitting) respectively for the 3.75 KHz channel spacing. The measured maximum output power PUMAX,c shall be within the following bounds:

PCMAX_L,c –  T(PCMAX_L,c)  ≤  PUMAX,c  ≤  PCMAX_H,c  +  T(PCMAX_H,c)

Where T(PCMAX) is defined by the tolerance table below and applies to PCMAX_L,c and PCMAX_H,c separately.

Table 6.2.5F-1: PCMAX tolerance 

	PCMAX     (dBm)
	Tolerance T(PCMAX) (dB)

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0


Table 6.2.5F-3: PCMAX tolerance for power class 6

	PCMAX,c
(dBm)
	Tolerance T(PCMAX,c)
(dB)

	13 ≤ PCMAX,c ≤ 14
	2.5

	12 ≤ PCMAX,c < 13
	3.5

	11 ≤ PCMAX,c < 12
	4

	8 ≤ PCMAX,c < 11
	5

	5 ≤ PCMAX,c < 8
	6.0

	-40 ≤ PCMAX,c < 5
	7.0


<Next section>

6.3.2F
UE Minimum output power for category NB1 and NB2
For category NB1 and NB2 UE the single-tone and multi-tone transmission minimum output power requirement for the channel bandwidth is -40 dBm. For 3.75kHz sub-carrier spacing the minimum output power is defined as mean power in one slot (2ms) excluding the 2304Ts gap when UE is not transmitting. For 15kHz sub-carrier spacing the minimum output power is defined as mean power in one sub-frame (1ms).
<Next section>

6.3.3F
Transmit OFF power for category NB1 and NB2
For category NB1 and NB2 UE the transmit OFF power requirement for the channel bandwidth is -50 dBm. For 3.75kHz sub-carrier spacing the the transmit OFF power is defined as mean power in one slot (2ms) excluding the 2304Ts gap when UE is not transmitting. For 15kHz sub-carrier spacing the transmit OFF power is defined as mean power in one sub-frame (1ms).

<Next section>

6.3.4F
ON/OFF time mask for category NB1 and NB2
6.3.4F.1
General ON/OFF time mask
E-UTRA general ON/OFF time mask in subclause 6.3.4.1 applies for category NB1 and NB2 UE with an exception that the OFF power measurement period is defined as a duration of at least one RU excluding any transient periods and the ON power is defined as the mean power over one RU excluding any transient periods.

6.3.4F.2
NPRACH time mask

The NPRACH ON power is specified as the mean power over the NPRACH measurement period excluding any transient periods as shown in Figure 6.3.4F.2-1. The measurement period for different NPRACH preamble format is specified in Table 6.3.4F.2-1.

There are no additional requirements on UE transmit power beyond that which is required in subclause 6.2.2F and subclause 6.6.2.3F.

Table 6.3.4F.2-1: NPRACH ON power measurement period

	NPRACH preamble format
	Measurement period (ms)

	0
	5.6

	1
	6.4
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Figure 6.3.4F.2-1: NPRACH ON/OFF time mask

<Next section>

6.3.5F
Power Control for category NB1 and NB2
Power control requirements in this clause apply for category NB1 and NB2 UE.
6.3.5F.1
Absolute power tolerance

The absolute power tolerance requirements specified in subclause 6.3.5.1 apply for category NB1 and NB2 UE.

6.3.5F.2
Relative power tolerance

Category NB1 and NB2 UE relative power control requirement is defined for NPRACH power step values of 0, 2, 4 and 6 dB. For NPRACH transmission, the relative tolerance is the ability of the UE transmitter to set its output power relatively to the power of the most recently transmitted preamble. The measurement period for the NPRACH preamble is specified in Table 6.3.4F.2-1.

The requirements specified in Table 6.3.5F.2-1 apply when the power of the target and reference sub-frames are within the power range bounded by the Minimum output power as defined in subclause 6.3.2F and the maximum output power as defined in subclause 6.2.2F.
Table 6.3.5F.2-1: Relative power tolerance for category NB1 and NB2 NPRACH transmission (normal conditions)

	Power step P 

 [dB]
	NPRACH [dB]

	ΔP = 0
	±1.5

	ΔP = 2
	±2.0

	ΔP = 4
	±3.5

	ΔP = 6
	±4.0

	NOTE:
For extreme conditions an additional ± 2.0 dB relaxation is allowed.


The power step (ΔP) is defined as the difference in the calculated setting of the UE transmit power between the target and reference sub-frames. The error is the difference between ΔP and the power change measured at the UE antenna port with the power of the cell-specific reference signals kept constant. The error shall be less than the relative power tolerance specified in Table 6.3.5F.2-1.
6.3.5F.3
Aggregate power control tolerance for category NB1 and NB2
Category NB1 and NB2 aggregate power control tolerance is the ability of a UE to maintain its output power in non-contiguous transmission with respect to the first UE transmission, when the uplink power control parameters as defined in TS 36.213 are constant and α is set to 0.
6.3.5F.3.1
Minimum requirement

The UE shall meet the requirements specified in Table 6.3.5F.3.1-1 for aggregate power control over the power range bounded by the minimum output power as defined in subclause 6.3.2F and the maximum output power as defined in subclause 6.2.2F.

Table 6.3.5F.3.1-1: Aggregate power control tolerance

	UL channel
	Aggregate power tolerance 

	
	15 kHz / 12 tones within 53 ms
	15 kHz / 1 tone within 104 ms

	NPUSCH
	±3.5 dB

	NOTE:
For five consecutive UE transmissions the transmission gaps are 12 ms for 12 tone and 16 ms for single tone transmissions. Uplink scheduling grant is transmitted via NPDCCH eight subframes before NPUSCH transmission.


<Next section>

6.5.1F
Frequency error for UE category NB1 and NB2
For UE category NB1 and NB2, the UE modulated carrier frequency shall be accurate to within the following limits

Table 6.5.1F-1: Frequency error requirement for UE category NB1 and NB2
	Carrier frequency [GHz]
	Frequency error [ppm]

	≤1
	±0.2

	>1
	±0.1


Observed over a period of one time slot (0.5 ms for 15 kHz sub-carrier spacing and 2 ms excluding the 2304Ts gap for 3.75 kHz sub-carrier spacing) and averaged over 72/LCtone slots (where LCtone = {1, 3, 6, 12} is the number of sub-carriers used for the transmission), compared to the carrier frequency received from the E-UTRA Node B.
<Next section>

6.5.2F
Transmit modulation quality for Category NB1 and NB2
6.5.2F.1
Error Vector Magnitude
The RMS average of the basic EVM measurements for 240/LCtone slots excluding any transient period for the average EVM case, where LCtone = {1, 3, 6, 12} is the number of subcarriers for the category NB1 and NB2 transmission, for the different modulations schemes shall not exceed the values specified in Table 6.5.2.1.1-1 for the parameters defined in Table 6.5.2.1.1-2. For EVM evaluation purposes, both NPRACH formats are considered to have the same EVM requirement as QPSK modulated.

6.5.2F.2
Carrier leakage

Carrier leakage is an additive sinusoid waveform that has the same frequency as a modulated waveform carrier frequency. The measurement interval is one slot in the time domain. The relative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The relative carrier leakage power of category NB1 or NB2 UE shall not exceed the values specified in Table 6.5.2F.2-1.

Table 6.5.2F.2-1: Minimum requirements for relative carrier leakage power

	Parameters
	Relative limit (dBc)

	0 dBm ≤ Output power
	-25

	-30 dBm ≤ Output power ≤ 0 dBm
	-20

	-40 dBm ( Output power < -30 dBm
	-10


6.5.2F.3
In-band emissions 
The in-band emission is defined as a function of the tone offset from the edge of the allocated UL transmission tone(s) within the transmission bandwidth configuration. The in-band emission is measured as the ratio of the UE output power in a non–allocated tone to the UE output power in an allocated tone. The basic in-band emissions measurement interval is defined over one slot in the time domain.

The category NB1 and NB2 UE relative in-band emission shall not exceed the values specified in Table 6.5.2F.3-1.

Table 6.5.2F.3-1: Minimum requirements for in-band emissions

	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Image frequencies (NOTES 2, 3)

	Carrier leakage
	dBc
	-25
	0 dBm ≤ Output power
	Carrier frequency (NOTES 4, 5)

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10
	-40 dBm ( Output power < -30 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated tone. For each such tone, the minimum requirement is calculated as the higher of Ptone - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. Ptone is defined in NOTE 9.

NOTE 2:
The measurement bandwidth is 1 tone and the limit is expressed as a ratio of measured power in one non-allocated tone to the measured average power per allocated tone, where the averaging is done across all allocated tones.

NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated tones.

NOTE 4:
The measurement bandwidth is 1 tone and the limit is expressed as a ratio of measured power in one non-allocated tone to the measured total power in all allocated tones.

NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the tones containing the DC frequency if 
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NOTE 9:
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 is the transmitted power per 3.75 kHz or 15 kHz in allocated tones, measured in dBm.
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6.6.1F
Occupied bandwidth for category NB1 and NB2
The occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel at the transmit antenna connector. Occupied bandwidth shall be less than the channel bandwidth of category NB1 and NB2 specified in Section 5.6F.
<Next section>

6.6.2F
Out of band emission for category NB1 and NB2
6.6.2F.1
Spectrum emission mask

The spectrum emission mask of the category NB1 and NB2 UE applies to frequencies (ΔfOOB) starting from the ( edge of the assigned category NB1 or NB2 channel bandwidth. For frequencies greater than (ΔfOOB) as specified in Table 6.6.2F.1-1 the spurious requirements in subclause 6.6.3 are applicable.

The power of any category NB1 or NB2 UE emission shall not exceed the levels specified in Table 6.6.2F.1-1.

Table 6.6.2F.1-1: category NB1 and NB2 UE spectrum emission mask 
	ΔfOOB (kHz)
	Emission limit (dBm)
	Measurement bandwidth

	( 0
	26
	30 kHz 

	( 100
	-5
	30 kHz

	( 150
	-8
	30 kHz

	( 300
	-29
	30 kHz

	( 500-1700
	-35
	30 kHz


In addition to the spectrum emission mask requirement in Table 6.6.2F.1-1 a category NB1 or NB2 UE shall also meet the applicable E-UTRA spectrum emission mask requirement in sub-clause 6.6.2. E-UTRA spectrum emission requirement applies for frequencies that are Foffset away from edge of NB1 or NB2 channel edge as defined in Table 6.6.2F.1-2.

Table 6.6.2F.1-2: Foffset for category NB1 and NB2 UE spectrum emission mask 
	Channel BW (MHz)
	Foffset

[kHz]

	1.4
	165

	3
	190

	5
	200

	10
	225

	15
	240

	20
	245


Note:
Foffset in Table 6.6.2F.1-2 is used to guarantee co-existence for guard-band operation.

6.6.2F.2
Void

<reserved for future use>

6.6.2F.3
Adjacent Channel Leakage Ratio for category NB1 and NB2
Adjacent Channel Leakage power Ratio is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. The assigned category NB1or NB2 channel power and adjacent channel power are measured with filters and measurement bandwidths specified in Table 6.6.2F.3-1. If the measured adjacent channel power is greater than –50dBm then the category NB1 or NB2 UE ACLR shall be higher than the value specified in Table 6.6.2F.3-1. GSMACLR requirement is intended for protection of GSM system. UTRAACLR requirement is intended for protection of UTRA and E-UTRA systems.
Table 6.6.2F.3-1: category NB1 and NB2 UE ACLR requirements

	
	GSMACLR
	UTRAACLR

	ACLR
	20 dB
	37 dB

	Adjacent channel
 center frequency offset
from category NB1 or NB2 Channel edge
	±200 kHz
	±2.5 MHz

	Adjacent channel
measurement bandwidth
	180 kHz
	3.84 MHz

	Measurement filter
	Rectangular
	RRC-filter α=0.22

	Category NB1 and NB2 channel measurement bandwidth
	180 kHz
	180 kHz

	Category NB1 and NB2 channel Measurement filter
	Rectangular
	Rectangular


<Next section>

6.6.3.2
Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands.

NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

Table 6.6.3.2-1: Requirements

	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	1
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 44, 45, 65, 67, 68, 69
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3, 34
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	
	Frequency range
	1880
	
	1895
	-40
	1
	15, 27

	
	Frequency range
	1895
	
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	
	1920
	+1.6
	5
	15, 26, 27

	2
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 24, 26, 27, 28, 29, 30, 41, 42, 48, 66, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 25
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 43
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	3
	E-UTRA Band 1, 5, 7, 8, 20, 26, 27, 28, 31, 32, 33, 34, 38, 39, 40, 41, 43, 44, 45, 65, 67, 68, 69
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 11, 18, 19, 21
	FDL_low 
	-
	FDL_high
	-50
	1
	13

	
	E-UTRA Band 22, 42
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	13

	4
	E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14, 17, 24, 25, 26, 27, 28, 29, 30, 41, 43, 48, 66, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 42
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	5
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 24, 25, 28, 29, 30, 31, 34, 38, 40, 42, 43, 45, 48, 65, 66, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	

	
	E-UTRA Band 41
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 18, 19
	FDL_low 
	-
	FDL_high
	-40
	1
	39

	
	E-UTRA Band 11, 21
	FDL_low 
	-
	FDL_high
	-50
	1
	39

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 39

	6
	E-UTRA Band 1, 9, 11, 34
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	875
	-37
	1
	

	
	Frequency range
	875
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	7

	
	
	1884.5
	-
	1915.7
	
	
	8

	7
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 20, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 65, 66, 67, 68
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2570 
	-
	2575
	+1.6
	5
	15, 21, 26

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	15, 21, 26

	
	Frequency range
	2595
	-
	2620
	-40
	1
	15, 21

	8
	E-UTRA Band 1, 20, 28, 31, 32, 33, 34, 38, 39, 40, 45, 65, 67, 68, 69
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 3, 7, 22, 41, 42, 43
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 8
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	23

	
	Frequency range
	860
	-
	890
	-40
	1
	15, 23

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 23

	9
	E-UTRA Band 1, 11, 18, 19, 21, 26, 28, 34
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 42
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	10
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 24, 25, 26, 27, 28, 29, 30, 41, 43, 66, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 22, 42
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	11
	E-UTRA Band 1, 11, 18, 19, 21, 28, 34, 42, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	12
	E-UTRA Band 2, 5, 13, 14, 17, 24, 25, 26, 27, 30, 41, 48,
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 4, 10, 66, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 12
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	13
	E-UTRA Band 2, 4, 5, 10, 12, 13, 17, 25, 26, 27, 29, 41, 48, 66, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 14
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 24, 30
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	769
	-
	775
	-35
	0.00625
	15

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	11, 15

	14
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23, 24, 25, 26, 27, 29, 30, 41, 48, 66, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	769
	-
	775
	-35
	0.00625
	12, 15

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	11, 12, 15

	17
	E-UTRA Band 2, 5, 13, 14, 17, 24, 25, 26, 27, 30, 41, 48
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 4, 10, 66, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 12
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	18
	E-UTRA Band 1, 11, 21, 34, 42, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	758
	-
	799
	-50
	1
	

	
	Frequency range
	799
	-
	803
	-40
	1
	15

	
	Frequency range
	860
	-
	890
	-40
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	19
	E-UTRA Band 1, 11, 21, 28, 34, 42, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	20
	E-UTRA Band 1, 3, 7, 8, 22, 31, 32, 33, 34, 40, 43, 65, 67
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 20
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 38, 42, 69
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	758
	-
	788
	-50
	1
	

	21
	E-UTRA Band 1, 18, 19, 28, 34, 42, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	22
	E-UTRA Band 1, 3, 7, 8, 20, 26, 27, 28, 31, 32, 33, 34, 38, 39, 40, 43, 65, 67, 69
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	3510
	-
	3525
	-40
	1
	15

	
	Frequency range
	3525
	-
	3590
	-50
	1
	

	23
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 23, 24, 26, 27, 29, 30, 41, 66
	FDL_low 
	-
	FDL_high
	-50
	1
	

	24
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 24, 25, 26, 29, 30, 41, 48, 66, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	

	25
	E-UTRA Band 4, 5, 10,12, 13, 14, 17, 24, 26, 27, 28, 29, 30, 41, 42, 48, 66, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 25
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 43
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	26
	E-UTRA Band 1, 2, 3, 4, 5, 10, 11, 12, 13, 14, 17, 18,19, 21, 24, 25, 26, 29, 30, 31, 34, 39, 40, 42, 43, 48, 65, 66, 70
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 41
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	703
	-
	799
	-50
	1
	

	
	Frequency range
	799
	-
	803
	-40
	1
	15

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	27
	E-UTRA Band 1, 2, 3, 4, 5, 7, 10, 12, 13, 14, 17, 25, 26, 27, 29, 30, 31, 38, 40, 41, 42, 43, 65, 66
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 28
	FDL_low
	-
	790
	-50
	1
	

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	

	28
	E-UTRA Band 1, 4, 10, 22, 42, 43, 65
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	19, 25

	
	E-UTRA Band 2, 3, 5, 7, 8, 18, 19, 20, 25, 26, 27, 31, 34, 38, 40, 41, 66
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	19, 24

	
	Frequency range
	470
	-
	694
	-42
	8
	15, 35

	
	Frequency range
	470
	-
	710
	-26.2
	6
	34

	
	Frequency range
	662
	-
	694
	-26.2
	6
	15

	
	Frequency range
	758
	-
	773
	-32
	1
	15

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 19

	30
	E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14, 17, 24, 25, 26, 27, 29, 30, 38, 41, 48, 66, 70
	FDL_low
	-
	FDL_high
	-50
	1
	

	31
	E-UTRA Band 1, 5, 7, 8, 20, 22, 26, 27, 28, 31, 32, 33, 34, 38, 40, 42, 43, 65, 67, 69
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low
	-
	FDL_high
	-50
	1
	2

	…
	
	
	
	
	
	
	

	33
	E-UTRA Band 1, 7, 8, 20, 22, 28, 31, 32, 34, 38, 40, 42, 43, 65, 67, 69
	FDL_low 
	-
	FDL_high
	-50
	1
	5

	
	E-UTRA Band 3
	FDL_low 
	-
	FDL_high
	-50
	1
	15

	34
	E-UTRA Band 1, 3, 7, 8, 11, 18, 19, 20, 21, 22, 26, 28, 31, 32, 33, 38,39, 40, 41, 42, 43, 44, 45, 65, 67, 69
	FDL_low 
	-
	FDL_high
	-50
	1
	5

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	8

	35
	
	
	
	
	
	
	

	36
	
	
	
	
	
	
	

	37
	
	
	-
	
	
	
	

	38
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13, 14, 17, 20, 22, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 65, 66, 67, 68
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2620
	-
	2645
	-15.5
	5
	15, 22, 26

	
	Frequency range
	2645
	-
	2690
	-40
	1
	15, 22

	39
	E-UTRA Band 1, 8, 22, 26, 34, 40, 41, 42, 44, 45
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1805
	
	1855
	-40
	1
	33

	
	Frequency range
	1855
	
	1880
	-15.5
	5
	15,26,33

	40
	E-UTRA Band 1, 3, 5, 7, 8, 20, 22, 26, 27, 28, 31, 32, 33, 34, 38, 39, 41, 42, 43, 44, 45, 65, 67, 68, 69
	FDL_low 
	-
	FDL_high
	-50
	1
	

	41
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13 , 14, 17, 24, 25, 26, 27, 28, 29, 30, 34, 39, 40, 42, 44, 45, 48, 65, 66, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 9, 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	30

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	8, 30

	42
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 11, 18, 19, 20, 21, 25, 26, 27, 28, 31, 32, 33, 34, 38, 40, 41, 44, 45, 65, 66, 67, 69
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	43
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 20, 25, 26, 27, 28, 31,32, 33, 34, 38, 40, 65, 66, 67, 69
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 22
	FDL_low 
	-
	FDL_high
	[-50]
	[1]
	3

	44
	E-UTRA Band 1, 40, 42, 45
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 3, 5, 8, 34, 39, 41
	FDL_low 
	-
	FDL_high
	-50
	1
	

	45
	E-UTRA Band 1, 3, 5, 8, 34, 39, 40, 41, 42.44
	FDL_low 
	-
	FDL_high
	-50
	1
	

	…
	
	
	
	
	
	
	

	47
	E-UTRA Band 1, 3, 5, 7, 8, 22, 26, 28, 34, 39, 40, 41, 42, 44, 45, 65
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	5925
	-
	5950
	-30
	1
	38

	
	Frequency range
	5815
	-
	5855
	-30
	1
	38

	
	Frequency range
	5795
	-
	5815
	[-65]
	1
	38

	48
	E-UTRA Band 2, 4, 5, 12, 13, 14, 17, 24, 25, 26, 29, 30, 41, 66, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	

	65
	E-UTRA Band 1, 7, 8, 20, 22, 28, 31, 32, 38, 40, 42, 43, 65, 69
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3 
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 5, 11, 18, 19, 21, 26, 27, 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	36

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	37

	
	Frequency range
	1900
	-
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	15, 26, 27

	66
	E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14, 17, 24, 25, 26, 27, 28, 29, 30, 38, 41, 43, 66, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 42, 48
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	68
	E-UTRA Band 3, 7, 8, 28, 38, 40
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	…
	
	
	
	
	
	
	

	70
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17,  24, 25, 26, 29, 30,  41, 48, 66, 70
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	NOTE 1:
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3, 4, [5] for the 2nd, 3rd, 4th [or 5th] harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

NOTE 3:
To meet these requirements some restriction will be needed for either the operating band or protected band

NOTE 4:
N/A

NOTE 5:
For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

NOTE 6:
N/A

NOTE 7:
Applicable when co-existence with PHS system operating in 1884.5
-1919.6MHz. 

NOTE 8:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 9:
N/A

NOTE 10:
N/A

NOTE 11:
Whether the applicable frequency range should be 793-805MHz instead of 799-805MHz is TBD 

NOTE 12:
The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB 

NOTE 13:
This requirement applies for 5, 10, 15 and 20 MHz E-UTRA channel bandwidth allocated within 1744.9MHz and 1784.9MHz.
NOTE 14:
N/A

NOTE 15:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.

NOTE 16:
N/A

NOTE 17:
N/A

NOTE 18:
N/A

NOTE 19:
Applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.

NOTE 20:
N/A

NOTE 21:
This requirement is applicable for any channel bandwidths within the range 2500 - 2570 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.

NOTE 22:
This requirement is applicable for any channel bandwidths within the range 2570 - 2615 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2605.5 - 2607.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2597 - 2605 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
For carriers with channel bandwidth overlapping the frequency range 2615 - 2620 MHz the requirement applies with the maximum output power configured to +19 dBm in the IE P-Max.

NOTE 23:
This requirement is applicable only for the following cases:
- for carriers of 5 MHz channel bandwidth when carrier centre frequency (Fc) is within the range 902.5 MHz ≤ Fc <  907.5 MHz with an uplink transmission bandwidth less than or equal to 20 RB
- for carriers of 5 MHz channel bandwidth when carrier centre frequency (Fc) is within the range 907.5 MHz ≤ Fc ≤  912.5 MHz without any restriction on uplink transmission bandwidth.
- for carriers of 10 MHz channel bandwidth when carrier centre frequency (Fc) is Fc = 910 MHz with an uplink transmission bandwidth less than or equal to 32 RB with RBstart > 3.

NOTE 24:
As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 2nd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 2nd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 25:
As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).

NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.

NOTE 27:
This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.

NOTE 28:
N/A

NOTE 29:
N/A

NOTE 30:
This requirement applies when the E-UTRA carrier is confined within 2545-2575MHz or 2595-2645MHz and the channel bandwidth is 10 or 20 MHz

NOTE 31:
N/A

NOTE 32:
Void

NOTE 33:
This requirement is only applicable for carriers with bandwidth confined within 1885-1920 MHz (requirement for carriers with at least 1RB confined within 1880 - 1885 MHz is not specified). This requirement applies for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range 1892.5 - 1894.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 1895 - 1903 MHz. 

NOTE 34:
This requirement is applicable for 5 and 10 MHz E-UTRA channel bandwidth allocated within 718-728MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less than or equal to 30 RB with RBstart > 1 and RBstart<48.

NOTE 35:
This requirement is applicable in the case of a 10 MHz E-UTRA carrier confined within 703 MHz and 733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.

NOTE 36:
This requirement is applicable for E-UTRA channel bandwidth allocated within 1920-1980 MHz.

NOTE 37:
Applicable when the upper edge of the channel bandwidth frequency is greater than 1980MHz.
NOTE 38:
Applicable when NS_XX is configured by the pre-configured radio parameters.
NOTE 39:
Applicable only for UE category M1 and UE category NB1 and NB2.


<Next section>

6.6.3F
Spurious emission for category NB1 and NB2
When UE is configured for category NB1 or NB2 uplink transmissions the requirements in subclause 6.6.3 apply with an exception that boundary between category NB1 or NB2 out of band and spurious emission domain shall be FOOB = 1.7 MHz.
<Next section>

6.7.1F
Minimum requirement for category NB1 and NB2
The UE category NB1 and NB2 transmitter intermodulation attenuation is defined by the ratio of the mean power of the wanted signal to the mean power of the intermodulation product as defined in Table 6.7.1F-1 when an interfering CW signal is added at a level below the wanted signal at the transmitter antenna port. Both the wanted signal power and the intermodulation product power are measured through rectangular filter with measurement bandwidth shown in Table 6.7.1F-1.

Table 6.7.1F-1: UE category NB1 and NB2 transmitter IM requirement

	Parameters for transmitter intermodulation

	BW Channel (UL)
	15 kHz (1 tone)

	Interference Signal Frequency Offset
	180 kHz
	360 kHz

	Interference CW Signal Level
	-40dBc

	Intermodulation Product 
	-20 dBc
	-39 dBc

	Measurement bandwidth
	180 kHz
	180 kHz


<Next section>

7.2
Diversity characteristics

The requirements in Section 7 assume that the receiver is equipped with two Rx port as a baseline. These requirements apply to all UE categories unless stated otherwise. Additional requirements apply for UE(s) equipped with four Rx ports. These additional requirements also apply for supported band combinations for which the UE can operate using up to four Rx ports while configured with carrier aggregation. With the exception of subclause 7.9 all requirements shall be verified by using both (all) antenna ports simultaneously. 

NOTE:
for an operating band in which the UE can operate using up to four Rx ports, it suffices to verify for conformance the additional requirements applicable for four Rx ports [except for REFSENS]. 

NOTE:
Implementation of 4 antenna ports for all operating bands supported by the UE is not mandated.

For a category 0, a category [M 1], category NB1 and NB2 UE the requirements in Section 7 assume that the receiver is equipped with single Rx port.
<Next section>

7.3.1F
Minimum requirements for UE category NB1 and NB2
7.3.1F.1
Reference sensitivity for UE category NB1 and NB2
The category NB1 and NB2 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2  with received signal level as specified in Table 7.3.1F.1-1. Requirement in Table 7.3.1F.1-1 applies for any uplink configuration.

Table 7.3.1F.1-1: Reference sensitivity for UE category NB1 and NB2
	Operating band
	REFSENS [dBm]

	1, 2, 3, 5, 8, 11, 12, 13, 17, 18, 19, 20, 25, 26, 28, 31, 66, 70
	- 108.2 


7.3.1F.2
Sensitivity with repetitions for UE category NB1 and NB2
In order to guarantee the UE performance in extreme coverage scenario enabled by usage of repetitions additional repetition sensitivity requirement is defined.  Repetition sensitivity requirement applies only for normal conditions as defined in Annex E.2. Other category NB1 and NB2 receiver requirements are not applicaple for repetition sensitivity defined in Table 7.3.1F.2-1.

The category NB1 and NB2 UE throughput shall be ≥ TBD% of the maximum throughput of the repetition reference measurement channel as specified in Annex A.3.2 with received signal level and parameters as specified in Table 7.3.1F.2-1. Requirement in Table 7.3.1F.2-1 applies for any uplink configuration.

Table 7.3.1F.2-1: Repetition sensitivity for UE category NB1 and NB2
	Operating band
	Sensitivity [dBm]
	NB-PDSCH repetitions

[image: image29.wmf]Rep

N



	1, 2, 3, 5, 8, 11, 12, 13, 17, 18, 19, 20, 25, 26, 28, 31, 66, 70
	TBD
	TBD


<Next section>

7.4.1F
Minimum requirements for category NB1 and NB2
Category NB1 and NB2 UE maximum input level requirement is – 25 dBm. For this input level the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2.
<Next section>

7.5.1F
Minimum requirements for category NB1 and NB2
Category NB1 and NB2 UE shall fulfil the minimum requirement specified in Table 7.5.1F-1 for all values of an adjacent channel interferer up to –25 dBm. However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5.1F-1 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2.

Table 7.5.1F: Adjacent channel selectivity parameters for category NB1 and NB2
	ACS1 test Parameters

	Interferer
	GSM (GMSK)
	E-UTRA

	Category NB1 or NB2 signal power

(Pwanted  ) / dBm
	REFSENS + 14 dB

	Interferer signal power 

(PInterferer ) / dBm 
	REFSENS + 42 dB
	REFSENS + 47 dB

	Interferer bandwidth
	200 kHz
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	±200 kHz
	±2.5 MHz

	ACS2 test Parameters

	Interferer
	GSM (GMSK)
	E-UTRA

	Category NB1 or NB2 signal power

(Pwanted  ) / dBm
	-53 dBm
	-58 dBm

	Interferer signal power 

(PInterferer ) / dBm 
	-25 dBm

	Interferer bandwidth
	200 kHz
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	±200 kHz
	±2.5 MHz


<Next section>

7.6.1.1F
Minimum requirements for category NB1 and NB2
Category NB1 and NB2 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2 with parameters specified in Table 7.6.1.1F-1.

Table 7.6.1.1F-1: In-band blocking parameters for category NB1 and NB2
	IBB1 test Parameters

	Category NB1 or NB2 signal power

(Pwanted  ) / dBm
	REFSENS + 6 dB

	Interferer
	E-UTRA

	Interferer signal power 

(PInterferer ) / dBm 
	- 56 dBm

	Interferer bandwidth
	5 MHz

	Interferer offset from category NB1 or NB2 channel edge
	+7.5 MHz + 0.005 MHz

and

-7.5 MHz - 0.005 MHz

	IBB2 test Parameters

	Category NB1 or NB2 signal power

(Pwanted  ) / dBm
	REFSENS + 6 dB

	Interferer
	E-UTRA

	Interferer signal power 

(PInterferer ) / dBm 
	- 44 dBm

	Interferer bandwidth
	5 MHz

	Interferer offset range from category NB1 or NB2 channel edge
	From +12.5 MHz to FDL_high + 15 MHz

and

From -12.5 MHz to FDL_low - 15 MHz


<Next section>

7.6.2.1F
Minimum requirements for category NB1 and NB2
The category NB1 and NB2 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.3.2 with parameters specified in Table 7.6.2.1F-1.

For Table 7.6.2.1F-1 in frequency range 1, 2 and 3, up to 24 exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size. For these exceptions the requirements of subclause 7.7.1F spurious response are applicable.

Table 7.6.2.1F-1: Out-of-band blocking parameters for category NB1 and NB2 UE

	Parameter
	Units
	Frequency

	
	
	Range 1
	Range 2
	Range 3

	Pwanted
	dBm
	REFSENS + 6 dB

	Pinterferer (CW)
	dBm
	-44
	-30
	-15

	Finterferer range
	MHz
	FDL_low - 15 to FDL_low - 60 
	FDL_low - 60 to FDL_low - 85 
	FDL_low - 85 to 1 MHz 

	
	MHz
	FDL_high + 15 to FDL_high + 60 
	FDL_high + 60 to FDL_high + 85 
	FDL_high + 85 to 12750 MHz 

	NOTE 1:
For operating bands which downlink band frequency range is between 729 MHz < f < 1 GHz the power level of the interferer (PInterferer) for Range 3 shall be modified to: -18 dBm for the frequency range which is bounded by FDL_low  - 150 MHz of the lowest band that UE supports in frequency range 729 MHz < f < 1 GHz and FDL_high  + 150 MHz of the highest band that UE supports in frequency range 729 MHz < f < 1 GHz.
NOTE 2:
For operating bands which downlink band frequency range is between 1475.9 MHz < f < 2200 MHz the power level of the interferer (PInterferer) for Range 3 shall be modified to: -20 dBm for the frequency range which is bounded by FDL_low- 200 MHz of the lowest band that UE supports in frequency range 1475.9 MHz < f < 2200 MHz and FDL_high  + 200 MHz of the highest band that UE supports supports in frequency range 1475.9 MHz < f < 2200 MHz.
NOTE 3:
For operating bands which downlink band frequency range is between 462.5 MHz < f < 467.5 MHz the power level of the interferer (PInterferer) for Range 3 shall be modified to: – 18 dBm for the frequency range which is bounded by FDL_low  - 150 MHz of the lowest band that UE supports in frequency range 462.5 MHz < f < 467.5 0 MHz and FDL_high  + 150 MHz of the lowest band that UE supports supports in frequency range 462.5 MHz < f < 467.5.


<Next section>

7.7.1F
Minimum requirements for UE category NB1 and NB2
The category NB1 and NB2 UE throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annexe A.3.2 with parameters specified in Tables 7.7.1F-1.
Table 7.7.1F-1: Spurious response parameters for UE category NB1 and NB2
	Parameter
	Unit
	Level

	Psignal
	dBm
	REFSENS+6

	PInterferer (CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies

	Number of spurious response frequencies
	
	24 (in OOB range 1, 2, 3)



	NOTE 1:
Reference measurement channel is specified in Annex A.3.2.

NOTE 2:
The REFSENS power level is specified in 7.3.1F.1-1.

NOTE 3:
OOB range 1, 2, 3 refers to Table 7.6.2.1F-1.


<Next section>

7.8.1F
Minimum requirements for category NB1 and NB2
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2 with parameters specified in Table 7.8.1F-1 for the specified wanted signal mean power in the presence of two interfering signals.

Table 7.8.1F-1: Wide band intermodulation for category NB1 and NB2
	Parameters for wideband intermodulation

	Category NB1 or NB2 signal power
	REFSENS + 6 dB

	CW interferer signal power
	- 46 dBm

	1.4 MHz E-UTRA interferer signal power
	- 46 dBm

	CW interferer offset
	± 2.2 MHz

	1.4 MHz E-UTRA interferer offset
	± 4.4 MHz


<End of changes>
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