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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version Xx.y.z
where:
X the first digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 orgreater indicates TSGapproved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z the third digit is incremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies the Radio Frequency (RF) test methods and conformance requirements for E-UTRA
Base Stations (BS) operating either in the FDD mode (used in paired bands) or the TDD mode (used in unpaired bands).
These have been derived from, and are consistent with the E-UTRA Base Station (BS) specifications defined in [2].

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e Foraspecific reference, subsequent revisions do not apply.

e Foranon-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications.
[2] 3GPP TS 36 104: "E-UTRA Base Station (BS) radio transmission and reception™.
[3] ITU-R Recommendation M.1545, “Measurement uncertainty as it applies to test limits for the

terrestrial component of International Mobile Teleco mmunications-2000".

[4] ITU-R recommendation SM.328: "Spectra and bandwidth of emissions"”.
[5] ITU-R recommendation SM.329: "Unwanted emissions in the spurious domain ".
[6] IEC 60721-3-3 (2002): " Classification of environmental conditions - Part 3: Classification of

groups of environmental parameters and their severities - Section 3: Stationary use at weather
protected locations”.

[7] IEC 60721-3-4 (1995): " Classification of environmental conditions - Part 3: Classification of
groups of environmental parameters and their severities - Section 4: Stationary use at non-weather
protected locations".

[8] IEC 60068-2-1 (2007): " Environ mental testing - Part 2: Tests. Tests A: Cold".

[9] IEC 60068-2-2 (2007): " Environmental testing - Part 2: Tests. Tests B: Dry heat".

[10] IEC 60068-2-6 (2007): " Environmental testing - Part 2: Tests - Test Fc: Vibration (sinusoidal)”.

[11] 3GPP TR 25.942: "RF systemscenarios".

[12] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and
Modulation™.

[13] 3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and
channel coding”.

[14] 3GPP TR 36.942: "E-UTRA RF systemscenarios".

[15] 3GPP TS 25.104: " Base Station (BS) radio transmission and Reception (FDD)".

[16] 3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures”.

[17] 3GPP TS 25.141: "Base Station (BS) conformance testing (FDD)".

[18] 3GPP TS 37.141:" E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (M SR) Base Station

(BS) conformance testing".
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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. 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 Base Station transmits and receives multiple
contiguously aggregated carriers. The aggregated channel bandwidth is measured in MHz.

Base Station RF bandwidth edge: The frequency of one of the edges of the Base Station RF bandwidth.
Base station receive period: The time during which the base station is receiving data subframes or UpPTS.

Base Station RF bandwidth: The bandwidth in which a Base Station transmits and receives multiple carriers within an
operating band.

Carrier: The modulated waveform conveying the E-UTRA or UTRA (WCDMA) physical channels

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 require ments

NOTE: Carrier aggregation band(s) foran E-UTRA BS is declared by the manufacturer according to the
designations in Tables 5.5-2 to 5.5-3

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.

Channel edge: The lowest and highest frequency of the E-UTRA carrier, separated by the channel bandwidth.

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 spectrum: Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.
DL RS power: The resource element power of Downlink Reference Sy mbol.
Downlink operating band: The part of the operating band designated for downlink.

Highest Carrier: The carrier with the highest carrier centre frequency transmitted/received in a specified operating
band.

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 Edge: The lowest frequency in the Base station RF bandwidth, or the lowest frequency in the channel
bandwidth of a single E-UTRA carrier, used as a frequency reference point for transmitter and receiver requirements.

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.

Lowest Carrier: The carrier with the lowest carrier centre frequency transmitted/received in a specified operating band.

Maximum Base Station RF bandwidth: The maximum RF bandwidth supported by a BS within an operating band.
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Maximum output power: The mean power level per carrier of the base station measured at the antenna connector in a
specified reference condition.

Maximum throughput: The maximum achievable throughput for a reference measurement channel.

Mean power: When applied to E-UTRA transmission this is the power measured in the channel bandwidth of the
carrier. The period of measurement shall be at least one subframe (1ms), unless otherwise stated.

Multi-carrier transmission configuration: A set of one or more contiguous or non-contiguous carriers that a BS is
able to transmit simultaneously according to the manufacturer’s specification.

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

Occupied bandwidth: The width of a frequency band such that, below the lower and above the upper frequency limits,
the mean powers emitted are each equal to a specified percentage B/2 of the total mean power of a given emission.

Operating band: A frequency range (paired or unpaired) that is defined with a specific set of technical requirements, in
which E-UTRA operates.

NOTE: The operating band(s) foran E-UTRA BS is declared by the manufacturer according to the designations
in Table 5.5-1.

Output power: The mean power of one carrier of the base station, delivered to a load with resistance equal to the
nominal load impedance of the transmitter.

Rated output power: Rated output power of the base station is the mean power level per carrier that the manufacturer
has declared to be available at the antenna connector.

RE power control dynamic range: The difference between the power of a RE and the average RE power for a BS at
maximum output power for a specified reference condition.

Reference bandwidth: The bandwidth in which an emission level is specified.

RRC filtered mean power: The mean power as measured through a root raised cosine filter with roll-off factor o and a
bandwidth equal to the chip rate of the radio access mode.

NOTE 1: The RRC filtered mean power of a perfectly modulated W-CDMA signal is 0.246 d B lower than the
mean power of the same signal.

Sub-block: This is one contiguous allocated block of spectrum for transmission and reception by the same Base
Station. 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.

Throughput: The number of payload bits successfully received per second for a reference measurement channel in a
specified reference condition.

Total power dynamic range: The difference between the maximum and the minimum transmit power of an OFDM
symbol for a specified reference condition.

Transmission bandwidth: Bandwidth of an instantaneous transmission froma UE or BS, measured in Resource Block
units.

Transmission bandwidth configuration: The highest transmission bandwidth allowed for uplink or downlink in a
given channel bandwidth, measured in Resource Block units.

Transmitter OFF period: The time period during which the BS transmitter is not allowed to transmit.

Transmitter ON period: The time period during which the BS transmitter is transmitting data and/or reference
symbols, i.e. data subframes or DwPTS.

Transmitter transient period: The time period during which the transmitter is changing fromthe OFF period to the
ON period or vice versa.
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Unsynchronized operation: Operation of TDD in two different systems, where the conditions for synchronized
operation are not met.

Uplink operating band: The part of the operating band designated for uplink.

Upper Edge: The highest frequency in the Base Station RF Bandwidth or the highest frequency in the channel
bandwidth of a single E-UTRA carrier; used as a frequency reference point for transmitter and receiver requirements.

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.

3.2 Symbols

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

ol Roll-off factor

B Percentage of the mean transmitted power emitted outside the occupied bandwidth on the assigned
channel

BW channel Channel bandwidth

BW chame_ca Aggregated channel bandwidth, expressed in MHz. BW chame_ca= Fedge high- Fedge low.
BW chamel block Sub-block bandwidth, expressed in MHz. BW chamd plock= Fedge block high= Fedgeblod,low.

BW config Transmission bandwidth configuration, expressed in MHz, where BW coniig = Nrg X 180 kHz in the
uplink and BWConfig = 15 kHz + NRB x 180 kHz in the downlink.

CA_X Contiguous intra-band CA for band X where X is the applicable E-UTRA operating band

CA_X-X Non-contiguous intra band CA for band X where X is the applicable E-UTRA operating band

CA_X-Y CA for band X and Band Y where X and Y are the applicable E-UTRA operating band

f Frequency

Af Separation between the channel edge frequency and the nominal -3d B point of the measuring filter
closest to the carrier frequency

Afax The largest value of Af used for defining the requirement

Fc Carrier centre frequency

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

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

Fc_nigh The carrier centre frequency of the highest carrier, e xpressed in MHz.

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

Fedge low The lower edge of aggregated channel bandwidth, expressed in MHz. Feqge 1ow = Fc_ow - Foffset.

Fedge high The upper edge of aggregated channel bandwidth, expressed in MHz. Feqge nigh = Fc_nigh + Fofset.

Fedgeblod(,low The lower sub-block edge, where I:edge,block,lcyw = I:C,block,low - Foﬁset.

Fedgeblod high The upper sub-block edge, where Fegge piockhigh = Fc blockhigh + Foriset.

Fofset Frequency offset from F¢_nigh to the upper edge or from F ¢ pioa, hign t0 the upper sub-block edge,
Fc_low to the lower edge or from Fe piock, 1w t0 the lower sub-block edge.

Fiilter Filter centre frequency

f_offset Separation between the channel edge frequency and the centre of the measuring filter

f_offsetyx The maximum value of f_offset used for defining the require ment

Ea: EPRE (energy per resource element) of PDSCH REs (resource elements) type A, i.e. REs in
OFDM symbols that do not include reference symbols

Es: EPRE of PDSCH REs type B, i.e. REs in OFDM symbols that include reference symbols

Egs: EPRE of reference symbols REs

FoL low The lowest frequency of the downlink operating band

FoL_high The highest frequency of the downlink operating band

FuL_iow The lowest frequency of the uplink operating band

FuL_high The highest frequency of the uplink operating band

NpL Downlink EARFCN

Nofs-pL Offset used for calculating downlink EARFCN

Nofs-uL Offset used for calculating uplink EARFCN

Nl Physical layer cell identity

Ncs Number of Cyclic shifts for preamb le generation in PRACH

Ngre Transmission bandwidth configuration, expressed in units of Resource Blocks

NRE Downlink bandwidth configuration, expressed in multiples of N2

NuL Uplink EARFCN

NSFEB Resource block size in the frequency domain, expressed as a number of subcarriers

N¢ System frame number
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Physical resource block number
Radio network temporary identifier
Slot number within a radio frame
Antenna port number

Probability of PRACH preamble detection

Total probability of false detection of the PRACH preamble

Output power

Declared emission level for channel N
Maximum total output power

Maximum carrier output power

Reference sensitivity power level

Code word number

Timing advance command, as defined in [16]
Basic time unit, as defined in [12]

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].

AC
ACLR
CACLR
ACK
ACS
ATT
AWGN
B

BS

CA
BW
CCE
CP

Ccw
DC
DFT
DTT
DUT
EPRE
E-TM
E-UTRA
EARFCN
EPA
ETU
EVA
EVM
FDD
FFT
FRC
HARQ
ICS

IQ
ITU-R
luant

MIMO
MCS

Alternating Current

Adjacent Channel Leakage Ratio
Cumulative ACLR

Acknowledgement (in HARQ protocols)
Adjacent Channel Selectivity
Attenuator

Additive White Gaussian Noise
Bottom RF channel (for testing purposes)
Base Station

Carrier Aggregation

Bandwidth

Control Channel Element

Cyclic prefix

Continuous Wave

Direct Current

Discrete Fourier Transformation
Digital Terrestrial Television

Device Under Test

Energy per resource element

E-UTRA Test Model

Evolved UTRA

E-UTRA Absolute Radio Frequency Channel Number
Extended Pedestrian A model
Extended Typical Urban model
Extended Vehicular A model

Error Vector Magnitude

Frequency Division Duplex

Fast Fourier Transformation

Fixed Reference Channel

Hybrid Automatic Repeat Request
In-Channel Selectivity

In-phase - Quadrature phase
Radiocommunication Sector of the ITU
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E-Node B internal logical interface between the implementation specific O&M function and the
RET antennas and TMAs control unit function of the E-Node B

Local Area

Middle RF channel (for testing purposes)
Multiple Input Multiple Output
Modulation and Coding Scheme
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MR Medium Range
oBW Occupied Band Width
OFDM Orthogonal Frequency Division Multiplex
(0[0]2] Out-Of-Band
PBCH Physical Broadcast Channel
PCFICH Physical control format indicator channel
PDCCH Physical downlink control channel
PDSCH Physical downlink shared channel
PHICH Physical hybrid-ARQ indicator channel
PUCCH Physical Uplink Control CHannel
PRACH Physical Random Access Channel
PRB Physical Resource Block
QAM Quadrature Amp litude Modulation
QPSK Quadrature Phase-Shift Keying
RAT Radio Access Technology
RB Resource Block
RE Resource Element
REG Resource Element Group
RF Radio Frequency
RS Reference Sy mbol
RX Receive
RRC Root Raised Cosine
SNR Signal-to-Noise Ratio
SQRT SQuare RooT
SRS Sounding Reference Signal
T Top RF channel (for testing purposes)
TA Timing Advance
TDD Time Division Duplex
TT Test Tolerance
TX Transmit
UE User Equip ment
UMTS Universal Mobile Telecommunications System
UTRA UMTS Terrestrial Radio Access
WA Wide Area
4 General test conditions and declarations

Many of the tests in this specification measure a parameter relative to a value that is not fully specified in the E-
UTRA specifications. For these tests, the Minimum Requirement is determined relative to a nominal value specified by
the manufacturer.

Certain functions of a BS are optional in the E-UTRA specifications. Some requirements for the BS may be regional as
listed in subclause 4.3.

When specified in a test, the manufacturer shall declare the nominal value of a parameter, or whether an option is
supported.

4.1 Measurement uncertainties and Test Requirements

4.1.1 General

The requirements of this clause apply to all applicable tests in this specification.

The Minimum Requirements are given in 36.104 [2] and test requirements are given in this specification. Test
Tolerances are defined in Annex G of this specification. Test Tolerances are individually calcu lated for each test. The
Test Tolerances are used to relaxthe Minimum Requirements in 36.104 [2] to create Test Requirements.

4.1.2  Acceptable uncertainty of Test System

The maximum acceptable uncertainty of the Test System s specified below for each test, where appropriate. The Test
Systemshall enable the stimulus signals in the test case to be adjusted to within the specified tolerance and the
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equipment under test to be measured with an uncertainty not exceeding the specified values. All tolerances and
uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.

A confidence level of 95% is the measurement uncertainty tolerance interval for a specific measurement that contains
95% of the performance of a population of test equipment.

For RF tests, it should be noted that the uncertainties in subclause 4.1.2 apply to the Test Systemoperating into a
nominal 50 ohm load and do not include system effects due to mis match between the DUT and the Test System.

41.2.1 Measurement of transmitter
Table 4.1.2-1: Maximum Test System Uncertainty for transmitter tests
Subclause Maximum Test System Uncertainty Derivation of Test System

Uncertainty

6.2. Base station output
power

+0.7 dB, f< 3.0GHz
+1.0dB, 3.0GHz< f<4.2GHz

6.3.2 Total power dynamic
range

+0.4dB

Relative error of two OFDM
Symbol TX power (OSTP)
measurements

6.4.1 Transmitter OFF
power

+2.0dB, f<3.0GHz
+2.5dB, 3.0GHz< f<4.2GHz

6.4.2 Transmitter transient N/A
period

6.5.1 Frequency error +12 Hz
6.5.2 EVM +1%
6.5.3 Time alignment error +25ns

6.5.4 DL RS power

+0.8 dB, f< 3.0GHz
+1.1dB, 3.0GHz< f<4.2GHz

6.6.1 Occupied bandwidth

1.4MHz, 3MHz Channel BW: 30kHz
5MHz, 10MHz Channel BW: 100kHz
15MHz, 220MHz: Channel BW: 300kHz

6.6.2 Adjacent Channel
Leakage power Ratio
(ACLR)

ACLR +0.8 dB

Absolute power +2.0 dB, f< 3.0GHz

Absolute power +2.5 dB, 3.0GHz< f< 4.2GHz
CACLR+0.8 dB

Absolute power +2.0 dB, f < 3.0GHz

Absolute power +2.5 dB, 3.0GHz< f< 4.2GHz

6.6.3 Operating band
unwanted emissions

+1.5dB,f<3.0GHz
+1.8dB, 3.0GHz< f<4.2GHz

6.6.4.5.1 Transmitter
spurious emissions,
Mandatory Requirements

9kHz<f<4GHz £2.0 dB
4 GHz<f<19GHz 4.0 dB

6.6.4.5.2 Transmitter
spurious emissions,
Mandatory Requirements

9kHz< f<4 GHz+2.0dB
4 GHz< f<19GHz+4.0dB

6.6.4.5.3 Transmitter
spurious emissions,
Protection of BS receiver

+3.0dB

6.6.4.5.4 Transmitter
spurious emissions,
Additional spurious
emissions requirements

+2.0 dB for > -60dBm, f < 3.0GHz
+2.5dB, 3.0GHz< f<4.2GHz
+3.0 dB for < -60dBm, f< 3.0GHz
+3.5dB, 3.0GHz< f<4.2GHz

6.6.4.5.5 Transmitter
spurious emissions, Co-
location

+3.0dB

6.7 Transmitter
intermodulation (interferer
requirements)

The value below applies onlyto the interference signal
and is unrelated to the measurement uncertainty of the
tests (6.6.2, 6.6.3 and 6.6.4) which have to be carried
outin the presence of the interferer.

+1,0dB

The uncertainty of interferer has
double the effect on the result
due to the frequency offset.
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41272 Measurement of receiver

Table 4.1.2-2: Maximum Test System Uncertainty for receiver tests

Subclause Maximum Test System Uncertainty® Derivation of Test System
Uncertainty

7.2 Reference sensitivity +0.7 dB, f< 3.0GHz

level +1.0dB, 3.0GHz< f<4.2GHz
7.3 Dynamic range +0.3dB Overall system uncertainty for
static conditions is equal to
signal-to-noise ratio
uncertainty.

Signal-to-noise ratio
uncertainty +0.3 dB

Definitions of signal-to-noise
ratio, AWGN and related
constraints are given in Table
4.1.2-3.

7.4 In-channel selectivity +1.4dB, f<3.0GHz Overall system uncertainty
+1.8dB, 3.0GHz< f<4.2GHz comprises three quantities:

1. Wanted signal level error
2. Interferer signal level error
3. Additional impact of
interferer leakage

Items 1 and 2 are assumed to
be uncorrelated so can be
root sum squared to provide
the ratio error of the two
signals. The interferer leakage
effectis systematic, and is
added aritmetically.

Test System uncertainty =
[SQRT (wanted_level_error? +
interferer_level_errorzf] +
leakage effect.

f<3.0GHz

Wanted signal level £ 0.7dB
Interferer signal level £ 0.7dB
3.0GHz< f<4.2GHz
Wanted signal level + 1.0dB
Interferer signal level + 1.0dB

f<4.2GHz
Impact of interferer leakage
0.4dB.
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7.5 Adjacent Channel
Selectivity (ACS) and
narrow-band blocking

+1.4dB,f<3.0GHz
+1.8 dB, 3.0GHz< f<4.2GHz

Overall system uncertainty
comprises three quantities:

1. Wanted signal level error
2. Interferer signal level error
3. Additional impact of
interferer ACLR

Items 1 and 2 are assumed to
be uncorrelated so can be
root sum squared to provide
the ratio error of the two
signals. The interferer ACLR
effectis systematic, and is
added aritmetically.

Test System uncertainty =
[SQRT (wanted_level_error® +
interferer_level_error%] +
ACLR effect.

f<3.0GHz

Wanted signal level £ 0.7dB
Interferer signal level + 0.7dB
3.0GHz< f<4.2GHz
Wanted signal level + 1.0dB
Interferer signal level + 1.0dB

f<4.2GHz
Impact of interferer ACLR
0.4dB. See Note 2.
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7.6.5.1Blocking (General | In-band blocking, using modulated interferer: Overall system uncertainty
requirements) +1.6 dB, f< 3.0GHz can have these contributions:
+2.0dB, 3.0GHz< f<4.2GHz

1. Wanted signal level error

Out of band blocking, using CW interferer: g :n:er;ereriicgglﬂgl level error
IMHZ < finterferer < 3 GHZ £1.3 dB - Interierer i
3.0GHZ < frterferer < 4.2 GHZ +1.6 dB 4. Interferer broadband noise

4ZGHZ < fimerferer S 1275 GHZ: i32 dB

Items 1 and 2 are assumed to
be uncorrelated so can be
root sum squared to provide
the ratio error of the two
signals. The Interferer ACLR
or Broadband noise effect is
systematic, and is added
aritmetically.

Test System uncertainty =
[SQRT (wanted_level error® +
interferer_level_error%] +
ACLR effect + Broadband
noise effect.

In-band blocking, using
modulated interferer:
f<3.0GHz

Wanted signal level £ 0.7dB
Interferer signal level = 1.0dB
3.0GHz< f<4.2GHz
Wanted signal level + 1.0dB
Interferer signal level + 1.2dB

f<4.2GHz
Interferer ACLR 0.4dB
Broadband noise not
applicable

Out of band blocking, using
CW interferer:

Wanted signal level:

+0.7dB f< 3.0GHz

+1.0dB 3.0GHz<f<4.2GHz
Interferer signal level:
+1.0dB up to 3GHz

+1.2dB 3.0GHz<f<4.2GHz
+3.0dB up to 12.75GHz
Interferer ACLR not applicable
Impact of interferer
Broadband noise 0.1dB

7.6.5.2Blocking (Co- Co-location blocking, using CW interferer: Co-location blocking, using
location with other base +2.5dB, f< 3.0GHz CW. interferer:
stations) +2.6 dB, 3.0GHz< f<4.2GHz f<3.0GHz

Wanted signal level £ 0.7dB
3.0GHz< f<4.2GHz
Wanted signal level £ 1.0dB

f<4.2GHz

Interferer signal level:

+2.0dB

Interferer ACLR not applicable
Impact of interferer
Broadband noise 0.4dB

7.7 Receiver spurious 30 MHz<f<4 GHz:+2.0 dB
emissions 4 GHz<f<19GHz #4.0dB
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7.8 Receiver +1.8dB, f< 3.0GHz Overall system uncertainty
intermodulation +2.4 dB, 3.0GHz< f<4.2GHz comprises four quantities:

1. Wanted signal level error
2. CW Interferer level error
3. Modulated Interferer level
error

4. Impact of interferer ACLR

The effect of the closer CW
signal has twice the effect.

ltems 1, 2 and 3 are assumed
to be uncorrelated so can be
root sum squared to provide
the combined effect of the
three signals. The interferer
ACLR effectis systematic,
and is added aritmetically.

Test System uncertainty =
SQRT [(2 xCW_level_error)®
+(mod interferer_level_error)2
+(wanted signal_level_error)?]
+ ACLR effect.

f<3.0GHz

Wanted signal level + 0.7dB
CW Interferer level £ 0.5dB
Mod Interferer level + 0.7dB
3.0GHz< f<4.2GHz
Wanted signal level + 1.0dB
CW Interferer level £ 0.7dB
Mod Interferer level + 1.0dB

f<4.2GHz
Impact of interferer ACLR
0.4dB
Note 1:  Unless otherwise noted, only the Test System stimulus error is considered here. The effect of errors in
the throughput measurements due to finite test duration is not considered.
Note 2:  The Test equipment ACLR requirement for a specified uncertainty contribution is calculated as below:
a) The wanted signal to noise ratio for Reference sensitivity is calculated based on a 5dB noise figure
b) The same wanted signal to (noise + interference) ratio is then assumed at the desensitisation level
according to the ACS test conditions
c) The noise is subtracted from the total (noise + interference) to compute the allowable BS adjacent
channel interference. From this an equivalent BS ACS figure can be obtained
d) The contribution from the Test equipment ACLR is calculated to give a 0.4dB additional rise in
interference. This corresponds to a Test equipment ACLR which is 10.2 dB bettter than the BS ACS
e) This leads to the following Test equipment ACLR requirements for the interfering signal:

Adjacent channel Selectivity

E-UTRA 1.4MHz channel bandwidth: 56dB
E-UTRA 3MHz channel bandwidth: 56dB
E-UTRA5MHz channel bandwidth and above: 56dB

Narrow band blocking

E-UTRA 1.4MHz channel bandwidth: 65dB
E-UTRA3MHz channel bandwidth: 61dB
E-UTRA5MHz channel bandwidth and above: 59dB
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41.2.3 Measurement of performance requirement

Table 4.1.2-3: Maximum Test System Uncertainty for Performance Requirements

Subclause Maximum Test Derivation of Test System Uncertainty
System Uncertainty®
8.2.1 Performance requirements of + 0.6dB Overall system uncertainty for fading
PUSCH in multipath fading propagation conditions comprises two quantities:
conditions transmission on single antenna . . . .
port 1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
so can be rootsum squared:

Test System uncertainty = [SQRT (Signal-to-

noise ratio uncertainty 2 + Fading profile
power uncertainty?)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.5 dB

8.2.1A Performance requirements of + 0.8dB Overall system uncertainty for fading
PUSCH in multipath fading propagation conditions comprises two quantities:
conditions transmission on two antenna . . . .
ports 1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
S0 can be rootsum squared:

Test System uncertainty = [SQRT (Signal-to-
noise ratio uncertainty 2 + Fading profile
power uncertainty?)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.7 dB for

MIMO
8.2.2 Performance requirements for UL + 0.6dB Overall system uncertainty for fading
timing adjustment conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
so can be rootsum squared:

Test System uncertainty = [SQRT (Signal-to-
noise ratio uncertainty 2 + Fading profile
power uncertainty?)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.5 dB

+ 0.3dB Overall system uncertainty for static conditions
is equal to signal-to-noise ratio uncertainty.
Signal-to-noise ratio uncertainty +0.3 dB
8.2.3 Performance requirements for + 0.6dB Overall system uncertainty for fading
HARQ-ACK multiplexed on PUSCH conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
S0 can be rootsum squared:

Test System uncertainty = [SQRT (Signal-to-
noise ratio uncertainty > + Fading profile
power uncertainty?)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.5 dB
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8.2.4 Performance requirements for High [+ 0.3 dB Overall system uncertainty for static conditions

Speed Train conditions is equal to signal-to-noise ratio uncertainty.
Signal-to-noise ratio uncertainty +0.3 dB

8.3.1 ACK missed detection for single + 0.6dB Overall system uncertainty for fading

user PUCCH format 1a transmission on conditions comprises two quantities:

single antenna port . . . .
1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
S0 can be rootsum squared:

Test System uncertainty = [SQRT (Signal-to-
noise ratio uncertainty 2 + Fading profile
power uncertainty?)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.5 dB

8.3.2 CQImissed detection for PUCCH + 0.6dB Overall system uncertainty for fading
format 2 transmission on single antenna conditions comprises two quantities:
port

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
S0 can be rootsum squared:

Test System uncertainty = [SQRT (Signal-to-

noise ratio uncertainty 2 + Fading profile
power uncertainty?)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.5 dB
8.3.3 ACK missed detection for multi user |+ 0.6 dB Overall system uncertainty for fading
PUCCH format 1a conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
so can be rootsum squared:

Test System uncertainty = [SQRT (Signal-to-
noise ratio uncertainty 2 + Fading profile
power uncertainty?)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.5 dB
8.3.4 ACK missed detection for PUCCH + 0.6dB Overall system uncertainty for fading
format 1b with Channel Selection conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
S0 can be rootsum squared:

Test System uncertainty = [SQRT (Signal-to-
noise ratio uncertainty 2 + Fading profile
power uncertainty?)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.5 dB
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8.3.5 ACK missed detection for PUCCH + 0.6dB Overall system uncertainty for fading
format 3 conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
so can be rootsum squared:

Test System uncertainty = [SQRT (Signal-to-

noise ratio uncertainty  + Fading profile
power uncertainty?)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.5 dB

8.3.6 NAK to ACK detection for PUCCH + 0.6dB Overall system uncertainty for fading
format 3 conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
S0 can be rootsum squared:

Test System uncertainty = [SQRT (Signal-to-
noise ratio uncertainty > + Fading profile
power uncertainty?)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.5 dB

8.3.7 ACK missed detection for PUCCH + 0.8dB Overall system uncertainty for fading
format 1a transmission on two antenna conditions comprises two quantities:
ports

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
S0 can be rootsum squared:

Test System uncertainty = [SQRT (Signal-to-
noise ratio uncertainty  + Fading profile
power uncertainty?)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.7 dB for

Tx diversity
8.3.8 CQI performance requirements for + 0.8dB Overall system uncertainty for fading
PUCCH format 2 transmission on two conditions comprises two quantities:

antenna ports ) . . )
1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
S0 can be rootsum squared:

Test System uncertainty = [SQRT (Signal-to-

noise ratio uncertainty  + Fading profile
power uncertainty?)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.7 dB for
Tx diversity
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+ 0.6 dB for one
antenna port

8.3.9 CQI performance requirements for
PUCCH format 2 with DTX detection

Overall system uncertainty for fading
conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

+ 0.8 dB for two
antenna ports

Items 1 and 2 are assumed to be uncorrelated
so can be rootsum squared:

Test System uncertainty = [SQRT (Signal-to-

noise ratio uncertainty  + Fading profile
power uncertainty?)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.5 dB for
transmission on one antenna portand 0.7 dB
for transmission on two antenna ports

8.4.1 PRACH false alamm probability and
missed detection

+ 0.6dB Overall system uncertainty for fading

conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated
S0 can be rootsum squared:

Test System uncertainty = [SQRT (Signal-to-

noise ratio uncertainty 2 + Fading profile
power uncertainty?)]

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty +0.5 dB
Overall system uncertainty for static conditions

is equal to signal-to-noise ratio uncertainty.

+ 0.3dB

Signal-to-noise ratio uncertainty +0.3 dB
In addition, the following Test System uncertainties and related constraints apply:

AWGN Bandwidth 2 1.08MHz, 2.7MHz, 45MHz, 9MHz, 13.5MH z, 18 MHz;

Nre X 180kHz according to BWconfig

AWGN absolute power uncertainty, averaged over +1.5dB
BWConﬁg

AWGN flatness and signal flatness, max deviation for +2 dB
any Resource Block, relative to average over BWconiig

AWGN flatness over BWchamel, max deviation for any +2 dB
Resource Block, relative to average over BWconfig

AWGN flatness and signal flatness, max difference +0.5dB

between adjacent Resource Blocks

AWGN peak to average ratio

210 dB @0.001%

Signal-to noise ratio uncertainty, averaged over uplink +0.3dB
transmission Bandwidth
Fading profile power uncertainty Test-specific

Fading profile delay uncertainty, relative to frame

+5 ns (excludes absolute errors related to baseband

timing timing)
Note 1:  Onlythe overall stimulus error is considered here. The effect of errors in the throughput measurements
due to finite test duration is not considered.
4.1.3 Interpretation of measurement results

The measurement results returned by the Test Systemare compared - without any modification - against the Test
Requirements as defined by the Shared Risk principle.

The Shared Risk principle is defined in ITU-R M.1545 [3].

The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the
test report.
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The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the
appropriate figure in subclause 4.1.2 of this specification.

If the Test Systemfor a test is known to have a measurement uncertainty greater than that specified in subclause 4.1.2,
it is still permitted to use this apparatus provided that an adjustment is made as follows.

Any additional uncertainty in the Test System over and above that specified in subclause 4.1.2 shall be used to tighten
the Test Requirement, making the test harder to pass. (For some tests e.g. receiver tests, this may require mod ification
of stimulus signals). This procedure (defined in Annex G) will ensure that a Test System not compliant with subclause
4.1.2 does not increase the chance of passing a device under test where that device would otherwise have failed the test
if a Test Systemcompliant with subclause 4.1.2 had been used.

4.2 Base station classes

The requirements in this specification apply to Wide Area Base Station, Medium Range Base Station, Local Area Base
Station and Home Base Station unless other wise stated.

Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BSto UE
minimum coupling loss equals to 70 d B. The Wide Area Base Station class has the same requirements as the base
station for General Purpose application in Release 8.

Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE
minimumcoupling loss equals to 53 d B.

Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum
coupling loss equal to 45 dB.

Home Base Stations are characterised by requirements derived from Femto Cell scenarios.

The manufacturer shall declare the intended class of the BS under test.

4.3 Regional requirements

Some requirements in the present document may only apply in certain regions either as optional require ments or set by
local and regional regulation as mandatory requirements. It is normally not stated in the 3GPP specifications under what
exact circumstances that the requirements apply, since this is defined by local or regional regulation.

Table 4.3-1 lists all requirements that may be applied differently in different regions.
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Table 4.3-1: List of regional requirements

Clause
number

Requirement

Comments

55

Operating bands

Some bands may be applied
regionally.

5.6

Channel bandwidth

Some channel bandwidths may be
applied regionally.

5.7

Channel arrangement

The requirementis applied
according to what operating bands
in Clause 5.5 that are supported
bythe BS.

6.2.

Base station maximum output
power

In certain regions, the minimum
requirement for nomal conditions
may apply also for some
conditions outside the range of
conditions defined as nomal.

In certain regions, additional
regional requirementspecified in
subclause 6.2.2 in [1] is applied
for rated output power declared by
the manufacturer.

6.6.35.1

Operating band unwanted
emissions (Category A)

This requirement is mandatory for
regions where Category Alimits
for spurious emissions, as defined
in ITU-R Recommendation
SM.329 [5] apply.

6.6.3.5.2

Operating band unwanted
emissions (Category B)

This requirement is mandatory for
regions where Category B limits
for spurious emissions, as defined
in ITU-R Recommendation
SM.329 [5], apply.

6.6.3.5.3

Additional requirements

These requirements may applyin
certain regions as additional
Operating band unwanted
emission limits.

6.6.4.5.1

Spurious emissions
(Category A)

This requirement is mandatory for
regions where Category Alimits
for spurious emissions, as defined
in ITU-R Recommendation
SM.329 [5] apply.

6.6.45.2

Spurious emissions
(Category B)

This requirementis mandatory for
regions where Category B limits
for spurious emissions, as defined
in ITU-R Recommendation
SM.329 [5], apply.

6.6.4.54

Additional spurious emission
requirements

These requirements may be
applied for the protection of
system operating in frequency
ranges other than the E-UTRABS
operating band.

6.6.4.55

Co-location with other base
stations

These requirements may be
applied for the protection of other
BS receivers when a BS operating
in another frequency band is
co-located with an E-UTRABS.

6.7.2A

Additional requirements for
Band 41

These requirements may applyin
certain regions for Band 41.

6.7.6

Additional test requirements
for Band 41

These requirements may applyin
certain regions for Band 41.

7.6.5.2

Co-location with other base
stations

These requirements may be
applied for the protection of the
BS receivers when a BS operating
in another frequency band is co--
located with an E-UTRABS.
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4.4 Selection of configurations for testing

Most tests in the present document are only performed for a subset of the possible combinations of test conditions. For
instance:

- Not all transceivers in the configuration may be specified to be tested;
- Only one RF channel may be specified to be tested;

- Not all channel bandwidths may be specified to be tested.

4.5 BS Configurations

4.5.1  Transmit configurations

Unless otherwise stated, the transmitter characteristics in clause 6 are specified at the BS antenna connector (test

port A) with a full complement of transceivers for the configuration in normal operating conditions. If any external
apparatus such as a TX amplifier, a filter or the combination of such devices is used, requirements apply at the far end
antenna connector (test port B).

Towards
External External antenna connector
PA device =
BS
1 1 D [] 1 TXe%gI.t 1
cabinet ilter
(if any) (if any)
Test port A Test port B
Figure 4.5-1: Transmitter test ports
4511 Transmission with multiple transmitter antenna connectors

Unless otherwise stated, for the tests in clause 6 of the present document, the requirement applies for each transmitter
antenna connector in the case of transmission with multiple transmitter antenna connectors.

Transmitter requirements are tested at the antenna connector, with the remaining antenna connector(s) being terminated.
If the manufacturer has declared the transmitter paths to be equivalent, it is sufficient to measure the signal at any one of
the transmitter antenna connectors,.

45.2  Receive configurations

Unless otherwise stated, the receiver characteristics in clause 7 are specified at the BS antenna connector (test port A)
with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus
such as a RX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna
connector (test port B).
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From
External External antenna connector
BS LNA device A
; e.g.
cabinet ] 1 <’ [ 1 RX filter 1
(if any) (if any)
Test port A Test port B

Figure 4.5-2: Receiver test ports

45.2.1 Reception with multiple receiver antenna connectors, receiver diversity

For the tests in clause 7 of the present document, the requirement applies at each receiver antenna connector for
receivers with antenna diversity or in the case of multi-carrier reception with multiple receiver antenna connectors.

Receiver requirements are tested at the antenna connector, with the remaining receiver(s) disabled or their antenna
connector(s) being terminated. If the manufacturer has declared the receiver paths to be equivalent, it is sufficient to
apply the specified test signal at any one of the receiver antenna connectors.

453 Duplexers

The requirements of the present document shall be met with a duplexer fitted, if a duplexer is supplied as part of the BS.
If the duplexer is supplied as an option by the manufacturer, sufficient tests should be repeated with and without the
duplexer fitted to verify that the BS meets the requirements of the present document in both cases.

The following tests shall be performed with the duplexer fitted, and without it fitted if this is an option:

1) subclause 6.2, base station output power, for the highest static power step only, if this is measured at the antenna
connector;

2) subclause 6.6, unwanted emissions; outside the BS transmit band;
3) subclause 6.6.4.5.3, protection of the BS receiver;

4) subclause 6.7, transmit intermodulation; for the testing of conformance, the carrier frequencies should be
selected to minimize intermodulation products fromthe transmitters falling in receive channels.

The remaining tests may be performed with or without the duplexer fitted.

NOTE 1: When performing receiver tests with a duplexer fitted, it is important to ensure that the output from the
transmitters does not affect the test apparatus. This can be achieved using a combination of attenuators,
isolators and filters.

NOTE 2: When duplexers are used, intermodulation products will be generated, not only in the duplexer but also in
the antenna system. The intermodulation products generated in the antenna systemare not controlled by
3GPP specifications, and may degrade during operation (e.g. due to moisture ingress). Therefore, to
ensure continued satisfactory operation of a BS, an operator will normally select EARFCNs to minimize
intermodulation products falling on receive channels. For testing of complete conformance, an operator
may specify the EARFCNSs to be used.

45.4  Power supply options

Ifthe BS is supplied with a number of different power supply configurations, it may not be necessary to test RF
parameters for each of the power supply options, provided that it can be demonstrated that the range of conditions over
which the equipment is tested is at least as great as the range of conditions due to any of the power supply
configurations.

This applies particularly if a BS contains a DC rail which can be supplied either externally or from an internal mains
power supply. In this case, the conditions of extreme power supply for the mains power supply o ptions can be tested by
testing only the external DC supply option. The range of DC input voltages for the test should be sufficient to verify the
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performance with any of the power supplies, over its range of operating conditions within the BS, including v ariation of
mains input voltage, temperature and output current.

455  Ancillary RF amplifiers

The requirements of the present document shall be met with the ancillary RF amplifier fitted . At tests according to
clauses 6 and 7 for TX and RX respectively, the ancillary amplifier is connected to the BS by a connecting network
(including any cable(s), attenuator(s), etc.) with applicable loss to make sure the appropriate operating conditions of the
ancillary amplifier and the BS. The applicable connecting network loss range is declared by the manufacturer. Other
characteristics and the temperature dependence of the attenuation of the connecting network are neglected. The actual
attenuation value of the connecting network is chosen for each test as one of the applicable extreme values. The lowest
value is used unless otherwise stated.

Sufficient tests should be repeated with the ancillary amplifier fitted and, if it is optional, without the ancillary RF
amp lifier to verify that the BS meets the requirements of the present document in both cases.

When testing, the following tests shall be repeated with the optional ancillary amplifier fitted according to the table
below, where x denotes that the test is applicable:

Table 4.5-1: Tests applicable to Ancillary RF Amplifiers

Receiver Subclause TX amplifier only RX amplifier only TX/RX amplifiers
Tests combined (Note)

7.2 X X

7.5 (Narrowband X X

blocking)
7.6 X X
7.7 X X
7.8 X

Transmitter 6.2 X X

Tests 6.6.1 X X

6.6.2 X X

6.6.3 X X

6.6.4 X X

6.7 X X

NOTE: Combining can be by duplex filters or any other network. The amplifiers can either be in RX or TX
branch or in both. Either one of these amplifiers could be a passive network.

In test according to subclauses 6.2 and 7.2 highest applicable attenuation value is applied.

45.6 BS withintegrated luant BS modem

Unless otherwise stated, for the tests in the present document, the integrated luant BS modem shall be switched off.
Spurious emissions according to clauses 6.6.4 and 7.7 shall be measured only for frequencies above 20M Hz with the
integrated luant BS modemswitched on.

4.5.7 BS using antenna arrays

A BS may be configured with a multiple antenna port connection for some or all of its transceivers or with an antenna
array related to one cell (not one array per transceiver). This subclause applies to a BS which meets at least one of the
following conditions:

- the transmitter output signals fromone or more transceiver appear at more than one antenna port; or

- there is more than one receiver antenna port for a transceiver or per cell and an input signal is required at more
than one port for the correct operation of the receiver thus the outputs from the transmitters as well as the inputs
to the receivers are directly connected to several antennas (known as "aircombining™); or

- transmitters and receivers are connected via duplexers to more than one antenna.

In case of diversity or spatial multiplexing, multiple antennas are not considered as an antenna array.
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Ifa BS is used, in normal operation, in conjunction with an antennasystemwhich contains filters or active elements
which are necessary to meet the E-UTRA requirements, the conformance tests may be performed on a system
comprising the BS together with these elements, supplied separately for the purposes of testing. In this case, it must be
demonstrated that the performance of the configuration under test is representative of the systemin normal operation,
and the conformance assessment is only applicable when the BS is used with the antennasystem.

For conformance testing of such a BS, the following procedure may be used.

4571 Receiver tests

For each test, the test signals applied to the receiver antenna connectors shall be such that the sum of the powers of the
signals applied equals the power of the test signal(s) specified in the test.

An example of a suitable test configuration is shown in figure 4.5.7.1-1.

Rxantenna
interface
P
Test input Splitti '; Base Ps = sum(P;), where Ps is the
plitting H : ired | ified
o e—— , required input power specifie
P P, network ' Station

Figure 4.5.7.1-1: Receiver test set-up

For spurious emissions from the receiver antenna connector, the test may be performed separately for each receiver
antenna connector.

457.2 Transmitter tests

For each test, the test signals applied to the transmitter antenna connectors (P;) shall be such that the sumof the powers
of the signals applied equals the power of the test signal(s) (Ps) specified in the test. This may be assessed by separately
measuring the signals emitted by each antenna connector and summing the results, or by combining the signals and
performing a single measurement. The characteristics (e.g. amplitude and phase) of the combining network should be
such that the power of the combined signal is maximised.

An example of a suitable test configuration is shown in figure 4.5.7.2-1.

Txantenna

interface
P
v . Test output

Base i Combining | Ps ortp
Station * network I+ P _

¢ Ps =sum(P;), where Ps is the
: required output power specified

Figure 4.5.7.2-1: Transmitter te st set-up

For Intermodulation attenuation, the test may be performed separately for each transmitter antenna connector.

3GPP



Release 11 34 3GPP TS 36.141 V11.6.0 (2013-09)

4.6 Manufacturer’s declarations of regional and optional
reguirements

4.6.1  Operating band and frequency range

The manufacturer shall declare which operating band(s) specified in clause 5.5 that is supported by the BS under test
and if applicable, which frequency ranges within the operating band(s) that the base station can operate in.
Requirements for other operating bands and frequency ranges need not be tested.

The manufacturer shall declare which operating band(s) specified in clause 5.5 are supported by the BS under test for
carrier aggregation.

4.6.2 Channel bandwidth

The manufacturer shall declare which of the channel bandwidths specified in TS36.104 [2] subclause 5.6 that are
supported by the BS under test. Requirements for other channel bandwidths need not be tested.

4.6.3 Base station output power

The manufacturer shall declare for the BS under test the rated output power for each supported transmit channel
bandwidth.

4.6.4  Spurious emissions Category
The manufacturer shall declare one of the following:

a) The BS is tested against Category A limits for spurious emissions, as defined in ITU-R Recommendation
SM.329[5]. In this case

- conformance with the operating band unwanted emissions requirements in clause 6.6.3.5.1 is mandatory, and
the requirements specified in clause 6.6.3.5.2 need not be tested..

- conformance with the spurious emissions requirements in clause 6.6.4.5.1 is mandatory, and the requirements
specified in clause 6.6.4.5.2 need not be tested.

b) The BS is tested against Category B limits for spurious emissions, as defined in ITU-R Recommendation
SM.329[5]. In this case,

- conformance with the operating band unwanted emissions requirements in clause 6.6.3.5.2 is mandatory, and
the requirements specified in clause 6.6.3.5.1 need not be tested.

- conformance with the spurious emissions requirements in clause 6.6.4.5.2 is mandatory, and the requirements
specified in clause 6.6.4.5.1 need not be tested.

4.6.5  Additional operating band unwanted emissions

The manufacturer shall declare whether the BS under test is intended to operate in geographic areas where the
additional operating band unwanted emission limits defined in clause 6.6.3.5.3 apply. If this is the case, compliance
with the test requirement specified in Tables 6.6.3.5.3-1, 6.6.3.5.3-2 or 6.6.3.5.3-3 are mandatory; otherwise these
requirements need not be tested.

Fora BS declared to support Band 20 and to operate in geographic areas within the CEPT in which frequencies are
allocated to broadcasting (DTT) service, the manufacturer shall additionally declare the following quantities associated
with the applicable test conditions of Table 6.6.3.5.3-4 and information in annex G of [2] :

Pemn Declared emission level for channel N
P1omuz Maximum output Power in 10 MHz

Fora BS declared to support Band 24 and intended to operate in geographic areas in which the conditions for emissions
falling into the 1559-1610 M Hz band according to FCC Order DA 10-534 apply, the manufacturer shall additionally
declare the following quantities associated with the applicable test conditions of Table 6.6.4.5.4-4:
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Pe 1z  Declared emission level (measurement bandwidth = 1kHz)

Pe amnz  Declared emission level (measurement bandwidth = 1IMHz)

4.6.6  Co-existence with other systems

The manufacturer shall declare whether the BS under test is intended to operate in geographic areas where one or more
of the systems GSM850, GSM 900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or PHS operating in
another band are deployed. If this is the case, compliance with the applicable test requirement for spurious emissions
specified in clause 6.6.4.5.4 shall be tested.

4.6.7  Co-location with other base stations

The manufacturer shall declare whether the BS under test is intended to operate co-located with base stations of one or
more of the systems GSM 850, GSM 900, DCS1800, PCS1900, UTRA FDD, UTRA TDD and/or E-UTRA operating in
another band. If this is the case,

- compliance with the applicable test requirement for spurious emissions specified in clause 6.6.4.5.5 shall be
tested.

- compliance with the applicable test requirement for receiver blocking specified in clause 7.6 shall be tested.

4.6.8  Manufacturer's declarations of supported RF configurations

The manufacturer shall declare which operational configurations the BS supports by declaring the following
parameters:

- Support of the BS in non-contiguous spectrum operation. I1fthe BS does not support non-contiguous spectrum
operation the parameters for non-contiguous spectrum operation below shall not be declared.

- The supported operating bands defined in subclause 5.5;

- The frequency range within the above operating band(s) supported by the BS;

- The maximum Base Station RF bandwidth supported by a BS within each operating band;
« for contiguous spectrumoperation
« fornon-contiguous spectrum operation

- The supported operating configurations (multi-carrier, carrier aggregation, and/or single carrier) within each
operating band.

- The supported component carrier combinations at nominal channel spacing within each operating band and sub-
block.

- -The rated output power per carrier;

« for contiguous spectrumoperation

» fornon-contiguous spectrum operation

NOTE: Different rated output powers may be declared for different operating configurations.

- The rated total output power as a sumof all carriers;

« for contiguous spectrumoperation

« fornon-contiguous spectrum operation
- Maximum number of supported carriers within each band;

« for contiguous spectrumoperation

« fornon-contiguous spectrum operation
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If the rated total output power and total number of supported carriers are not simultaneously supported, the
manufacturer shall declare the following additional parameters:

- The reduced number of supported carriers at the rated total output power;

- The reduced total output power at the maximum number of supported carriers.

4.7 Specified frequency range and supported channel
bandwidth

Unless otherwise stated, the test shall be performed with a lowest and the highest bandwidth supported by the BS. The
manufacturer shall declare that the require ments are fulfilled for all other bandwidths supported by the BS which are not
tested.

The manufacturer shall declare:

- which of the operating bands defined in subclause 5.5 are supported by the BS.

- the frequency range within the above frequency band(s) supported by the BS.

- the channel bandwidths supported by the BS

For CA specific testing in section 4.7.2, the manufacturer’s declaration in section 4.6.8 will be applied.

For the single carrier testing many tests in this TS are performed with appropriate frequencies in the bottom, middle and
top channels of the supported frequency range of the BS. These are denoted as RF channels B (bottom), M (middle) and
T (top).

Unless otherwise stated, the test shall be performed with a single carrier at each of the RF channels B, M and T.

When a test is performed by a test laboratory, the EARFCNSs to be used for RF channels B, M and T shall be specified
by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

When a test is performed by a manufacturer, the EARFCNs to be used for RF channels B, M and T may be specified by
an operator.

4.7.1 RF bandwidth position for non-single carrier testing

Many tests in this TS are performed with the maximum RF bandwidth located at the bottom, middle and top of the
supported frequency range in each operating band. These are denoted as Brrgw(bottom), Mgesw (middle) and Trraw
(top).

Unless otherwise stated, the test shall be performed at Bgrraw, Mrraw and Trmw defined as following:
- Bgrrsw: maximum RF bandwidth located at the bottom of the supported frequency range in each operating band;
- Mgrew: maximum RF bandwidth located in the middle of the supported frequency range in each operating band,;
- Tresw: maximum RF bandwidth located at the top of the supported frequency range in each operating band.
When a test is performed by a test laboratory, the position of Brraw, Mrraw and Trraw in the operating band shall be

specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

4.7.2  Aggregated channel bandwidth position for CA specific testing

Occupied bandwidth test in this TS is performed with the aggregated channel bandwidth and sub-block bandwidths
located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as Bgw
channel ca(bottom), Mew chamd ca (Middle) and Tew channe ca (top) for contiguous spectrum operation and Bgw channe

Block (D0ttoM), My channe Blos (Middle) and Tew chamnd Blos (tOp) for non-contiguous spectrum operation.

Unless otherwise stated, the test for contiguous spectrum operation shall be performed at Bgw channd ca; Maw channel ca
and Tew chanrel ca defined as following:

- Bgwchane ca: aggregated channel bandwidth located at the bottom of the supported frequency range in each
operating band;
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- Mgw channel ca: @ggregated channel bandwidth located close in the middle of the supported frequency range in
each operating band, with the center frequency of each component carrier aligned to the channel raster;

- Tsw onamne ca: aggregated channel bandwidth located at the top of the supported frequency range in each
operating band.

Unless otherwise stated, the test for non-contiguous spectrum operation shall be performed at Bgw chamel Blok:» MBW channel
Block ANd Tew chamel Block defined as following:

- Bgw chane Block: Sub-block bandwidths located at the bottom of the supported frequency range in each operating
band;

- Magw channel BIock: Sub-block bandwidths located close in the middle of the supported frequency range in each
operating band, with the center frequency of each component carrier aligned to the channel raster;

- Taw cnannd Block: Sub-block bandwidths located at the top of the supported frequency range in each operating band.

When a test is performed by a test laboratory, the position of Bgw chane cas Mew channel ca @nd Tew channe ca for
contiguous spectrum operation in the operating band and Bgw chamel Block: MBw channd Blosk @Nd Tew chane Block fOr non-
contiguous spectrum operation shall be specified by the laboratory. The laboratory may consult with operators, the
manufacturer or other bodies.

4.8 Format and interpretation of tests

Each test in the following clauses has a standard format:

X Title

All tests are applicable to all equipment within the scope of the present document, unless otherwise stated.
X.1  Definition and applicability

This subclause gives the general definition of the parameter under consideration and specifies whether the test is
applicable to all equipment or only to a certain subset. Required manufacturer declarations may be included here.

X.2  Minimum Requirement

This subclause contains the reference to the subclause to the 3GPP reference (or core) specification which defines the
Minimum Requirement.

X.3  TestPurpose

This subclause defines the purpose of the test.
X.4  Method of test

X.4.1 Initial conditions

This subclause defines the initial conditions for each test, including the test environment, the RF channels to be tested
and the basic measurement set-up.

X.4.2 Procedure

This subclause describes the steps necessary to performthe test and provides further details of the test definition like
point of access (e.g. test port), domain (e.g. frequency-span), range, weighting (e.g. bandwidth), and algorithms (e.g.
averaging).

X.5 TestRequirement

This subclause defines the pass/fail criteria for the equipment under test. See subclause 4.1.2.5 Interpretation of
measure ment results.

4.9 Applicability of requirements

For BS that is E-UTRA (single-RAT) capable only, the requirements in the present document are applicable and
additional conformance to TS 37.141 [18] is optional. Fora BS additionally conforming to TS 37.141 [18],
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conformance to some of the RF requirements in the present document can be demonstrated through the corresponding
requirements in TS 37.141 [18] as listed in Table 4.9-1

Table 4.9-1: Alternative RF test requirements for a BS additionally conforming to TS 37.141 [18]

RFrequirement

Clause in the present

Alternative clause in TS

document 37.141[18]
Base station output power 6.2.5 6.2.1.5
Transmit ON/OFF power 6.4 6.4
Unwanted emissions
Transmitter Spurious emissions 6.6.4.5 6.6.1.5 (except for

6.6.1.5.3)

Operating band unwanted

6.6.3.5.1,6.6.35.2

6.6.2.5 (except for

emissions (NOTE 1) 6.6.2.5.3and 6.6.2.5.4)
Transmitter intermodulation 6.7.5 6.7.5.1
Narrowband blocking 755 7.45.2
Blocking 7.6.5.1 7.45.1
Out-of-band blocking 7651 7551
Co-location with other base stations 7.65.2 755.2
Receiver spurious emissions 7.7.5 7.65.1
Intermodulation 7.85 7.75.1
Narrowband intermodulation 7.8.5 7.75.2

NOTE 1: This does not apply when the lowest or highest carrier frequency is configured as 1.4 or
3 MHz carrier in bands of Band Category 1 or 3 according to clause 4.4 in TS 37.141
[18].

4.10

Fora BS declared to be capable of contiguous spectrumoperation only, contiguous spectrumoperation test
configuration shall be used for testing.

Test configuration for non-single carrier operations

Fora BS declared to be capable of contiguous and non-contiguous spectrum operation and where the parameters in the
manufacture’s declaration according to subclause 4.6.8 are not identical for contiguous and non-contiguous spectrum
operation, both contiguous and non-contiguous spectrum operation test configurations shall be used for testing.

Fora BS declared to be capable of contiguous and non-contiguous spectrum operation and where the parameters in the
manufacture’s declaration according to subclause 4.6.8 are identical for contiguous and non -contiguous spectrum
operation, the test configuration in table 4.10-1 shall be used for testing.
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Table 4.10-1: Test configuration for a BS capable of contiguous and non-contiguous spectrum
operation and where the parameters declared by manufacture are identical

BS test case Test configuration
6.2 Base station output power 4.10.1
6.4 Transmit ON/OFF power (only applied for E-UTRATDD BS) 4.10.1
6.5 Transmitted signal quality
6.5.1 Frequency error 4.10.1
6.5.2 Error Vector Magnitude 4101
6.5.3 Time alignment error 4.10.1
6.6 Unwanted emissions
6.6.1 Occupied bandwidth 4.10.2 (Note)
6.6.2 Adjacent Channel Leakage power Ratio (ACLR) 218:13
6.6.2.2 Cumulative ACLR requirementin non-contiguous spectrum 4.10.3
6.6.3 Operating band unwanted emissions jigé
6.6.4 Transmitter spurious emissions 4.10.3
6.7 Transmitter intermodulation Same TC as used in 6.6
7.5 Adjacent Channel Selectivity(ACS) and narrow-band blocking 4.10.3
7.6 Blocking 4.10.3
7.7 Receiver spurious emissions 4.10.3
7.8 Receiver intermodulation 4.10.3

NOTE: For a BS operating in non-contiguous spectrum operation, the sum of channel bandwidth of
component carrier is calculated per sub-block.

4.10.1 General test configuration

The purpose of the general multi-carrier test configuration is to test all BS requirements excluding CA occupied
bandwidth.

For contiguous spectrum operation test configurations used in receiver tests only the two outermost carriers within each
supported operating band need to be generated by the test equipment.
410.1.1 Contiguous spectrum operation test configuration generation

The contiguous spectrum operation test configuration should be constructed on a per band basis using the following
method:

- Declared maximum supported RF bandwidth for contiguous spectrum operation shall be used;

- Select the narrowest supported carrier and place it ad jacent to the lower edge of the RF bandwidth. Place a 5
MHz carrier adjacent to the upper edge of the RF bandwidth.

- Fortransmitter tests, select as many 5 MHz carriers that the BS supports within a band and fit in the rest of the
declared maximum supported RF bandwidth. Place the carriers adjacent to each other starting fromthe upper
edge of the RF bandwidth. The nominal carrier spacing defined in clause 5.7 shall apply;

- If 5MHzcarriers are not supported by the BS the narrowest supported channel BW shall be selected instead.

The test configuration should be constructed on a per band basis for all component carriers of the inter-band CA bands
declared to be supported by the BS and are trans mitted using the same antenna port. All configured component carriers
are transmitted simu ltaneously in the tests where the transmitter should be on.

4.10.1.2 Contiguous spectrum operation test configuration power allocation

For a BS declared to support MC operation,

Set the power of each carrier to the same level so that the sum of the carrier powers equals the rated total output power
according to the manufacturer’s declaration in sub clause 4.6.8.

For a BS declared to support only CA operation,
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Set the power spectral density of each carrier to the same level so that the sumof the carrier powers equals the rated
total output power according to the manufacturer’s declaration in sub clause 4.6. 8.

4.10.2 CA specific test configuration

The test configuration in this clause is used to test CA occupied bandwidth. Fora BS operating in non-contiguous
spectrum operation, the CA specific test configuration is applicable per sub-block irrespective of the sub-block gap.
410.2.1 Test configuration generation

The CA specific test configuration should be constructed on a per band basis using the following method:

- Allcomponent carrier combinations supported by the BS, which have different sumof channel bandwidth of
component carrier, shall be tested. For all component carrier combinations which have the same sumof channel
bandwidth of component carriers, only one of the component carrier combinations shall be tested. Fora BS
operating in non-contiguous spectrum operation, the sum of channel bandwidth of component carrier is
calculated per sub-block.

- Ofallcomponent carrier combinations which have same sum of channel bandwidth of component carrier , select
those with the narrowest carrier at the lower edge.

- Ofthe combinations selected in the previous step, select one with the narrowest carrier at the upper edge.

- Ifthere are multiple combinations fulfilling previous steps, select the one with the smallest number of
component carrier.

- Ifthere are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent
to the lowest carrier.

- Ifthere are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent
to the highest carrier

- Ifthere are multiple combinations fulfilling previous steps, select the one with the widest carrier being adjacent
to the carrier which has been selected in the previous step.

- Ifthere are multiple combinations fulfilling previous steps, repeat the previous step until there is only one
combination left.

- The nominal carrier spacing defined in clause 5.7.1A shall apply.

4.10.2.2 Test configuration power allocation

Set the power spectral density of each carrier to be the same level so that the sum of the carrier powers equals the rated
total output power for E-UTRA according to the manufacturer’s declaration in sub clause 4.6.8.

4.10.3 Non-contiguous test configuration

The purpose of the non contiguous multi-carrier test configuration is to test all BS requirements excluding CA occupied
bandwidth.

For non-contiguous spectrumoperation test configurations used in receiver tests, outermost carriers for each sub-block
need to be generated by the test equipment.

410.3.1 Non-contiguous spectrum operation test configuration generation

The non-contiguous spectrum operation test configuration is constructed on a per band basis using the following
method:

- The RF bandwidth shall be the maximum supported RF bandwidth for non-contiguous spectrum operation. The
RF bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum
supported RF bandwidth.

- Fortransmitter tests, place a 5SMHz carrier adjacent to the upper edge of the RF bandwidth and a 5SMHz carrier
adjacent to the lower edge of the RF bandwidth. If 5 M Hz carriers are not supported by the BS, the narrowest
supported channel BW shall be selected instead.
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- Forreceiver tests, place a 5SMHz carrier adjacent to the upper edge of the RF bandwidth and a SMHz carrier
adjacent to the lower edge of the RF bandwidth. If 5 MHz E-UTRA carriers are not supported by the BS, the
narrowest supported channel BW shall be selected instead.

- Forreceiver tests, if the remaining gap is at least 15 MHz plus two times the channel BW used in the previous
step and the BS supports at least 4 carriers, place a carrier of this BW adjacent to each already placed carrier for
each sub-block. The nominal carrier spacing defined in subclause 5.7 shall apply.

- The sub-block edges adjacent to the sub-block gap shall be determined using the specified Fofset for the carrier
adjacent to the sub-block gap.

4.10.3.2 Non-contiguous spectrum operation test configuration power allocation

Set the power of each carrier to the same level so that the sumof the carrier powers equals the rated total output power
according to the manufacturer’s declaration in subclause 4.6.8.

410.3.24 VOID

5 Operating bands and channel arrangement

5.1 General

The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in
the present release of specifications.

NOTE: Other operating bands and channel bandwidths may be considered in future releases.

5.2 Void
5.3 Void
5.4 Void

5.5 Operating bands

E-UTRA is designed to operate in the operating bands defined in Table 5.5-1.
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Table 5.5-1 E-UTRA operating bands

Uplink (UL) operating band Downlink (DL) operating band

OE;;gr-;eiﬁg BSreceive BS transmit Duplex

Band UE transmit UEreceive Mode
FuL_tlow — FuL high FoL_low — FoL high
1 1920 MHz - 1980 MHz 2110 MHz - 2170 MHz FDD
2 1850 MHz - 1910 MHz 1930 MHz - 1990 MHz FDD
3 1710 MHz - 1785 MHz 1805 MHz - 1880 MHz FDD
4 1710 MHz - 1755 MHz 2110 MHz - 2155 MHz FDD
5 824 MHz - 849 MHz 869 MHz - 894MHz FDD
6" 830 MHz - 840 MHz 875 MHz - 885 MHz FDD
7 2500 MHz - 2570 MHz 2620 MHz - 2690 MHz FDD
8 880 MHz - 915 MHz 925 MHz - 960 MHz FDD
9 17499 MHz - 17849 MHz | 18449 MHz - 1879.9 MHz FDD
10 1710 MHz - 1770 MHz 2110 MHz - 2170 MHz FDD
11 14279 MHz — 14479 MHz | 14759MHz - 1495.9 MHz FDD
12 699 MHz - 716 MHz 729 MHz - 746 MHz FDD
13 777 MHz — 787 MHz 746 MHz — 756 MHz FDD
14 788 MHz - 798 MHz 758 MHz - 768 MHz FDD
15 Reserved Reserved FDD
16 Reserved Reserved FDD
17 704 MHz 716 MHz 734 MHz 746 MHz FDD
18 815 MHz - 830 MHz 860 MHz - 875 MHz FDD
19 830 MHz - 845 MHz 875 MHz - 890 MHz FDD
20 832 MHz - 862 MHz 791 MHz - 821 MHz FDD
21 14479 MHz - 14629 MHz | 14959 MHz - 1510.9 MHz FDD
22 3410 MHz - 3490 MHz 3510 MHz - 3590 MHz FDD
23 2000 MHz - 2020 MHz 2180 MHz - 2200 MHz FDD
24 1626 5MHz - 1660.5 MHz 1525 MHz - 1559 MHz FDD
25 1850 MHz - 1915 MHz 1930 MHz - 1995 MHz FDD
26 814 MHz — 849 MHz 859 MHz — 894 MHz FDD
27 807 MHz - 824 MHz 852 MHz - 869 MHz FDD
28 703 MHz — 748 MHz 758 MHz — 803 MHz FDD
29 N/A 717 MHz - 728 MHz FDD
33 1900 MHz - 1920 MHz 1900 MHz - 1920 MHz TDD
34 2010 MHz - 2025 MHz 2010 MHz - 2025 MHz TDD
35 1850 MHz - 1910 MHz 1850 MHz - 1910 MHz TDD
36 1930 MHz - 1990 MHz 1930 MHz - 1990 MHz TDD
37 1910 MHz - 1930 MHz 1910 MHz - 1930 MHz TDD
38 2570 MHz - 2620 MHz 2570 MHz - 2620 MHz TDD
39 1880 MHz - 1920 MHz 1880 MHz - 1920 MHz TDD
40 2300 MHz - 2400 MHz 2300 MHz - 2400 MHz TDD
41 2496 MHz - 2690 MHz 2496 MHz  — 2690 MHz TDD
42 3400 MHz - 3600 MHz 3400 MHz - 3600 MHz TDD
43 3600 MHz — 3800 MHz 3600 MHz  — 3800 MHz TDD
44 703 MHz - 803 MHz 703 MHz - 803 MHz TDD
Note 1:  Band 6 is not applicable.
Note 2:  Restricted to E-UTRA operation when carrier aggregation is configured. The downlink
operating band is paired with the uplink operating band (external) of the carrier
aggregation configuration that is supporting the configured Pcell.

E-UTRA is designed to operate for the carrier aggregation bands defined in Tables 5.5-2to 5.5-4.

Table 5.5-2. Intra-band contiguous carrier aggregation bands

CA Band E-UTRA operating band
CA 1 1
CA 7 7
CA 38 38
CA_40 40
CA 41 41
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Table 5.5-3. Inter-band carrier aggregation bands

CA Band E-UTRA operating bands
CA 1-5 1
5
CA_1-18 1
18
CA 1-19 1
19
CA 1-21 1
21
CA 2-17 2
17
CA 2-29 2
29
CA 3-5 3
5
CA 3-7 3
>
CA 3-8 3
8
CA 3-20 3
20
CA 4-5 4
5
CA 4-7 4
7
CA 4-12 4
12
CA 4-13 4
13
CA 4-17 4
17
CA 4-29 4
29
CA 5-12 5
12
CA 5-17 5
17
CA_7-20 7
20
CA_8-20 8
20
CA 11-18 11
18

Table 5.5-4. Intra-band non-contiguous carrier aggregation bands

CA Band E-UTRA operating band
CA_25-25 25
CA 41-41 41

5.6 Channel bandwidth

Requirements in present document are specified for the channel bandwidths listed in Table 5.6-1.
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Table 5.6-1: Transmission bandwidth configuration Ngg in E-UTRA channel bandwidths

Channel bandwidth

14 3
BWChanneI [M HZ]

10

15

20

Transmission bandwidth
configuration Ngg

25

50

75

100

Figure 5.6-1shows the relation between the Channel bandwidth (BW chame) and the Transmission bandwidth
configuration (Ngg). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the

channel bandwidth, i.e. at Fc +/- BWchame /2.
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Figure 5.6-1: Definition of Channel Bandwidth and Transmission Bandwidth Configuration

for one E-UTRA carrier.

Figure 5.6-2 illustrates the aggregated channel bandwidth for intra-band carrier aggregation.
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Figure 5.6-2: Definition of Aggregated Channel Bandwidth for intra-band carrier aggregation

{
i
{
i

The lower edge of the Aggregated Channel Bandwidth (BW chama_ca) is defined as Fegge 1ow = Fc_low - Fofset. The upper
edge of the aggregated channel bandwidth is defined as Fegge nigh = Fc_nigh + Forset. The Aggregated Channel Bandwidth,

BW chamd_ca, is defined as follows:
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BWChanneI_(‘A = I:edge_high - I:edge_lc?w [MHz]

Figure 5.6-3 illustrates the sub-block bandwidth for a BS operating in non-contiguous spectrum.
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Figure 5.6-3 Definition of Sub-block Bandwidth for intra-band non-contiguous spectrum

The lower sub-block edge of the Sub-block Bandwidth (BW chamel plock) is defined as Fege piock, low = Fc plockjow = Fofiser. The
upper sub-block edge of the Sub-block Bandwidth is defined as Feage plockhigh = Fcplockhigh + Fotset. The Sub-block

Bandwidth, BW chamelbioa, IS defined as follows:

BW chamd plock = Fedge plockpigh - Fedgeplodc,low [MHZ]

Fofset IS defined in Table 5.6-2 below where BW channer is defined in Table 5.6-1.

Table 5.6-2: Definition of Fgsset

Channel Bandwidth of the Lowest or Fottset[MHz]
Highest Carrier: BW channe[MHZ]
5, 10, 15, 20 BWChanneI/2

NOTE 1. Fuet is calculated separately for the Lower Edge/Lower Sub-block Edge and the Upper Edge of the

Aggregated Channel Bandwidth/Sub-block Bandwidth.

NOTE 2: The values of BWcpame_ca /Sub-block Bandwidth for UE and BS are the same if the channel bandwidths
of lowest and the highest component carriers are identical.

5.7 Channel arrangement

5.7.1  Channel spacing

The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the
channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriers is defined as following:

Nominal Channel spacing = (BWChanneI(l) + BWChanneI(Z))/Z
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where BW chame(z) and BW chamel) are the channel bandwidths of the two respective E-UTRA carriers. The channel
spacing can be adjusted to optimize performance in a particular deployment scenario.

5.7.1A CA Channel spacing

For intra-band contiguously aggregated carriers the channel spacing between adjacent component carriers s hall be
mu ltip le of 300 kHz.

The nominal channel spacing between two adjacent aggregated E-UTRA carriers is defined as follows:

BWChanne(l) + BWChanne(Z) - O'ﬂBWChanne(l) - BWChanne(z)
0.6

0.3

Nominal channel spacing=

where BW chame(z) and BW chamel@) are the channel bandwidths of the two respective E-UTRA component carriers
according to Table 5.6-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be
adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular
deployment scenario.

57.2 Channel raster

The channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple
of 100 kHz

5.7.3  Carrier frequency and EARFCN

The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel
Number (EARFCN) in the range 0 - 65535. The relation between EARFCN and the carrier frequency in MHz for the
downlink is given by the following equation, where Fp_ 0w and Nogs-pL are given in table 5.7.3-1 and Np__ is the
downlink EARFCN.

FoL = FoL tow * 0.1(NpL — Noss-pL)

The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation
where Fy_jow and Nogs-uL are given in table 5.7.3-1 and Ny is the uplink EARFCN.

FuL = Fut_tow + 0.1(NuL — Nofs-uL)
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Table 5.7.3-1: E-UTRA channel numbers

E-UTRA Downlink Uplink
Operagng FoL_tlow[MHZ] Norfs-bL Range of No. FuL_tlow [MHZ] Nosfs-uL Range of Nuc
Ban
1 2110 0 0-599 1920 18000 18000 — 18599
2 1930 600 600 - 1199 1850 18600 18600 — 19199
3 1805 1200 1200 — 1949 1710 19200 19200 — 19949
4 2110 1950 1950 — 2399 1710 19950 19950 — 20399
5 869 2400 2400 - 2649 824 20400 20400 — 20649
6 875 2650 2650 — 2749 830 20650 20650 — 20749
7 2620 2750 2750 — 3449 2500 20750 20750 — 21449
8 925 3450 3450 — 3799 880 21450 21450 — 21799
9 1844.9 3800 3800 — 4149 1749.9 21800 21800 — 22149
10 2110 4150 4150 — 4749 1710 22150 22150 — 22749
11 1475.9 4750 4750 — 4949 1427.9 22750 22750 — 22949
12 729 5010 5010 - 5179 699 23010 23010 — 23179
13 746 5180 5180 - 5279 777 23180 23180 — 23279
14 758 5280 5280 — 5379 788 23280 23280 — 23379
17 734 5730 5730 — 5849 704 23730 23730 — 23849
18 860 5850 5850 — 5999 815 23850 23850 — 23999
19 875 6000 6000 — 6149 830 24000 24000 — 24149
20 791 6150 6150 - 6449 832 24150 24150 - 24449
21 1495.9 6450 6450 — 6599 1447.9 24450 24450 — 24599
22 3510 6600 6600-7399 3410 24600 24600-25399
23 2180 7500 7500 — 7699 2000 25500 25500 - 25699
24 1525 7700 7700 — 8039 1626.5 25700 25700 — 26039
25 1930 8040 8040 — 8689 1850 26040 26040 — 26689
26 859 8690 8690 — 9039 814 26690 26690 - 27039
27 852 9040 9040 - 9209 807 27040 27040 — 27209
28 758 9210 9210 - 9659 703 27210 27210 — 27659
29 717 9660 9660 — 9769 N/A
33 1900 36000 36000 — 36199 1900 36000 36000 — 36199
34 2010 36200 36200 — 36349 2010 36200 36200 — 36349
35 1850 36350 36350 — 36949 1850 36350 36350 — 36949
36 1930 36950 36950 — 37549 1930 36950 36950 — 37549
37 1910 37550 37550 — 37749 1910 37550 37550 — 37749
38 2570 37750 37750 — 38249 2570 37750 37750 — 38249
39 1880 38250 38250 — 38649 1880 38250 38250 — 38649
40 2300 38650 38650 — 39649 2300 38650 38650 — 39649
41 2496 39650 39650 — 41589 2496 39650 39650 — 41589
42 3400 41590 41590 — 43589 3400 41590 41590 — 43589
43 3600 43590 43590 — 45589 3600 43590 43590 — 45589
44 703 45590 45590 — 46589 703 45590 45590 — 46589
NOTE 1: The channel numbers that designate carrier frequencies so close to the operating band edges thatthe
carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25, 50,
75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99
channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 5,
10, 15 and 20 MHz respectively.
NOTE 2: Restricted to E-UTRA operation when carrier aggregation is configured.

5.8 Requirements for contiguous and non-contiguous spectrum

A spectrumallocation where the BS operates can either be contiguous or non-contiguous. Unless otherwise stated, the
requirements in the present specification apply for BS configured for both contiguous spectrumoperation and non-
contiguous spectrum operation.

For BS operation in non-contiguous spectrum, some requirements apply also inside the sub-block gaps. For each such
requirement, it is stated how the limits apply relative to the sub-block edges.
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6 Transmitter characteristics

6.1 General

General test conditions for transmitter tests are given in Clause 4, including interpretation of measurement results and
configurations for testing. BS configurations for the tests are defined in Clause 4.5, while Annex H provides an
informative description of E-UTRAN test cases.

6.1.1 E-UTRA Test Models

The set-up of physical channels for transmitter tests shall be according to one of the E-UTRA test models (E-TM)
below. A reference to the applicable test model is made within each test.

The following general parameters are used by all E-UTRA test models:

— The test models are defined for a single antenna port (using p = 0); 1 code word (q = 0), 1 layer, precoding is not
used; unless specified otherwise

— Duration is 10 subframes (10 ms)

—  Normal CP

— Virtual resource blocks of localized type, no intra-subframe hopping for PDSCH
— UE-specific reference signals are not used

Power settings of physical channels are defined by physical channel EPRE relative to the EPRE of the RS. The relative
accuracy of the physical channel EPRE as referred to the EPRE of the RS shall have a tolerance of £0.5 dB.

For E-UTRA TDD, test models are derived based on the uplink/downlink configuration 3 and special subframe
configuration 8 defined in TS36.211, i.e. as showing in the table 6.1.1-1. Number of frames for the test models is 2.

Table 6.1.1-1: Configurations of TDD eNB test models

Downlink-to- Number of UL/DL sub-
Uplink frames per radio frame (10 DwPTS GP UpPTS
Switch-point ms)
periodicity DL UL
10ms 6 3 24144 T, 2192-T, 4384-T;

6.1.1.1 E-UTRA Test Model 1.1 (E-TM1.1)
This model shall be used for tests on:
*  BS output power
*  Unwanted emissions
*  Occupied bandwidth
« ACLR
«  Operating band unwanted emissions
«  Transmitter spurious emissions
+  Transmitter intermodulation

* RS absolute accuracy
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Table 6.1.1.1-1: Physical channel parameters of E-TM1.1

Parameter | 1.4MHz | 3MHz | 5MHz | 10MHz | 15 MHz | 20 MHz
Reference, Synchronisation Signals
RS boosting, Ps = Es/Ea 1 1 1 1 1 1
Synchronisation signal EPRE/ Ers [dB] 0.000 0.000 0.000 0.000 0.000 0.000
Reserved EPRE/ Egrs [dB] -inf -inf -inf -inf -inf -inf
PBCH
PBCH EPRE/ Ers [dB] 0.000 0.000 0.000 0.000 0.000 0.000
Reserved EPRE/ Ers [dB] -inf -inf -inf -inf -inf -inf
PCFICH
# of symbols used for control channels 2 1 1 1 1 1
PCFICH EPRE/ Ers [dB] 3.222 0 0 0 0 0
PHICH
# of PHICH groups 1 1 1 2 2 3
# of PHICH per group 2 2 2 2 2 2
PHICH BPSK symbol pow er / Ers [dB] -3.010 -3.010 -3.010 -3.010 -3.010 -3.010
PHICH group EPRE/ Egrs [dB] 0 0 0 0 0 0
PDCCH
# of available REGs 23 23 43 90 140 187
# of PDCCH 5 10
# of CCEs per PDCCH 1 1 2 2 2
# of REGs per CCE 9 9 9 9 9
# of REGs allocated to PDCCH 18 18 36 90 126 180
# of <NIL> REGs added for padding 5 5 7 0 14 7
PDCCH REG EPRE/ Ers[dB] 0.792 2.290 1.880 1.065 1.488 1.195
<NIL> REG EPRE/ Ers [dB] -inf -inf -inf -inf -inf -inf
PDSCH
# of QPSK PDSCH PRBs w hich are boosted 6 15 25 50 75 100
PRB Pa = Ea/Ers [dB] 0 0 0 0
# of QPSK PDSCH PRBs w hich are de-boosted 0 0 0
PRB Pa = Ea/Ers [dB] n.a. n.a. n.a. n.a. n.a. n.a.
6.1.1.2 E-UTRA Test Model 1.2 (E-TM1.2)
This model shall be used for tests on:
*  Unwanted emissions
+ ACLR
e Operating band unwanted emissions
Table 6.1.1.2-1: Physical channel parameters of E-TM1.2
Parameter 1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Reference, Synchronisation Signals
RS boosting, Ps = Es/Ea 1 1 1 1 1 1
Synchronisation signal EPRE / Ers [dB] 0.000 -4.730 -4.730 -4.730 -4.730 -4.730
Reserved EPRE/ Egs [dB] -inf -inf -inf -inf -inf -inf
PBCH
PBCH EPRE/ Ers [dB] 0.000 -4.730 -4.730 -4.730 -4.730 -4.730
Reserved EPRE/ Ers [dB] -inf -inf -inf -inf -inf -inf
PCFICH
# of symbols used for control channels 2 1 1 1 1 1
PCFICH EPRE/ Ers [dB] 3.222 0 0 0 0 0

PHICH
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# of PHICH groups 1 1 1 2 2 3
# of PHICH per group 2 2 2 2 2 2
PHICH BPSK symbol pow er / Ers [dB] -3.010 -3.010 -3.010 -3.010 -3.010 -3.010
PHICH group EPRE/ Ers [dB] 0 0 0 0 0 0
PDCCH
# of available REGs 23 23 43 90 140 187
# of PDCCH 10
# of CCEs per PDCCH 2 2
# of REGs per CCE 9 9
# of REGs allocated to PDCCH 18 18 36 90 126 180
# of dummy REGs added for padding 5 5 7 0 14 7
PDCCH REG EPRE/ Egs [dB] 0.792 2.290 1.880 1.065 1.488 1.195
<NIL> REG EPRE/ Egrs [dB] -inf -inf -inf -inf -inf -inf
PDSCH
# of QPSK PDSCH PRBs w hich are boosted 2 6 10 20 30 40
PRB Pa = Ea/Ers [dB] 3( 3 3 3 3 3
# of QPSK PDSCH PRBs w hich are de-boosted 4 9 15 30 45 60
PRB Pa = Ea/Ers [dB] -2.990 (¥ -4.730 -4.730 -4.730 -4.730 -4.730
Note (*): in subframes containing PBCH or synchronisation signal REs, no PRB boosting/deboosting shall be applied, i.e. PRB Pa =
Ea/Ers = 0[dB]
Table 6.1.1.2-2: Numbers ( npgg) of the boosted PRBs (FDD)
Subframe | Subframe | Subframe | Subframe | Subframe | Subframe | Subframe | Subframe | Subframe | Subframe
0 1 2 3 4 5 6 7 8 9
14 N.A. 13 13 23 25 N.A. 02 05 25 15
MHz
3 01211 041011 | 0356 01457 02349 12311 46811 25612 03478 1345
MHz | 1213 1213 1113 12 10 1214 1314 1314 11 1112
5 01367 01459 01212 05812 0467 01238 13579 01237 1489 12356
MHz | 81618 1012 17 131419 131517 121315 1618 21 101215 101418 1012 15 91013
2021 1824 202324 202124 16 22 23 2224 2122 2021 16 18 20 16 17
10 12789 5679 351112 | 12358 03678 02345 01468 23456 791415 | 111316
MHz 1011 16 111520 1417 18 14 16 22 91012 791011 91016 91012 16 21 22 171821
203132 212224 19 20 22 232628 1316 18 121519 171920 16 17 19 2830 31 2427 28
333536 2527 34 26 27 28 303234 212331 20 28 29 212429 2224 25 323435 293032
394042 353637 293134 384142 334142 303134 303135 26 30 34 4142 43 373840
46 47 48 40 44 46 384142 45 46 47 45 46 47 36 48 373847 374248 44 46 48 42 45 47
49 49 49 48 49
15 01235 01345 21112 23479 4568 02347 21114 34712 0389 0378
MHz [ 78912 671118 | 151821 111215 1317 22 81820 151825 192324 101314 111314
181920 202124 222425 172024 252729 232425 26 28 30 26 27 28 1517 18 16 18 23
212324 26 30 31 2629 32 273334 313233 272942 313233 303334 192223 253032
252930 3846 47 333442 3539 42 343541 43 45 47 36 37 38 354142 24 25 26 3544 46
313233 49 50 51 45 46 47 43 45 46 44 46 48 49 50 54 394143 495354 273237 47 48 53
42 47 48 5354 57 50 51 52 48 56 59 50 52 56 56 60 62 4550 53 58 59 60 394750 5557 59
49 63 65 60 67 68 54 58 59 60 62 67 59 60 64 65 66 67 54 58 59 61 62 65 5356 61 61 62 64
687173 707374 60 64 68 707173 67 69 70 707172 62 65 67 67 69 70 6369 71 67 68 69
707274 74 7174 73 68 70 71 7173 7374 7071
20 061013 | 1379 12368 57910 23456 12568 01235 01345 2347 0478
MHz | 151620 101319 101115 121516 71417 91213 891012 | 71118 111315 101116
232528 202122 16 17 19 212324 192122 212225 222526 192021 16 24 25 18 22 26
293031 232526 212526 27 28 29 2426 37 2628 32 272931 26 27 29 27 29 35 293235
323339 273033 2829 32 303334 42 44 47 353940 323336 303133 364043 374344
4142 44 34 35 36 353941 3536 39 49 51 56 43 45 46 383943 353940 44 45 46 46 47 48
45 54 56 47 49 50 42 43 44 47 49 54 57 62 63 57 59 61 45 49 53 414344 515255 495354
57 63 66 515355 515254 5556 57 6567 70 62 64 66 5559 62 46 47 50 56 57 63 57 59 60
67 68 76 57 60 61 60 64 69 64 66 70 717376 68 7173 636471 53 55 56 64 65 68 61 64 66
777982 64 68 76 76 79 81 727677 778183 777884 727375 62 64 66 717778 67 69 70
84 85 88 778083 84 86 88 80 81 86 85 86 87 85 86 93 777881 67 69 70 818283 76 78 81
9294 95 84 86 87 899093 87 90 91 8994 95 94 95 96 8489 97 727492 84 85 86 84 87 89
97 98 99 89 95 99 94 99 92 98 99 97 99 97 99 98 9398 90 94 98 91 95 96
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Table 6.1.1.2-3: Numbers ( nprg) of the boosted PRBs (TDD)
Framel Subframe O Subframe 1 Subframe 5 Subframe 6 Subframe 7 Subframe 8 Subframe 9
1.4 MHz N.A. N.A. N.A. N.A 45 25 03
3 MHz 013111214 (123111214 |1 01231113 13111213 148101112 | 16891112 023456
14

5 MHz 12581718 1356717 0345817 2367817 12111315 12456789 | 13481012

19212324 19202324 1819 21 22 18 19 20 24 1718 19 20 1012 16 19 20 22
21

10 MHz 24671011 1367911 34561011 24678910 | 247121416 | 25891112 147111213
13171819 141517 18 121416 18 131416 19 2021 24 26 13161821 14152021
34353738 19 28 29 30 30343536 20212932 282934 41 22232729 27313437
41 42 46 47 3537 38 39 37394041 34394144 43 44 45 46 30313233 384142 46
48 49 43 44 4348 45 47 48 46 47 48 49

15 MHz 35691013 1578910 3467910 34781213 26891011 027111317(12378910
1517 20 23 11131519 11131415 1416 18 19 131618 19 19 20 23 27 12131719
25 26 27 28 2124 26 42 16 2022 24 20 22 24 27 2122 26 30 28 3139 40 21222324
29 3344 45 45 46 51 52 25283132 28 303241 314145 46 41 43 45 46 28 30 32 37
51 53 56 57 53 55 56 57 33434952 42 43 44 46 47 48 51 55 47 48 51 55 40 41 46 48
58 61 63 66 58 59 60 61 5558 61 62 49 50 51 65 57 58 62 63 57 58 63 65 53 56 58 61
70717374 62 64 65 72 66 67 70 73 67 6869 71 64 69 73 74 66 707173 65 69 73

20 MHz 24781213 45678910 459111314 | 23891011 03101314 234101112 | 49121317
14 18 20 21 11121417 16 19 22 24 1214 1517 17 23 25 27 1518 21 22 192021 22
23272831 19202225 252729 32 18 22 24 26 28 3031 36 23263031 29 31 36 37
34 35 37 38 27 28 29 32 33374042 28 30 35 36 37 384041 32 36 37 39 39404142
39 44 46 53 33373841 43 45 46 53 40414253 43 49 50 54 40 41 42 43 46 48 49 54
56 58 60 68 43535861 54 57 58 62 5560 61 62 55 57 58 60 48 50 53 54 56 57 60 64
70717475 6569 70 73 66 67 68 69 63 64 65 68 61 63 64 70 56 58 61 64 66 737475
76 78 82 85 74 78 79 80 83 86 88 89 7477 82 84 7476 77 81 66 717277 80 83 86 87
87 88 93 95 82 83 86 90 9091 92 93 8587 93 97 84 85 87 88 81 82 89 92 89909294
97 99 97 95 97 98 99 94 95 98 98 99 96 98 99

Frame?2 Subframe 0 Subframe 1 Subframe 5 Subframe 6 Subframe 7 Subframe 8 Subframe 9

1.4 MHz N.A. N.A. N.A. N.A 45 12 13

3 MHz 012111213 (01231314 01231214 01231113 03461012 269111314 15791314

5 MHz 12381720 12456716 1246816 0356717 238101315 04671314 02591418
21222324 17 22 23 18212324 19202124 16212324 15161924 19212223

10 MHz 1456811 017151819 ( 12568911 | 67101115 24101118 689101114 | 2578914
12131517 20212930 13141516 18192021 20232428 1516 18 19 16 18 23 30
2028 30 31 3234 35 37 18 20 30 32 2829 33 35 30 32 37 40 20212324 323334 37
3242 43 46 384042 43 334041 46 36 38 40 41 41 43 44 45 27 28 36 37 41 42 44 45
48 49 44 47 49 43 44 49 46 47 48 47 49 46 49

15 MHz 37101115 89111214 1391113171 02461011 0135911 0458910 15891013
16 17 23 27 151722 23 21222324 13141516 141516 19 12131520 14152021
29303132 24 27 28 29 25 28 29 46 17 20 22 23 24 25 26 27 22 303233 2326 27 28
42 43 48 49 31414245 48 4951 52 2829 43 44 28313334 35373842 29323334
50 53 54 57 48 51 54 55 53 54 55 57 46 47 51 53 384042 43 44 45 46 47 39434457
60 62 64 65 56 62 63 67 61 64 65 67 54 56 59 61 46 48 50 52 48 51 52 55 60 62 64 65
66 67 69 72 68 70 7173 68 7273 74 63697172 59 61 67 74 59 60 66 69 69717273
74 74

20MHz | 14101415 |0135812 02456711 |0246711 3567916 147101318 [ 0123578
171819 23 14151719 121314 16 12131718 20212324 19 25 26 27 1011 15 19
29303132 2022 23 25 1920 21 27 19 20 27 28 2526 31 32 28 30 32 35 2021 24 26
33373839 26 28 29 30 30323335 31353738 35374142 37 38 41 46 28313233
42 46 55 61 37 38 39 45 37 41 44 46 40 43 45 56 43 44 46 48 47 50 51 52 34 44 4554
64 65 66 68 58 59 62 63 53 56 58 60 57 59 63 68 5154 59 60 53 54 57 60 58 59 61 63
69707273 68717275 61 62 64 65 70717779 61 62 64 67 62707173 65 67 69 70
76 82 83 84 78 82 84 85 67687073 80 82 85 87 76777879 78 79 8183 77 85 88 89
86 89 90 93 91 92 93 94 79 82 90 92 89 92 95 96 82 84 86 87 84 87 91 95 9092 94 98
95 97 99 96 98 98 97 98 88 95 98 99 99

6.1.1.3 E-UTRA Test Model 2 (E-TM2)

This model shall be used for tests on:

»  Total power dynamic range (lower OFDM sy mbol power limit at min power),
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EVM of single 64QAM PRB allocation (at min power)

Frequency error (at min power)

3GPP TS 36.141 V11.6.0 (2013-09)

Table 6.1.1.3-1: Physical channel parameters of E-TM2

Parameter | L4MHz | 3MHz | 5MHz [ 10MHz | 15MHz | 20 MHz
Reference, Synchronisation Signals
RS boosting, Ps = Es/Ea 1 1 1 1 1 1
Synchronisation signal EPRE/ Ers [dB] 0.000 0.000 0.000 0.000 0.000 0.000
Reserved EPRE/ Ers [dB] -inf -inf -inf -inf -inf -inf
PBCH
PBCH EPRE/ Ers[dB] 0.000 0.000 0.000 0.000 0.000 0.000
Reserved EPRE/ Egrs [dB] -inf -inf -inf -inf -inf -inf
PCFICH
# of symbols used for control channels 2 1 1 1 1 1
PCFICH EPRE/ Ers [dB] 0 0 0 0 0 0
PHICH
# of PHICH groups 1 1 1 2 2 3
# of PHICH per group 2 2 2 2 2 2
PHICH BPSK symbol pow er / Ers [dB] -3.010 -3.010 -3.010 -3.010 -3.010 -3.010
PHICH group EPRE/ Ers [dB] 0 0 0 0 0 0
PDCCH
# of available REGs 23 23 43 90 140 187
# of PDCCH 1 1 1 1 1 1
# of CCEs per PDCCH 1 1 2 2 2 2
# of REGs per CCE 9 9
# of REGs allocated to PDCCH 9 9 18 18 18 18
# of <NIL> REGs added for padding 14 14 25 72 122 169
PDCCH REG EPRE/ Egs [dB] 0 0 0 0 0 0
<NIL> REG EPRE/ Egrs [dB] -inf -inf -inf -inf -inf -inf
PDSCH
# of 64QAM PDSCH PRBs w ithin a slotforwhich 1 1 1 1 1 1
EVMis measured
PRB Pa = Ea/Ers [dB] 0 0 0 0 0 0
# of PDSCH PRBs w hich are not allocated 5 14 24 49 74 99
PRB Pa = Ea/Ers [dB] -inf -inf -inf -inf -inf -inf
Table 6.1.1.3-2: Numbers ( npgg) of the allocated PRB (64QAM) (FDD)
Subframe | Subframe | Subframe | Subframe | Subframe | Subframe [ Subframe | Subframe | Subframe | Subframe
0 1 2 3 4 5 6 7 8 9
14 4 1 1 2 5 3 0 0 5 4
MHz
3 13 11 13 5 9 14 6 13 0 1
MHz
5 8 17 21 8 22 2 9 14 0 13
MHz
10 16 36 19 26 42 30 17 48 9 0
MHz
15 32 46 18 72 22 4 31 58 27 3
MHz
20 63 34 44 7 94 2 97 19 56 32
MHz

Table 6.1.1.3-3: Numbers ( npgg) of the allocated PRB (64QAM) (TDD)

[ Framel | Subframe 0 | Subframe 1 | Subfrane5 | Subfrane 6 | Subframe 7 | Subframe 8 | Subframe 9 |
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1.4 MHz 4 5 5 2 0 0 3

3 MHz 10 14 12 5 0 1 7

5 MHz 17 24 21 8 1 2 12
10 MHz 35 49 42 17 2 4 25
15 MHz 53 74 63 26 3 6 38
20 MHz 71 99 85 35 4 8 51

Frame?2 Subframe 0 | Subframe 1 | Subframe5 | Subframe 6 | Subframe 7 | Subframe 8 | Subframe 9

1.4 MHz 4 5 2 1 3 1 4
3 MHz 11 14 5 3 8 3 11
5 MHz 18 23 8 5 13 5 19
10 MHz 37 46 17 10 26 11 38
15 MHz 56 70 25 15 40 17 57
20 MHz 75 93 34 20 53 23 76

6.1.1.4 E-UTRA Test Model 3.1 (E-TM3.1)

This model shall be used for tests on:

*  Output power dynamics

Total power dynamic range (upper OFDM symbol power limit at max power with all 64QAM PRBs

allocated)

«  Transmitted signal quality

Frequency error

EVM for 64QAM modulation (at max power)

Table 6.1.1.4-1: Physical channel parameters of E-TM3.1

Parameter | 14MHz | 3MHz | 5MHz | 10MHz | 15MHz | 20 MHz
Reference, Synchronisation Signals
RS boosting, Ps = Es/Ea 1 1 1 1 1
Synchronisation signal EPRE/ Ers [dB] 0.000 0.000 0.000 0.000 0.000 0.000
Reserved EPRE/ Ers [dB] -inf -inf -inf -inf -inf -inf
PBCH
PBCH EPRE/ Egrs[dB] 0.000 0.000 0.000 0.000 0.000 0.000
Reserved EPRE/ Egs [dB] -inf -inf -inf -inf -inf -inf
PCFICH
# of symbols used for control channels 2 1 1
PCFICH EPRE/ Egrs[dB] 3.222
PHICH
# of PHICH groups 1 1 1 2 2 3
# of PHICH per group 2 2 2 2 2 2
PHICH BPSK symbol pow er / Ers [dB] -3.010 -3.010 -3.010 -3.010 -3.010 -3.010
PHICH group EPRE/ Ers [dB] 0 0 0 0 0 0
PDCCH
# of available REGs 23 23 43 90 140 187
# of PDCCH 10
# of CCEs per PDCCH 2 2 2 2
# of REGs per CCE 9 9 9 9
# of REGs allocated to PDCCH 18 18 36 90 126 180
# of <NIL> REGs added for padding 5 5 7 0 14 7
PDCCH REG EPRE/ Egs [dB] 0.792 2.290 1.880 1.065 1.488 1.195
<NIL> REG EPRE/ Egrs [dB] -inf -inf -inf -inf -inf -inf

PDSCH
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# of 64QAM PDSCH PRBs w ithin a slot forwhich EVM 6 15 25 50 75 100
is measured

PRB Pa = Ea/Ers [dB] 0 0 0 0 0 0
# of PDSCH PRBs w ithin a slot for which EVM is not 0 0 0 0 0 0
measured (used for power balancing only)

PRB Pa = Ea/Ers [dB] n.a. n.a. n.a. n.a. n.a. n.a.

6.1.1.5 E-UTRA Test Model 3.2 (E-TM3.2)

This model shall be used for tests on:
«  Transmitted signal quality
«  Frequency error

e EVM for 16QAM modulation

Table 6.1.1.5-1: Physical channel parameters of E-TM3.2

Parameter | 1.4MHz | 3MHz | 5MHz | 10MHz | 15 MHz | 20 MHz
Reference, Synchronisation Signals
RS boosting, Ps = Es/Ea 1 1 1 1 1 1
Synchronisation signal EPRE/ Ers [dB] 0.000 1573 2.426 2.426 3.005 2.426
Reserved EPRE/ Egrs [dB] -inf -inf -inf -inf -inf -inf
PBCH
PBCH EPRE/ Ers [dB] 0.000 1.573 2.426 2.426 3.005 2.426
Reserved EPRE/ Ers [dB] -inf -inf -inf -inf -inf -inf
PCFICH
# of symbols used for control channels 2 1 1 1 1 1
PCFICH EPRE/ Ers [dB] 3.222 0 0 0 0 0
PHICH
# of PHICH groups 1 1 1 2 2 3
# of PHICH per group 2 2 2 2 2 2
PHICH BPSK symbol pow er / Ers [dB] -3.010 -3.010 -3.010 -3.010 -3.010 -3.010
PHICH group EPRE/ Egrs [dB] 0 0 0 0 0 0
PDCCH
# of available REGs 23 23 43 90 140 187
# of PDCCH 2 2 5 7 10
# of CCEs per PDCCH 1 2 2 2 2
# of REGs per CCE 9 9 9 9
# of REGs allocated to PDCCH 18 18 36 920 126 180
# of <NIL> REGs added for padding 5 5 7 0 14 7
PDCCH REG EPRE/ Egs [dB] 0.792 2.290 1.880 1.065 1.488 1.195
<NIL> REG EPRE/ Ers [dB] -inf -inf -inf -inf -inf -inf
PDSCH
# of 16QAM PDSCH PRBs w ithin a slot forwhich 4 7 15 30 50 60
EVMis measured
PRB Pa = Ea/Ers [dB] -3 (% -3 -3 -3 -3 -3
# of QPSK PDSCH PRBs w ithin a slot for which EVM 2 8 10 20 25 40
is not measured (used for power balancing only)
PRB Pa = Ea/Ers [dB] 3.005 (*) 1.573 2.426 2.426 3.005 2.426

Note (*): in subframes containing PBCH or synchronisation signal REs, no PRB boosting/deboosting shall be applied, i.e. PRB Pa =

Ea/Ers = 0[dB]
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Table 6.1.1.5-2: Numbers (npgg) of the 16QAM PRBs (FDD)
Subframe | Subframe | Subframe | Subframe | Subframe | Subframe | Subframe | Subframe | Subframe | Subframe
0 1 2 3 4 5 6 7 8 9
1.4 1345 1235 0134 1235 0235 0124 0125 0245 1235 0135
MHz
3 0123 03410 02356 01457 02349 0123 4568 2569 03478 12345
MHz | 111213 111213 1113 1012 10 13 111214 111314 121314 911 1112
5 01346 01234 01237 0568 01246 01234 13457 01234 1489 12345
MHz | 781617 | 56910 891012 | 101112 71213 67816 91011 781013 101112 691011
1819 20 121317 131419 131517 141516 171821 121314 1418 19 131516 121316
212324 1820 24 202324 182021 17 22 23 222324 1521 22 202124 18 20 22 172123
22 24 24 24 2324
10 12345 01245 01345 01235 03678 02345 01345 01234 25789 1369
MHz 678910 | 67910 671112 681214 91012 791011 68910 567910 1011 14 111315
111516 111315 1417 18 1516 17 131516 121314 1314 16 1214 16 1516 17 16 17 18
172021 182021 192021 18 22 23 171821 151920 17 1819 17 18 19 2122 27 212425
283031 22 24 25 22 24 25 26 28 29 232528 28 29 30 202123 2224 25 2829 30 26 27 28
323335 27 28 29 26 27 28 303234 313337 313436 24 29 30 26 27 28 313234 29 30 32
36 39 40 34 35 36 293132 353839 383941 373839 313235 303132 353738 34 37 38
42 44 46 37 40 43 34 3841 4041 42 42 44 45 40 42 44 373839 34 37 42 41 42 43 394041
47 48 44 46 49 42 45 49 45 46 47 46 47 48 45 48 49 40 47 48 45 48 44 46 48 42 45 47
49 49 48 49
15 01235 01234 12349 23467 24568 02345 01239 01345 01237 01378
MHz 678912 [ 567811 111213 91112 10 13 15 781112 1112 14 67811 891012 111314
14 16 17 182021 14 1517 14 1517 16 17 18 14 16 18 1517 18 121419 131415 16 18 19
1819 20 24 25 26 1820 21 18 20 22 202224 2022 23 202325 202123 1718 19 2021 22
212324 27 29 30 22 24 25 24 25 27 2526 27 24 25 27 26 28 29 24 26 27 212223 23 25 27
25 26 28 313336 26 28 29 2829 30 2829 30 2829 30 303132 283031 24 25 26 2829 30
293031 373839 313233 313334 313233 313342 3336 37 333435 27 28 29 323435
323341 40 43 45 34 40 42 353839 343538 43 45 46 383941 384041 323334 36 4041
424547 | 464748 | 434445 | 404243 | 404144 | 474849 | 424345 | 424445 | 363739 | 424344
48 49 50 495051 46 47 48 45 46 47 45 46 47 50 51 53 46 50 52 46 49 51 40 43 46 45 46 47
52 53 56 535455 50 51 52 48 49 55 48 50 51 54 56 58 53 54 57 525354 47 48 49 48 50 51
57 60 62 575859 54 56 58 56 59 60 525354 60 61 62 58 59 60 5558 59 505354 53 54 55
63 64 65 60 61 65 59 60 61 6162 63 56 59 60 63 64 65 6162 63 60 61 62 56 61 62 57 59 61
67 68 69 67 68 69 62 63 64 65 66 67 63 64 67 66 67 68 64 65 67 63 65 67 63 66 68 62 63 64
707172 707173 687071 68 69 70 69 70 71 697071 687071 697071 697172 66 67 68
73 74 727374 717374 727374 7273 727374 7273 7374 697071
20 01467 13567 01236 5679 02345 12568 01235 01345 23457 03467
MHz | 891011 | 91013 81011 1012 14 671112 | 91112 891012 |781011 91113 81011
131415 1719 20 1516 17 1516 17 14 1517 131521 1314 16 151819 1516 17 131618
1620 21 212223 1921 22 212223 192122 22 25 26 22 2526 202126 212324 212223
222325 24 25 26 232526 24 27 28 24 26 32 27 28 29 27 28 29 27 29 30 2527 28 2526 28
26 28 29 27 28 30 2829 30 293031 36 37 40 303132 313233 313335 293133 293235
303132 323334 323335 333435 42 43 44 34 3538 34 36 37 373839 35 36 40 36 37 38
333436 3536 39 383940 36 37 39 47 48 49 394041 383943 40 41 43 42 43 44 43 44 46
3941 42 41 47 48 41 42 43 41 44 45 505154 43 44 45 44 45 46 44 45 46 45 46 48 47 48 49
44 45 54 49 5051 44 46 49 47 49 50 56 57 60 46 53 57 48 49 52 47 48 49 495152 53 54 57
56 57 58 535455 515253 535455 62 63 65 58 59 61 53 5559 505253 535455 58 59 60
60 61 63 5758 59 54 57 59 56 57 59 66 67 70 62 63 64 61 62 63 55 56 58 56 57 59 61 64 66
66 67 68 60 61 64 60 62 63 64 65 66 717376 65 66 68 647071 60 62 64 61 63 64 67 68 69
727576 65 67 68 64 65 67 68 70 72 777879 697172 727374 65 66 67 6568 71 707276
77 79 81 7576 77 697172 7576 77 818283 737577 7577 78 6970 71 76 77 78 77 78 80
82 84 85 798081 737679 808184 84 85 86 78 80 82 8081 82 727374 818283 818283
878891 83 84 86 81 84 86 85 86 87 878991 838485 84 86 89 818384 84 85 86 84 86 87
92 94 95 87 89 90 88 89 90 9091 92 94 95 96 86 93 94 9091 93 86 92 93 879091 888991
97 98 99 91 93 95 92 9394 94 95 97 97 98 99 95 96 97 97 98 99 94 96 98 93 94 98 92 94 95
99 99 98 99 99 99 96
Table 6.1.1.5-3: Numbers ( npgg) of the 16QAM PRBs (TDD)
Framel Subframe 0 Subframe 1 Subframe 5 Subframe 6 Subframe 7 Subframe 8 Subframe 9
14MHz | 0345 12314 0124 0134 0245 2345 1245
3 MHz 01231112 01231112 01231112 01231112 12781013 2346813 0368910
14 13 14 13 14 14 14
5 MHz 12345678 | 02345678 | 12345678 12345678 | 1246789 02356710 | 0234678
171819 20 17181920 16 17 1819 161720 21 11141516 131516 17 13141516
212324 212224 2021 22 222324 18212324 19202124 19212324
10 MHz 1234679 23456789 (2456789 14567811 (0125678 24567910 | 25678910
10111314 10111213 11121314 12131415 11131415 11151819 11141516
1517 18 19 1416 17 18 16 18 20 21 17192021 16 18 20 21 20212425 18192021
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2829 30 34 19213032 28293031 28293031 24 2527 30 26 28 29 30 232728 30
3537 38 39 34 35 36 37 32333441 3234 37 38 3234 35 37 32333536 323334 37
4142 44 46 3940 41 43 43 44 45 46 414244 46 38 40 41 43 38 40 41 43 41 42 44 45
47 48 49 45 48 47 48 49 47 48 49 46 47 49 44 48 49 46 47 49

15 MHz 13456789 | 2346789 01236789| 37891011 0123469 0134589 1345789
10111315 10111213 10111213 12131415 10111314 10111213 10121314
16 17 19 20 141516 18 16 171819 16 17 22 23 1516 17 20 141516 19 1516 17 19
21222324 19202224 20212223 24 27 28 29 21222324 202224 25 2021 23 26
25 26 27 28 2527 28 30 24 26 27 28 30313241 2528 29 34 26 27 28 31 27 28 29 30
29 3342 44 31324142 30313241 42 43 45 46 37 43 44 46 32333435 31323334
45 46 51 52 43 44 45 46 43 45 46 47 48 49 50 53 47 48 49 51 36 37 38 40 36 37 38 39
53 55 56 57 48 49 50 51 48 51 53 55 54 55 56 57 52 53 54 55 42 43 44 45 42 43 44 45
58 59 60 61 52 5558 61 56 57 58 61 58 60 61 62 57 59 61 62 46 47 48 50 46 52 53 57
62 63 64 65 62 63 65 66 62 63 64 65 63 64 65 66 63 64 65 67 51 52 55 56 58 59 60 62
66 707172 67 68 69 70 66 69 70 71 67 68 69 70 6869 70 71 59 60 61 66 63 64 65 69
7374 717374 7374 71727374 727374 67 69 74 717273

20 MHz 2456789 2458910 0234910 1491012131 0134578 02456711 | 1345679
10111213 11121314 11121314 141517 18 121314 15 121314 16 101316 18
1417 1819 16171819 15171821 192021 22 17 19 20 22 171819 20 20212425
20212223 22 24 25 26 22232425 23293031 2325 26 28 21232728 26 27 28 30
25272829 27293032 26 27 28 30 32 3336 37 30313335 30313235 31323537
31323334 3336 37 38 31323536 39404142 37 383941 37 3840 43 38414243
3537 38 39 40 41 42 43 37 384041 43 46 53 54 45 48 49 50 44 45 46 47 44 46 47 48
43 44 46 53 45 46 53 54 42 43 53 54 55 56 57 58 51 58 59 62 50 51 53 56 50 51 52 53
56 58 60 61 5557 58 60 5557 60 61 60 61 64 66 63 65 67 68 57 58 59 60 54 57 59 60
6869 70 71 62 64 65 66 63 64 65 66 68697172 69707172 61 62 63 64 61 62 64 67
73747576 67 68 69 74 68707476 73747580 73757678 65687071 70717376
78 79 80 82 78 82 83 84 77818284 82 83 84 86 82 84 85 86 73777980 77787981
83 85 86 87 86 88 89 90 85 87 88 89 87 89 90 92 89 9091 92 82 85 87 89 82 84 86 87
88 93 95 97 91929395 93 94 95 97 93 94 95 96 93 94 96 97 92 95 96 97 88 91 95 98
99 97 99 98 99 98 99 98 98 99

Frame?2 Subframe 0 Subframe 1 Subframe 5 Subframe 6 Subframe 7 Subframe 8 Subframe 9

1.4 MHz 0245 1245 0134 0235 0124 1234 1235

3 MHz 01231213 01231112 1231112131 012111213 |1 2478910 0134513 0468911
14 13 14 14 11 14 12

5 MHz 0234567 01234578 (1234578 0134578 01367912 [ 2345679 01345810
16171819 16171819 16 17 18 20 1617 1819 1417 18 20 11121415 1112 14 16
20212223 202324 21222324 20212224 21222324 1718 21 24 17 20 22 24

10 MHz 0126789 02346789 (01235678 | 12345689 | 1235613 0125912 01234578
111314 15 101112 15 910131415 10111213 141516 17 131416 17 910121314
16 19 29 30 16171819 1618 20 21 151617 18 19 20 23 25 18 22 25 26 1516 18 22
32343536 202931 33 28293031 19213035 26 27 29 30 272829 30 27 2829 30
37 383941 34 35 36 37 32 34 35 39 38394041 31323335 31333536 31323334
42 43 44 45 42 45 46 47 404142 44 42 43 46 47 38394041 38394142 42 43 45 46
47 48 49 48 49 46 48 49 43 44 47 49 44 45 47 49 49

15 MHz 01234567 (12345678 | 01245678 01234567 1345679 13467810 | 01256710
810111415 (910111314 910111213 [ 89101113 10111214 11131415 111216 17
16 18 19 20 151618 20 141516 18 141516 17 151617 18 21222324 18 19 22 23
212324 25 21 22 23 27 2022 24 25 18 19 21 23 19 2021 22 26 27 28 29 2527 28 29
26 2728 31 2829 30 33 2629 32 33 24 26 29 30 24 26 29 30 30313235 30313334
32334143 42 43 45 46 44 45 46 49 33414245 32333435 394043 44 3536 37 39
44 45 46 47 47 49 50 51 50515255 46 47 49 50 36 3839 41 45 46 47 48 40 43 45 46
48 50 52 53 54 55 56 58 56 57 58 59 51 53 54 55 42 44 45 47 49 50 51 52 47 48 49 50
55 57 58 59 59 60 61 64 60 61 63 64 56 57 58 60 48 49 50 52 53 54 55 56 52 54 55 56
61 63 65 66 65 66 68 69 65 66 68 69 62 63 66 67 5556 57 61 57 58 59 60 58 61 62 63
67 68 69 71 70717273 70717273 69717273 62 63 69 70 63 64 65 66 64 66 67 68
74 74 74 74 717374 687174 697173

20 MHz 01234578 (02347810 (0124567 012346781 0124689 0123789 3467910
910111517 11121314 10111213 912131516 | 10111415 13151621 11121314
19202124 151617 18 141516 18 18 19 20 22 18192021 2324 25 29 1517 19 22
26 27 28 29 192022 24 192021 23 24 25 27 28 2529 31 32 30313334 23 25 26 27
31323334 25273035 24 2529 32 29303235 34 36 37 38 36 37 38 39 33343739
36 37 44 45 37 394142 33344042 394042 43 4041 42 47 404142 44 40 41 43 45
54 56 57 58 44 53 56 57 43 44 45 46 44 57 59 60 52 5354 57 45 46 47 48 46 47 48 49
59 60 61 63 59 61 62 63 5354 55 57 61 63 64 65 58 59 60 62 49 52 53 57 50 53 55 56
65 67 68 69 66 67 69 70 59 60 61 62 66 67 68 69 63 64 65 67 60 62 63 64 58 60 61 62
70737779 73747576 63676871 70727374 6869 70 71 65 66 69 72 63 6569 71
83 85 86 87 777879 80 72737577 7576 81 82 73747576 73747577 72737476
8889 90 91 81828485 818284 85 83 84 88 89 777879 80 81828384 777879 80
92 93 94 95 86 88 89 90 87919293 9092 94 95 84 85 86 87 86 88 89 90 82 83 85 87
96 98 99 9192 94 96 95 96 97 98 97 98 99 889092 95 919293 95 91 92 94 95

98 99 99 97 96 99
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6.1.1.6 E-UTRA Test Model 3.3 (E-TM3.3)

This model shall be used for tests on:
«  Transmitted signal quality
»  Frequency error

+ EVM for QPSK modulation

3GPP TS 36.141 V11.6.0 (2013-09)

Table 6.1.1.6-1: Physical channel parameters of E-TM3.3

Parameter 1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Reference, Synchronisation Signals
RS boosting, Ps = Es/Ea 1 1 1 1 1 1
Synchronisation signal EPRE / Egrs [dB] 0.000 2.189 2.580 2.427 2.477 2.427
Reserved EPRE/ Egrs [dB] -inf -inf -inf -inf -inf -inf
PBCH
PBCH EPRE/ Ers [dB] 0.000 2.189 2.580 2.427 2.477 2.427
Reserved EPRE/ Egrs [dB] -inf -inf -inf -inf -inf -inf
PCFICH
# of symbols used for control channels 2 1 1 1 1
PCFICH EPRE/ Ers [dB] 3.222 0 0 0 0
PHICH
# of PHICH groups 1 1 1 2 2 3
# of PHICH per group 2 2 2 2 2 2
PHICH BPSK symbol pow er / Ers [dB] -3.010 -3.010 -3.010 -3.010 -3.010 -3.010
PHICH group EPRE/ Ers [dB] 0 0 0 0 0 0
PDCCH
# of available REGs 23 23 43 90 140 187
# of PDCCH 2 5 10
# of CCEs per PDCCH 2 2 2
# of REGs per CCE 9
# of REGs allocated to PDCCH 18 18 36 90 126 180
# of <NIL> REGs added for padding 5 5 7 0 14 7
PDCCH REG EPRE/ Egrs [dB] 0.792 2.290 1.880 1.065 1.488 1.195
<NIL> REG EPRE/ Egrs[dB] -inf -inf -inf -inf -inf -inf
PDSCH
# of QPSK PDSCH PRBs w ithin a slot for which EVM 3 7 13 25 38 50
is measured
PRB Pa = Ea/Ers [dB] -6 (M -6 -6 -6 -6 -6
# of 16QAM PDSCH PRBs w ithin a slot forwhich 3 8 12 25 37 50
EVMis not measured (used for power balancing
only)
PRB Pa = Ea/Ers [dB] 2.427 (¥ 2.189 2.580 2.427 2.477 2.427
Note (*): in subframes containing PBCH or synchronisation signal REs, no PRB boosting/deboosting shall be applied, i.e. PRB Pa =
Ea/Ers = 0[dB]
Table 6.1.1.6-2: Numbers ( npgg) of the QPSK PRBs (FDD)
Subframe | Subframe | Subframe | Subframe | Subframe | Subframe | Subframe | Subframe | Subframe | Subframe
0 1 2 3 4 5 6 7 8 9
1.4 235 123 013 123 235 125 025 025 125 135
MHz
3 0123 03410 02356 01457 02349 0123 4568 2569 03478 12345
MHz | 111213 111213 1113 1012 1013 1112 14 111314 121314 911 1112
5 01367 01245 01239 0568 02467 01234 13457 01234 1489 12345
MHz | 81617 691012 1012 13 1012 13 121315 67816 91011 71014 101112 691011
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1820 21 17 18 20 14 19 20 1517 18 16 17 22 18 21 22 121521 18 19 20 131516 1316 17
2324 24 2324 202124 2324 24 2224 2124 18 20 23 23

10 12356 12456 0356 01235 03678 02345 01456 02345 5789 391113

MHz | 78910 791115 111214 681416 | 91012 791011 | 891013 |[67910 141516 16 17 18
111516 18 20 21 17 18 19 18 22 23 1316 17 121315 16 17 18 12 16 17 212227 2124 27
202831 22 24 25 202122 26 28 30 182123 1920 28 192021 1819 22 283031 2829 30
323335 2729 34 24 25 26 323438 253133 293031 24 29 30 24 25 26 323435 3234 37
36 39 40 3536 37 27 28 29 39 40 41 374142 3436 37 313235 303134 373841 383940
42 46 47 40 44 46 313438 42 45 46 45 46 47 42 44 48 373839 3742 45 42 43 44 41 42 45
48 49 41 42 49 47 48 49 49 a7 48 46 48 49 47 48 49

15 01235 01345 21112 23467 4568 02347 12911 34678 01237 0378

MHz | 678912 | 67811 131517 91112 101317 81114 141518 111219 891013 111314
16 17 18 182021 1821 22 1517 20 22 2526 18 20 23 25 26 28 202324 14 15 17 16 18 19
192021 24 25 26 24 25 26 24 27 30 272829 24 25 27 293031 26 27 28 18 19 22 23 25 27
232425 27 29 30 293132 333435 303132 2942 43 323336 303334 2324 25 2829 30
2829 30 3138 46 333440 383942 333435 45 46 47 373839 354041 26 27 28 323541
313233 47 49 50 42 45 46 43 45 46 384144 48 49 50 41 43 45 42 46 49 323637 42 44 46
42 47 48 515354 47 5051 48 49 55 46 48 50 51 54 56 46 50 53 515354 39 46 47 47 48 50
49 53 60 555759 52 54 58 56 59 60 525354 60 62 63 54 58 59 58 59 60 5053 56 53 55 57
63 65 67 60 61 67 59 60 61 61 62 65 56 59 60 65 66 67 60 62 63 61 62 65 61 62 63 59 61 62
687071 68 69 70 62 63 64 67 69 70 64 67 69 68 69 70 65 67 68 67 69 70 68 69 71 64 66 67
73 7374 687071 717374 707173 717273 707172 717273 7374 68 69 70

7274 74 73 71

20 0146 1379 12368 57910 23456 12568 01235 01345 23479 04678

MHz | 101314 101319 101115 121415 71415 91213 891012 |71011 111315 101113
1516 20 2021 22 16 17 19 16 21 22 171921 212225 132225 1518 19 16 24 25 1618 21
222325 2324 25 212526 2324 27 22 24 26 26 27 28 26 27 29 202126 272931 22 2326
26 28 29 26 27 30 2829 30 2829 30 37 40 42 293132 313233 2729 30 333536 293235
303132 3334 35 323335 333435 43 44 47 34 35 39 36 37 38 313335 40 43 44 36 37 43
3336 39 36 47 48 383940 36 37 39 495154 40 43 45 394345 39 40 41 45 46 49 44 46 47
41 42 44 495051 41 42 43 41 44 45 56 57 60 46 53 57 48 49 52 43 44 46 515253 48 49 53
45 54 56 535455 44 46 49 47 49 54 62 63 65 59 61 62 53 5559 47 49 50 54 55 56 54 57 59
57 60 63 57 59 60 515254 55 56 57 66 67 70 63 64 66 62 63 64 53 55 56 5759 63 60 61 64
66 67 68 61 64 65 60 62 63 64 66 68 717376 68 69 71 717273 62 64 65 64 65 68 66 67 68
7276 77 67 68 75 64 65 69 707276 7778 81 737577 747577 66 67 69 717778 697072
798284 76 77 80 727679 77 8081 828384 78 82 83 78 81 82 707172 818283 76 78 80
85 87 88 818384 8184 86 85 86 87 85 86 87 84 85 86 84 86 89 74 83 84 84 85 86 818284
919294 86 87 89 88 89 90 9091 92 89 94 95 9394 95 919397 86 92 93 909193 878991
95 97 98 90 93 95 9394 99 94 95 98 96 97 99 96 97 99 98 99 94 96 98 94 98 99 92 95 96
99 99 99

Table 6.1.1.6-3: Numbers ( npgg) of the QPSK PRBs (TDD)

Framel Subframe 0 Subframe 1 Subframe 5 Subframe 6 Subframe 7 Subframe 8 Subframe 9

1.4 MHz 134 145 012 024 245 034 125

3 MHz 01231112 01231112 01231112 01231112 12781013 2346813 0368910
14 13 14 13 14 14 14

5 MHz 12356817 (01234578 1235678 1234568 12381213 1456710 1246789
18192021 17181920 17181920 161719 20 14172021 11131415 14161821
2324 22 2124 2223 222324 16 22 23 2324

10 MHz 2346710 1345679 2346789 25891112 1456711 01567811 | 1256811
11131517 101214 16 10111314 131416 18 12131415 12131519 13141516
181929 30 172830 34 16 18 19 20 20212829 172021 26 20 26 28 29 18202124
34353738 3536 37 38 21293234 30313233 27313234 30313237 25273032
394142 46 39404143 39414344 34 42 44 45 37384142 3842 43 44 34 353740
47 48 49 44 48 45 46 46 47 49 46 48 49 47 49 43 46 47

15 MHz 1356910 3456789 34781011 2678910 0123789 37101113 13891112
11131517 10131415 12131416 11131617 10111217 151617 23 13141517
20212324 16 192021 18 1920 22 18192021 192122 23 27293031 22232425
2526 27 28 2224 2528 24 2527 28 222326 30 24 27 28 30 32353637 28293031
29334244 31323343 30324142 31414345 31323740 40 42 43 45 34 37 40 41
4551 52 53 45 46 49 51 43 44 45 46 46 47 48 51 41 45 48 51 46 48 49 50 42 46 48 49
56 57 58 61 52 5558 59 48 50 51 62 5557 58 62 535556 57 53 54 57 60 51 54 55 56
62 63 65 66 60 61 62 64 65 67 68 69 63 64 65 69 58 61 63 65 62 64 65 66 61 62 63 67
70717374 66 67 72 70717374 70717374 66 70 73 67 68 69 72 70717374

74

20 MHz 2478910 45678911 | 23458910 | 02341011 49121315 0141012141 0134578
11121314 12131416 11121415 121314 17 17192021 15171819 12131415
1820 21 23 17 1920 22 171819 22 18 22 2325 22293031 23282930 1719 20 22
25272831 25272933 24 26 27 28 26 27 28 30 36 37 39 40 31323337 232526 30
32343537 37384041 30323536 31323637 41 42 43 46 38394246 32333537
38 39 44 46 42 43 44 45 374041 42 38404143 48 49 50 53 5561 64 65 38394144
53 56 58 60 5354 5758 46 53 55 58 54 55 57 58 54 56 57 58 66 68 69 70 45 48 49 50
61 68 69 70 61 62 65 67 60 61 62 63 60 61 63 64 60 64 66 71 71727374 515859 62
71747576 68 70 73 78 64 65 66 68 66 68 70 74 72737475 76 78 82 83 63 67 68 70
78 79 80 82 80 82 83 86 7477 82 84 76 77 81 82 80 82 83 86 84 85 86 89 72758284
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83 8587 88 88899091 85879293 84 85 87 88 87 89 90 92 90919394 859092 93
93 9597 99 93 9597 97 98 99 92 94 95 98 94 95 96 98 96 97 98 99 94 96 98
99
Frame?2 Subframe 0 Subframe 1 Subframe 5 Subframe 6 Subframe 7 Subframe 8 Subframe 9

1.4 MHz 123 135 014 034 134 245 012

3 MHz 01231213 01231112 123111213 1012111213 |1 2478910 0134513 0468911
14 13 14 14 11 14 12

5 MHz 0235678 0234567 01234567 (1234578 1235710 14591113 34578910
161719 20 16 18 19 22 17182021 16 17 19 20 121416 18 15182021 11121314
2124 2324 23 2224 202124 222324 18 24

10 MHz 2567910 2468910 02578911 | 01246789| 02367810 | 01256789|0136910
11151920 11141516 141516 18 11131418 11121516 10151617 13142021
212829 30 18192021 19323334 1929 34 35 19202224 18 22 23 25 22232528
32333536 28 30 32 37 36384142 36 39 41 42 2529 31 33 26 28 29 30 29 30 31 34
38404143 4043 44 45 43 44 45 46 44 45 47 48 353742 46 31323941 35363940
44 48 49 46 47 49 48 49 49 47 49 46 42 44 47

15 MHz 02346910 (0134589 0158910 23457810 [ 1234578 01234567 (13568910
11131415 101214 15 13141520 121516 17 1418 19 20 811131415 | 11131416
1617 20 21 16 19 20 22 212326 27 18192324 2124 2527 16 20 21 23 18 20 22 28
22 232829 24 25 26 27 28 29 30 32 26 28 30 31 28 33 35 38 24 27 33 35 2930 35 36
43 44 48 51 28293133 33424344 32334144 40 43 45 46 41 43 44 45 37384243
52 53 54 55 42 43 46 47 45 47 51 52 45 46 47 48 47 50 52 53 47 48 50 51 46 47 49 50
57 59 61 63 48 50 51 52 5557 59 60 5052 53 57 5558 61 62 52 64 65 68 51 55 56 59
64 65 67 68 56 59 61 67 62 64 65 66 58 59 61 63 63 65 66 67 69707173 60 61 68 69
707273 697174 69717273 6566 71 68 7174 74 727374

20 MHz 0256711 34567910 01234510 | 12345789 02371112 01256810 | 12346789
121314 16 13162021 11151819 11151719 13141516 11121314 1518 19 20
171819 20 2324 25 26 202124 25 20212224 171819 20 15162021 21232425
2127 28 30 28 303132 26 27 28 32 27 28 29 30 222527 30 24 27 29 33 2829 30 32
313537 38 35373841 33343744 3132 33 36 35373942 34 39 40 42 353944 45
40 43 44 45 42 43 44 46 54 57 58 59 41 44 45 56 44 48 49 52 43 46 48 50 47 48 51 53
46 53 56 57 53 54 59 60 60 61 62 63 57 61 62 63 5359 62 63 54 59 60 61 5557 60 61
59 60 61 62 61 62 64 67 65677071 66 67 68 69 67697374 66 70 71 75 62 63 67 68
63 64 65 68 70717677 73777883 737980 82 75767778 76 78 79 82 72737475
70737779 78 79 81 82 84 85 88 89 8586 8791 79808184 84 85 87 89 76 77 81 90
80 82 85 87 84 86 87 88 90919294 92 93 95 96 85 86 88 91 90 91 95 96 92 93 95 96
89 92 95 97 95 98 99 95 98 99 98 99 92 94 96 98 97 98 99 97 99

6.1.2  Data content of Physical channels and Signals

Randomisation of the data content is obtained by utilizing the length-31 Gold sequence scrambling of TS36.211, Clause
7.2[12] which is invoked by all physical channels prior to modulation and mapping to the RE grid. An appropriate
number of ‘0’ bits shall be generated prior to the scramb ling.

In case multiple carriers are configured with E-TMs, the
configured carrier.

N cell

ID  shall be incremented by 1 for each additional

Initialization of the scrambler and RE-mappers as defined in TS36.211 [12] use the following additional parameters:

. ns =0 (used for PBCH)

. The E-TM shall start when N, =0

. N,CS" =1 for the lowest configured carrier, N5

generation of the E-TM data, even if the signal is transmitted on a physical port other than port 0.

n" configured carrier
. p = 0 (data generated according to definitions in TS36.211 for antenna port 0). p = 0 shall be used for the

. g = 0(single code word)

6.1.2.1 Reference signals

cell

=2 for the 2" lowest configured carrier,..., N ,CS” = n for the

Sequence generation, modulation and mapping to REs according to TS36.211, clause 6.10.1
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6.1.2.2 Primary Synchronization signal

Sequence generation, modulation and mapping to REs according to TS36.211, clause 6.11.1

6.1.2.3 Secondary Synchronization signal

Sequence generation, modulation and mapping to REs according to TS36.211, clause 6.11.2

6.1.2.4 PBCH

- 240 REs (480 bits) are available for PBCH for the duration of the E-UTRA test models (1 frame, 10 ms)
- Generate 480 bits of ‘all 0’ data

- Initialize scrambling generator for each invocation of the E-TM, i.e. set always n; =0

- Perform scrambling according to TS36.211, clause 6.6.1 of the 480 bits

- Perform modulation according to TS36.211, clause 6.6.2
- Perform mapping to REs according to TS36.211, clause 6.6.4

6.1.2.5 PCFICH

- Generate 32 bit CFl codeword according to TS36.212, clause 5.3.4.
Perform scrambling according to TS36.211, clause 6.7.1

Perform modulation according to TS36.211, clause 6.7.2

- Perform mapping to REs according to TS36.211, clause 6.7.4

6.1.2.6 PHICH

- PHICH duration is assumed as ‘Normal’ according to TS36.211, clause 6.9.3
- Set N, = 1/6to obtain N37 %, see TS36.211, clause 6.9

seq

- Use 2PHICH per group, npjicy =0, 4
- For frame structure type 2 the factor m; shall not be set as per TS36.211, Table 6.9-1, but instead shall be set to

m; =1 for all transmitted subframes (Note).

- For each subframe the required amount of HARQ Indicators (H1) is as follows: N3, *(2 PHICH per group).

- Generate this amount of Hls using ‘0’ data for each HI.

- Generate 3bit HI codeword according to TS36.212, clause 5.3.5

- Perform scrambling and modulation according to TS36.211, clause 6.9.1
- Perform mapping to REs according to TS36.211, clause 6.9.3

Note: this is in order to preserve commonality between FDD and TDD E-TM.

6.1.2.7 PDCCH

- Foreach subframe the required amount of bits forall PDCCHs is as follows: (# of PDCCH)*(# of CCE per
PDCCH)* (9 REG per CCE)*(4 RE per REG)*(2 bits per RE) with these parameters according to the E-TM
definitions in subclause 6.1.1

- Generate this amount of bits according to ‘all 0’ data

- Numbering of CCEs shall be according to TS36.211, clause 6.8.1. Mapping of PDCCHs to the available CCEs is
performed as follows: First PDCCH is mapped to CCE(0), second PDCCH to CCE(0+ ‘# of CCEs per PDCCH’), ...
etc. The remaining resources not used for PDCCH are treated as <NIL> REGs according to TS36.211, clause 6.8.2

- Perform PDCCH multiplexing and scrambling according to TS36.211, clause 6.8.2

- Perform modulation according to TS36.211, clause 6.8.3

- Perform mapping to REs according to TS36.211, clause 6.8.5
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6.1.2.8 PDSCH

- Foreach subframe generate the required amount of bits for all PRBs according to ‘all 0’ data
- PRB numbering is according to TS36.211, clause 6.2.3

- E-TMs utilize 1 user or 2 user PDSCH transmissions distinguished by N, . Foreach E-TM, PRBs are mapped to

users (Ngym ) according to their respective PRB attribute as follows:

Table 6.1.2.8-1: Mapping of PRBs to Ng\y, for each E-TM

rlRNTI

E-TM1.1 | O for all PRBs

E-TM1.2 | O for boosted PRBs or those with P, = 0dB
1 for de-boosted PRBs

E-TM2 0 for all PRBs

E-TM3.1 | O for all PRBs

E-TM3.2 | O for QPSKPRBs

1 for 16QAM PRBs

E-TM3.3 | 0 for 16QAM PRBs

1 for QPSK PRBs

- The required amount of PDSCH ‘0’ bits within a subframes and allocated PRBs shall be generated for each user
- Perform user specific scrambling according to TS36.211, clause 6.3.1. This makes use of Ny, -

- Perform modulation of the scrambled bits with the modulation scheme defined for each user according to TS36.211,
clause 6.3.2
- Perform mapping of the comp lex-valued symbols to PRBs according to TS36.211, clause 6.3.5

6.2 Base station output power

6.2.1 Definition and applicability

Output power, Pout, of the base station is the mean power of one carrier delivered to a load with resistance equal to the
nominal load impedance of the transmitter.

The maximum total output power (Pmax), of the base station is the mean power level measured at the antenna
connector during the transmitter ON period in a specified reference condition.

Rated total output power of the base station is the mean power for BS operating in single carrier, multi-carrier, or carrier
aggregation configurations that the manufacturer has declared to be available at the antenna connector during the
transmitter ON period.

Base station maximum output power (Pmax, ¢), of the base station is the mean power level per carrier measured at the
antenna connector during the transmitter ON period in a specified reference condition.

Rated output power, PRAT , of the base station is the mean power level per carrier for BS operating in single carrier,
mu lti-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the antenna
connector during the transmitter ON period.

NOTE: Different PRATs may be declared for different configurations

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the
ranges defined for the Normal test environment in Annex D.

The rated output power, PRAT, of the BS shall be as specified in Table 6.2.1-1
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Table 6.2.1-1: Base Station rated output power

BS class PRAT
Wide Area BS - (note)
Medium Range BS < +38dBm
Local Area BS < +24 dBm
Home BS < +20 dBm (for one transmit

antenna port)

+ 17 dBm (for two transmit
antenna ports)

+ 14 dBm (for four transmit
antenna ports)

< + 11 dBm (for eight transmit

antenna ports)
NOTE:  There is no upper limit required for the rated output power of the Wide
Area Base Station.

IN

IN

6.2.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.2.

6.2.3 Test purpose

The test purpose is to verify the accuracy of the maximum output power across the frequency range and under normal
and extreme conditions for all transmitters in the BS.

6.2.4 Method of test

6.24.1 Initial conditions

Test environment: normal; see Annex D2.

RF channels to be tested: B, M and T; see subclause 4.7

RF bandwidth position to be tested:  Bgrrsw, Mrrew and Trraw; S€e subclause 4.7.1.

In addition, on one RF channel or RF bandwidth position in case of multi-carrier only, the test shall be performed under
extreme power supply as defined in Annex D.5.

NOTE: Tests under extreme power supply also test extreme temperature.

1) Connect the power measuring equipment to the base station antenna connector as shown in Annex1.1.1.

6.2.4.2 Procedure

1) Fora BS declared to be capable of single carrier operation only, set the base station to transmit a signal
according to E-TM 1.1,

Fora BS declared to be capable of multi-carrier operation, set the base station to transmit according to E-TM 1.1
on all carriers configured as defined in the applicable test configuration in sub-clause 4.10.

2) Measure the mean power for each carrier at the antenna connector.

6.2.5 Test Requirements

In normal conditions, the measurement result in step 2 of 6.2.4.2 shall remain:
within +2.7dBand —-2.7 d B of the manufacturer's rated output power for carrier frequency f< 3.0GHz.

within +3.0dB and —3.0 d B of the manufacturer's rated output power for carrier frequency 3.0GHz <f < 4.2GHz.
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In extreme conditions, measurement result in step 2 of 6.2.4.2 shall remain:
within +3.2dB and —3.2 d B of the manufacturer's rated output power for carrier frequency f< 3.0GHz.
within +3.5dB and —3.5 d B of the manufacturer's rated output power for carrier frequency 3.0GHz <f < 4.2GHz.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance are given in Annex G.

6.2.6  Home BS output power for adjacent UTRA channel protection

6.2.6.1 Definition and applicability

The Home BS shall be capable of adjusting the transmitter output power to minimize the interference level on the
adjacent channek licensed to other operators in the same geographical area while optimize the Home BS coverage.
These requirements are only applicable to Home BS. The requirements in this clause are applicable for AW GN radio
propagation conditions.

The output power, Pout, of the Home BS shall be as specified in Table 6.2.6-1 under the following input conditions:

- CPICH Ec, measured in dBm, is the code power of the Primary CPICH on one of the adjacent channels present
at the Home BS antenna connector for the CPICH received on the adjacent channels. If Tx diversity is applied on
the Primary CPICH, CPICH Ec shall be the sum in [W] of the code powers of the Primary CPICH transmitted

fromeach antenna.

- loh, measured in dBm, is the total received power density, including signals and interference but excluding the
own Home BS signal, present at the Home BS antenna connector on the Home BS operating channel.

In case that both adjacent channels are licensed to other operators, the most stringent requirement shall apply for Pout.
In the case when one of the adjacent channels is licensed to a E-UTRA operator while the other adjacent channel is
licensed to a UTRA operator, the more stringent requirement of this subclause and subclause 6.2.7 shall apply for Pout.
In case the Home BS’s operating channel and both adjacent channels are licensed to the same operator, the require ments
of this clause do not apply.

The input conditions defined for the requirements in this section are specified at the antenna connector of the Home BS.
For Home BS receivers with diversity, the requirements apply to each antenna connector separately, with the other
one(s) terminated or disabled. The requirements are otherwise unchanged. For Home BS(s) without measurement
capability, a reference antenna with a gain of 0 dBi is assumed for converting these power levels into field strength
requirements.

Table 6.2.6-1: Home BS output power for adjacent operator UTRA channel protection

Input Conditions Output power, Pout
loh > CPICH Ec + 43 dB <10 dBm
And CPICH Ec 2 -105dBm
loh = CPICH Ec +43 dB < max(8 dBm, min(20 dBm, CPICH
and CPICH Ec = -105dBm Ec + 100 dB))

NOTE 1: The Home BS transmitter output power specified in Table 6.2.6-1 assumes a Home BS reference antenna
gain of 0 dBi, an target outage zone of 47dB around the Home BS for an UE on the adjacent channel,
with an allowance of 2 dB for measurement errors, an ACIR of 33 dB, an ad jacent channel UE CPICH
Ec/lo target of -18 dB and the same CPICH Ec value at the adjacent channel UE as for the Home BS.

NOTE 2: For CPICH Ec < -105 dBm, the requirements in subclause 6.2 apply.

NOTE 3: The output power Pout is the sumtransmit power across all the antenna connectors of the Home BS, with
each transmit power measured at the respective antenna connectors.

6.2.6.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.2.3.
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6.2.6.3 Test purpose

The test purpose is to verify the capability of the Home BS to adjust the transmitter output power according to the input
conditions, as specified in Table 6.2.6-1, across the frequency range and under normal and e xtreme conditions for all
transmitters in the BS.

6.2.6.4 Method of test

6.2.6.4.1 Initial conditions

Test environment:  normal; see Annex D2.

RF channels to be tested:  M; seesubclause 4.7.

In addition, on one UARFCN only, the test shall be performed under extreme power supply as defined in Annex D.5.
NOTE: Tests under extreme power supply also test extreme temperature.

Signal generators delivering co-channel and adjacent channel interferers are switched off.
1) Set-up the equipment as shown as shown in Annex1.1.4.

2) The Home BS is configured such that the adjacent channel is known to belong to another operator.

6.2.6.4.2 Procedure

1) Connect the combined downlink interfering signals (referred to as point D in Figure 1.1-4) to the dedicated
measurement port (referred to as point 1 in Figure 1.1-4) if available, otherwise connect to point 2.

2) Configure the signal generator for co-channel interference to transmit AWGN over a bandwidth according to
BW onfig centred on RF channel M.

3) Configure the signal generator for adjacent channel DL signal to transmit test model 1 in subclause 6.1.1.1 in
[17] at the centre frequency equal to RF channel M + BW cpamel /2 + 2.5 MHz

4) Switch on signal generators delivering co-channel and adjacent channel interferers, and adjust the ATT1 and
ATT2such that CPICH Ec =-80dBmand loh =-50dBm.

5) Trigger the Home BS power adjustment mechanis m.
6) Configure the Home BS to transmit a signal according to EETM 1.1,
NOTE: The signal shall be transmitted with the maximum allowed output power.

7) Measure Home BS output power, Pout, and check it is below the required value according to the CPICH Ec and
loh values determined in step 4.

8) Repeat steps 3) to 7) with the frequency in step 3 set to RF channel M - BWcpamel /2 - 2.5 MHz.

9) Repeat steps 3) to 8) with different settings for ATT1and ATT2 to arrive the CPICH Ec and loh pairs as
specified in Table 6.2.6-2.

Table 6.2.6-2: CPICH Ec and loh pairs

Test Case | CPICH Ec (dBm) | loh (dBm)
2 -90 -60
3 -100 70
4 -100 50
6.2.6.5 Test Requirements

In normal operating conditions, the output power, Pout, of the Home BS shall be equal to or less than:
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the value specified in Table 6.2.6-1 plus 2.7 d B for carrier frequency f< 3.0GHz.
the value specified in Table 6.2.6-1 plus 3.0 dB for carrier frequency 3.0GHz < f< 4.2GHz.
In extreme operating conditions, the output power, Pout, of the Home BS shall be equal to or less than:
the value specified in Table 6.2.6-1 plus 3.2 dB for carrier frequency f< 3.0GHz.
the value specified in Table 6.2.6-1 plus 3.5dB for carrier frequency 3.0GHz < f< 4.2GHz.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance are given in Annex G.

6.2.7 Home BS output power for adjacent E-UTRA channel protection

6.2.7.1 Definition and applicability

The Home BS shall be capable of adjusting the transmitter output power to minimize the interference level on the
adjacent channek licensed to other operators in the same geographical area while optimize the Home BS coverage.
These requirements are only applicable to Home BS. The requirements in this clause are applicable for AW GN radio
propagation conditions.

The output power, Pout, of the Home BS shall be as specified in Table 6.2.7-1 under the following input conditions:

- CRS Es, measured in dBm, is the Reference Signal Received Power per resource element on one of the adjacent
channels present at the Home BS antenna connector for the Reference Signal received on the adjacent channelks.
For CRS Es determination, the cell-specific reference signal RO according TS 36.211 [12] shall be used. If the
Home BS can reliably detect that multiple TX antennas are used for transmission on the adjacent channel, it may
use the average in [W] of the CRS Ec on all detected antennas.

- loh, measured in dBm, is the total received power density, including signals and interference but excluding the
own Home BS signal, present at the Home BS antenna connector on the Home BS operating channel.

In case that both adjacent channels are licensed to other operators, the most stringent requirement shall apply for Pout.
In the case when one of the adjacent channels is licensed to a E-UTRA operator while the other adjacent channel is
licensed to a UTRA operator, the more stringent requirement of this subclause and subclause 6.2.6 shall apply for Pout.
In case the Home BS’s operating channel and both adjacent channels are licensed to the same operator, the require ments
of this clause do not apply.

The input conditions defined for the requirements in this section are specified at the antenna connector of the Home BS.
For Home BS receivers with diversity, the requirements apply to each antenna connector separately, with the other
one(s) terminated or disabled. The requirements are otherwise unchanged. For Home BS(s) without measurement
capability, a reference antenna with a gain of 0 d Bi is assumed for converting these power levels into field strength
requirements.

Table 6.2.7-1: Home BS output power for adjacent operator E-UTRA channel protection

Input Conditions Output power, Pout
loh >CRS Es + <10 dBm
DL RB
10- IoglO(NRB ) Nsc )
+30dB
and CRS Es = -127dBm
loh< CRSEs + < max(8 dBm, min(20 dBm,
DL RB CRSEs +
10 ' IoglO(N RB ° NSC ) DL RB
+30dB 10- IOglO(NRB ’ Nsc )
and CRS Es > -127dBm + 85 dB))

NOTE 1: The Home BS transmitter output power specified in Table 6.2.7-1 assumes a Home BS reference antenna
gain of 0 dBi, an target outage zone of 47dB around the Home BS for an UE on the adjacent channel,
with an allowance of 2 dB for measurement errors, an ACIR of 30 dB, an adjacent channel UE Es/lot
target of -6 dB and the same CRS Es value at the adjacent channel UE as for the Home BS.
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NOTE 2: For CRS Es <-127 dBm, the requirements in subclause 6.2 apply.

NOTE 3: The output power Pout is the sumtransmit power across all the antenna connectors of the Home BS, with
each transmit power measured at the respective antenna connectors.

NOTE 4: NF'?BL is the number of downlink resource blocks in the own Home BS channel.

NOTE 5: NSFEB is the number of subcarriers in a resource block, NsiB =12.

6.2.7.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.2.4.

6.2.7.3 Test purpose
The test purpose is to verify the capability of the Home BS to adjust the transmitter output power according to the input

conditions, as specified in Table 6.2.7-1, across the frequency range and under normal and extreme conditions for all
transmitters in the BS.

6.2.7.4 Method of test

6.2.7.4.1 Initial conditions

Test environment:  normal; see Annex D2.

RF channels to be tested: ~ M; seesubclause 4.7.

In addition, on one EARFCN only, the test shall be performed under extreme power supply as defined in Annex D.5.
NOTE: Tests under extreme power supply also test extreme te mperature.

Signal generators delivering co-channel and adjacent channel interferers are switched off.
1) Set-up the equipment as shown as shown in Annex1.1.4.

2) The Home BS is configured such that the adjacent channel is known to belong to another operator.

6.2.7.4.2 Procedure

1) Connect the combined downlink interfering signals (referred to as point D in Figure 1.1-4) to the dedicated
measurement port (referred to as point 1 in Figure 1.1-4) if available, otherwise connect to point 2.

2) Configure the signal generator for co-channel interference to transmit AWGN over a bandwidth according to
BW coniig centred on RF channel M.

3) Configure the signal generator for adjacent channel DL signal to transmit a signal according to E-TM 1.1 at the
centre frequency equal to RF channel M + BW cpgnne MHz.

4) Switch on signal generators delivering co-channel and adjacent channel interferers, and adjust the ATT1 and
ATT2such that CRS Es = -65 - 10- Ioglo(NRDBL - NSFZB) dBmand loh = -50 dBm.

5) Trigger the Home BS power adjustment mechanis m.

6) Configure the Home BS to transmit a signal according to EETM 1.1.

NOTE: The signal shall be transmitted with the maximum allowed output power.

7) Measure Home BS output power, Pout, and check it is below the required value according to the CRS Es and loh
values determined in step 4.

8) Repeat steps 3) to 7) with the frequency in step 3 set to RF channel M - BW cpanel MHZ.

9) Repeat steps 3) to 8) with different settings for ATT1and ATT2 to arrive the CRS Es and loh pairs as specified
in Table 6.2.7-2.
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Table 6.2.7-2: CRS Es and loh pairs

Test Case CRS Es (dBm) loh (dBm)
2 | 75-10-log, (N2 - NFE) | 60
3 -90-10- Ioglo(NF'fBL . NSFQB) 70
4 190-10-log,o(N2- - N2 ) [ 0
6.2.7.5 Test Requirements

In normal operating conditions, the output power, Pout, of the Home BS shall be equal to or less than:
the value specified in Table 6.2.7-1 plus 2.7 dB for carrier frequency f< 3.0GHz.
the value specified in Table 6.2.6-1 plus 3.0 dB for carrier frequency 3.0GHz < f< 4.2GHz.

In extreme operating conditions, the output power, Pout, of the Home BS shall be equal to or less than:
the value specified in Table 6.2.7-1 plus 3.2 dB for carrier frequency f< 3.0GHz.
the value specified in Table 6.2.6-1 plus 3.5dB for carrier frequency 3.0GHz < f< 4.2GHz.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance are given in Annex G.

6.2.8 Home BS output power for co-channel E-UTRA protection

6.2.8.1 Definition and applicability

To minimize the co-channel DL interference to non-CSG macro UEs operating in close proximity while optimizing the
CSG Home BS coverage, Home BS may adjust its output power according to the requirements set out in this clause.
These requirements are only applicable to Home BS. The requirements in this clause are applicable for AW GN radio
propagation conditions.

For Home BS that supports the requirements in this clause, the output power, Pout, of the Home BS shall be as
specified in Table 6.2.8-1 under the following input conditions:

- CRS Es, measured in dBm, is the Reference Signal Received Power per resource element present at the Home
BS antenna connector received fromthe co-channel Wide Area BS. For CRS Es determination, the cell-specific
reference signal RO according TS 36.211[12] shall be used. If the Home BS can reliably detect that multiple TX
antenna ports are used for transmission by the co-channel Wide Area Base Station, it may use the average in [W]
of the CRS Es on all detected TX antenna ports, including RO.

- loh, measured in dBm, is the total received DL power, including all interference but excluding the own Home
BS signal, present at the Home BS antenna connector on the Home BS operating channel.

- lob, measured in dBm, is the uplink received interference power, including thermal noise, within one physical
resource block’s bandwidth of N&° resource elements as defined in TS 36.214, present at the Home BS antenna
connector on the Home BS operating channel.

The input conditions defined for the requirements in this section are specified at the antenna connector of the Home BS.
For Home BS receivers with diversity, the requirements apply to each antenna connector separately, with the other
one(s) terminated or disabled. The requirements are otherwise unchanged. For Home BS(s) without measurement
capability, a reference antenna with a gain of 0 d Bi is assumed for converting these power levels into field strength
requirements.
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Table 6.2.8-1: Home BS output power for co-channel E-UTRA channel protection

Input Conditions Output power, Pout
<10 dBm

loh (DL) > CRS Es + 10logio( NJ5 N2B) +30 dB
and

Option 1: CRS Es = -127 dBm or

Option 2: CRS Es > -127 dBm and lob > -103 dBm

loh (DL) < CRS Es + 10l0gio( NRDIB_ NSF({:B) +30dB < max (Pmin, min (Pmax, CRS Es +
10log1o( Ngg N&°) + X))

and
30dB<X<70dB
Option 1: CRS Es = -127 dBm or Pmin = -10 dBm

Option 2. CRS Es = -127 dBm and lob > -103 dBm

Note 1:  Only the option supported by the Home BS shall be tested.

Note 2:  For CRS Es <-127dBm, or lob < -103 d Bm when Option 2 is supported, the requirements in sub-clauses
6.2.1and 6.2.2 apply.

Note 3:  The output power Pout is the sumof transmits power across all the antennas of the Home BS, with each
transmit power measured at the respective antenna connectors.

Note 4: NF?B" is the number of downlink resource blocks in the own Home BS channel.

Note5:  NZ¥ is the number of subcarriers in a resource block, N> =12.

Note 6: X is a network configurable parameter.
Note 7:  Pmin can be lower dependent on the Home BS total dynamic range.

Note8:  Otherinput conditions and output power to be applied for network scenarios other than co-channel E-
UTRA macro channel protection shall not be precluded.

6.2.8.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.2.5.

6.2.8.3 Test purpose

The test purpose is to verify the capability of the Home BS to adjust the transmitter output power according to the input
conditions, as specified in Table 6.2.8-1, across the frequency range and under normal and extreme conditions for all
transmitters in the BS. For Home BS that supports the requirements in this clause, only the option in Table 6.2.8-1
supported by the Home BS shall be tested.

6.2.8.4 Method of test

6.2.84.1 Initial conditions

Test environment:  normal; see Annex D2.

RF channels to be tested:  M; seesubclause 4.7.

In addition, on one EARFCN only, the test shall be performed under extreme power supply as defined in Annex D.5.
NOTE: Tests under extreme power supply also test extre me temperature.

Signal generator delivering co-channel interferers is switched off.

1) Set-up the equipment as shown in Annex I.1.5, base on the option supported by Home BS.

3GPP



Release 11

2)

6.2.8.4.2

1

2)

3)

4)
5)

NOTE:

6)

69 3GPP TS 36.141 V11.6.0 (2013-09)

The co-channel interference should be configured containing at least signals froma neighbouring Marco BS. For
option 2 of Table 6.2.8-1, additional signal generator needed to deliver the MUE UL signal.

Procedure

Connect the downlink co-channel interfering signals (referred to as point D in Figure 1.1-5) to the dedicated
measurement port (referred to as point 1 in Figure 1.1-5) if available, otherwise connect to point 2. Specifically
for option 2 of Table 6.2.8-1, connect the UL interference to point 2 for UL receiving on the figure of 1.1.5-b.

Configure the signal generator for co-channel interference to transmit AWGN over a bandwidth according to
BW onfig centred on RF channel M.

Configure the X as 30 dB. Switch on signal generators delivering interferers, and adjust the ATT such that CRS
Es = -10 -10log;o( N35 NXB)dBmand loh = -50dBm.

Trigger the Home BS power ad justment mechanis m.
Configure the Home BS to transmit a signal according to E-TM 1.1.
The signal shall be transmitted with the maximumallowed output power.

Measure Home BS output power, Pout, and check it is below the required value according to the CRS Es and loh
values determined in step 4. The value of Pmin for testing is -10dBm.

7) Repeat steps 4) to 6) with different settings for ATT to arrive the input parameter pairs as specified in Table
6.2.8-2 0r 6.2.8-3, basing the option of Table 6.2.8-1supported by the Home BS.
Table 6.2.8-2: CRS Es and loh pairs for option 1
Test Case CRS Es (dBm) loh
(dBm)
L -20- 10logao( NS5 NRB) -60
2 Pmin-30 -10logio( NG5 NXBy [ -70
3 -90 - 10log1o( NR5 N&B) -0
Table 6.2.8-3: CRS Es, loh and lob pairs for option 2
Test Case CRS Es (dBm) loh (dBm) | lob (dBm)
1 -20 - 10logio( NRg N&2) -60 -98
2 Pmin-30 -10logi( NG5 NRB) [ 70 -98
3 -90 - 10logo( N5 NIB) -50 -8
6.2.8.5 Test Requirements

In normal operating conditions, the output power, Pout, of the Home BS shall be equal to or less than the value
specified in Table 6.2.8-1 plus 2.7 dB.

In extreme operating conditions, the output power, Pout, of the Home BS shall be equal to or less than the value
specified in Table 6.2.8-1 plus 3.2 dB.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance are given in Annex G.
6.3 Output power dynamics

The requirements in subclause 6.3 apply during the transmitter ON period.
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6.3.1 RE Power control dynamic range

6.3.1.1 Definition and applicability

The RE power control dynamic range is the difference between the power of an RE and the average RE power for a BS
at maximum output power for a specified reference condition. Unwanted emissions (as specified in subclause 6.6) and
Transmit modulation quality (as specified in subclause 6.5) shall be maintained within the whole power control
dynamic range.

6.3.1.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.3.1.1.

6.3.1.3 Method of test

No specific test or test requirements are defined for RE Power control dynamic range. The Error Vector Magnitude test,
as described in subclause 6.5.2 provides a sufficient test coverage for this requirement.

6.3.2 Total power dynamic range

6.3.2.1 Definition and applicability

The total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM
symbol for a specified reference condition.

NOTE: The upper limit of the dynamic range is the OFDM sy mbol power for a BS at maximum output power. The
lower limit of the dynamic range is the OFDM sy mbol power fora BS when one resource block is transmitted. The
OFDM symbol shall carry PDSCH and not contain RS, PBCH or synchronisation signals.

6.3.2.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.3.2.1.

6.3.2.3 Test purpose

The test purpose is to verify that the total power dynamic range is met as specified by the minimum requirement.

6.3.2.4 Method of test

6.3.2.4.1 Initial conditions
Test environment: normal; see Annex D.2.
RF channels to be tested: B, M and T; see subclause 4.7.

Connect the signal analyzer to the base station antenna connector as shown in Annex1.1.1.

6.3.2.4.2 Procedure

1) Set-up BS transmission at maximum total power as specified by the supplier. Channel set-up shall be according
to E-TM 3.1.

2) Measure the average OFDM sy mbol power as defined in AnnexF.
3) Set the BS to transmit a signal according to E-TM 2.

4) Measure the average OFDM symbol power as defined in Annex F. The measured OFDM symbols shall not
contain RS, PBCH or synchronisation signals.
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6.3.2.5 Test Requirement

The downlink (DL) total power dynamic range for each E-UTRA carrier shall be larger than or equal to the level in
Table 6.3.2-1.

Table 6.3.2-1 E-UTRA BS total power dynamic range, paired spectrum

E-UTRA Total power dynamic
channel bandwidth (MHz) range (dB)
14 7.3
3 11.3
5 135
10 16.5
15 18.3
20 19.6

NOTE 1: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test is defined in Annex G. The explanation of how
the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

NOTE2: Additional test requirements for the Error Vector Magnitude (EVM) at the lower limit of the dynamic
range are defined in subclause 6.5.2

6.4 Transmit ON/OFF power

The requirements in section 6.4 are only applied for E-UTRA TDD BS.
6.4.1  Transmitter OFF power

64.1.1 Definition and applicability

Transmitter OFF power is defined as the mean power measured over 70 us filtered with a square filter of bandwidth
equal to the transmission bandwidth configuration of the BS (BW config) centred on the assigned channel frequency
during the transmitter OFF period.

For BS supporting intra-band contiguous CA, the transmitter OFF power is defined as the mean power measured over

70 us filtered with a square filter of bandwidth equal to the Aggregated Channel Bandwidth BW channel_ca Centred on
(Fedge _nightFedge 1ow)/2 during the transmitter OFF period.

6.4.1.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.4.1.1.

6.4.1.3 Test purpose

The purpose of this test is to verify the E-UTRA BS trans mitter OFF power is within the limit of the minimum
requirement.

6.4.1.4 Method of test

Requirement is tested together with transmitter transient period, as described in subclause 6.4.2.4.
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6.4.14.1 Void
6.4.1.4.2 Void
6.4.1.5 Test requirement

The conformance testing of transmit OFF power is included in the conformance testing of transmitter transient period;
therefore, see subclause 6.4.2.5 for test requirements.

6.4.2  Transmitter transient period

6.4.2.1 Definition and applicability

The transmitter transient period is the time period during which the transmitter is changing fromthe OFF period to the
ON period or vice versa. The transmitter transient period is illustrated in Figure 6.4.2.1-1.

4 Transmitter Output Power

ON power level T
(Informative)

1
1
1
g I G T
1
I
I
I
1
1

Transmitter ON period
E(DL Subframe and DWPTS)

1 1
1 1
1 1
1 1
1 1
OFF power level -4 R e LT PR P oo _W_
| |
1 1
1 1

/ Transmltte_r transient \ Time
-~ period .

Transmitter OFF Transmitter OFF
period period

Figure 6.4.2.1-1 lllustration of the relations of transmitter ON period, transmitter OFF period and
transmitter transient period.

6.4.2.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.4.2.1.

6.4.2.3 Test purpose

The purpose of this test is to verify the E-UTRA BS trans mitter transient periods are within the limit of the minimum
requirement.

6.4.2.4 Method of test
6.4.2.4.1 Initial conditions
Test environment: normal; see Annex D.2.

RF channels to be tested:  M; see subclause 4.7.
RF bandwidth position to be tested:  Mgrgw; Seesubclause 4.7.1.

Connect the signal analyzer to the BS antenna connector as shown in Annex1.1.1.
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As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth.
However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage, the resolution
bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the
measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the
equivalent noise bandwidth of the measurement bandwidth.

6.4.2.4.2 Procedure

1) Fora BS declared to be capable of single carrier operation only, set the BS to transmit a signal according to E-
TML1.1 at the manufacturer’s specified maximum output power.

Fora BS declared to be capable of multi-carrier operation, set the BS to transmit according to E-TM1.1 at the
manufacturer’s specified maximum output power on all carriers configured as defined in the applicable test
configuration in sub-clause 4.10.

2) Measure the mean power spectral density over 70us filtered with a square filter of bandwidth equal to the RF
bandwidth of the BS centred on the central frequency of the RF bandwidth. 70us average window centre is set
from 35us after end of one transmitter ON period + 17us to 35us before start of next transmitter ON period —
17us.

3) For BSsupporting contiguous CA, measure the the mean power spectral density over 70us filtered with a square
filter of bandwidth equal to the Aggregated Channel Bandwidth BW chamel_ca centred on (Fedge nigh+Fedge 1ow)/2.

70us average window centre is set from 35us after end of one transmitter ON period + 17us to 35us before start
of next transmitter ON period — 17ps.

6.4.2.5 Test requirement
The measured mean power spectral density shall be less than -83d BnmVMHz for carrier frequency f< 3.0GHz.

The measured mean power spectral density shall be less than -82.5d Bm/MHz for carrier frequency 3.0GHz < f<
4.2GHz.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance are given in Annex G.

6.5 Transmitted signal quality

The requirements in subclause 6.5 apply to the transmitter ON period.
6.5.1 Frequency error

6.5.1.1 Definition and applicability

Frequency error is the measure of the difference between the actual BS trans mit frequency and the assigned frequency.
The same source shall be used for RF frequency and data clock generation.

It is not possible to verify by testing that the data clock is derived fromthe same frequency source as used for RF
generation. This may be confirmed by the manufacturer’s declaration.

6.5.1.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.1.

6.5.1.3 Test purpose

To verify that the Frequency Error is within the limit of the minimum requirement.

6.5.1.4 Method of test

Requirement is tested together with Error Vector Magnitude test, as described in subclause 6.5.2.

3GPP



Release 11 74 3GPP TS 36.141 V11.6.0 (2013-09)
6.5.1.5 Test requirement

The modulated carrier frequency of each E-UTRA carrier configured by the BS shall be accurate to within the accuracy
range given in Table 6.5.1-1 observed over a period of one subframe (1ms).

Table 6.5.1-1: Frequency error test requirement

BS class Accuracy
Wide Area BS + (0.05 ppm + 12 Hz)
Medium Range BS % (0.1 ppm + 12 Hz)
Local Area BS + (0.1 ppm + 12 H2)
Home BS + (0.25 ppm + 12 Hz)

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance are given in Annex G.

6.5.2  Error Vector Magnitude

6.5.2.1 Definition and applicability

The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after
the equalization. This difference is called the error vector. The equaliser parameters are estimated as defined in Annex
F. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power
expressed in percent.

6.5.2.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.2.

6.5.2.3 Test purpose

The test purpose is to verify that the Error Vector Magnitude is within the limit specified by the minimum requirement.
6.5.2.4 Method of test

6.5.2.4.1 Initial conditions

Test environment: normal; see Annex D.2.

RF channels to be tested: B, M and T; see subclause 4.7.

RF bandwidth position to be tested:  Brraw, Mgrraw and Trraw; S€€ subclause 4.7.1.

Connect the signal analyzer to the base station antenna connector as shown in Annex1.1.1.

6.5.2.4.2 Procedure
1) Start BS transmission at Pmax

2) Fora BS declared to be capable of single carrier operation only, set the BS to transmit a signal according to E-
T™M 3.1

Fora BS declared to be capable of multi-carrier operation, set the BS to transmit according to E-TM3.1 on all
carriers configured as defined in the applicable test configuration in sub-clause 4.10.
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3) Measure the EVM and frequency error as defined in Annex F.

4) Repeat steps 2and 3for E-TM 3.2, E-TM 3.3and E-TM 2. For E-TM2 the OFDM sy mbol power shall be at the
lower limit of the dynamic range according to the test procedure in subclause 6.3.2.4.2 and test requirements in

subclause 6.3.2.5.

6.5.2.5 Test requirement

The EVM of each E-UTRA carrier for different modulation schemes on PDSCH shall be less than the limits in table
6.5.2.5-1:

Table 6.5.2.5-1 EVM requirements

Modulation scheme for PDSCH Required EVM [%]
QPSK 185 %
16QAM 13.5 %
64QAM 9%

The EVM requirement shall be applicable within a time period around the centre of the CP therefore the EVM
requirement is tested against the maximum of the RMS average of 10 subframes at the two window W extre mities.

Table 6.5.2.5-2 specifies EVM window length (W) for normal CP, the cyclic prefix length N, is 160 for symbols 0
and 144 for symbols 1-6.

Table 6.5.2.5-2 EVM window length for normal CP

Cyclic prefix Cyclic Ratio of W
length for prefix
Chanr_lel . symbols 0in length for I.EVM to total CP
Bandwidth FFT size window for
FFT samples symbols
MHz . length W symbols
1-6in FFT
1-6* [%
samples
14 128 10 9 5 55.6
3 256 20 18 12 66.7
5 512 40 36 32 88.9
10 1024 80 72 66 91.7
15 1536 120 108 102 94.4
20 2048 160 144 136 94.4
*Note:  These percentages are informative and apply to symbols 1 through 6. Symbol
0 has a longer CP and therefore a lower percentage.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test is defined in Annex G. The explanation of how
the Minimum Requirement has been relaxed by the Test Tolerance is given in Anne x G.

6.5.3  Time alignment error

6.5.3.1 Definition and applicability

Frames of the LTE signals present at the BS transmitter antenna port(s) are not perfectly aligned in time. In relation to
each other, the RF signals present at the BS transmitter antenna port(s) experience certain timing differences.

For a specific set of signals/transmitter configuration/transmission mode, time alignment error (TAE) is defined as the
largest timing difference between any two signals. This test is only applicable for eNode B supporting TX diversity
MIMO transmission, carrier aggregation and their combinations.

6.5.3.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.3.
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6.5.3.3 Test Purpose

To verify that the timing alignment error in TX diversity, MIMO transmission, carrier aggregation and their
combinations is within the limit specified by the minimum require ment.

6.5.34 Method of Test

6.5.34.1 Initial Conditions

Test environment:  normal; see Annex D.2.

RF channels to be tested: M; seesubclause 4.7.

RF bandwidth position to be tested:  Mgggw; Seesubclause 4.7.1.

1) Connect two base station RF antenna ports to the measurement equipment according to Annex 1.1.3. If available
terminate the other unused antenna ports.

6.5.3.4.2 Procedure

1) Set the base station to transmit E-TM 1.1 or any DL signal using TX diversity, MIMO transmission or carrier
aggregation.

NOTE: For TXdiversity and MIMO transmission, different ports may be configured in E-TM (using p=0
and 1).

Fora BS declared to be capable of single carrier operation only, set the BS to transmit according to the
manufacturer’s specified maximum output power.

If the BS supports intra band Carrier Aggregation set the base station to transmit according to the applicable test
configuration in sub-clause 4.10.

If the BS supports inter band carrier aggregation set the base station to transmit, for each band, a single carrier or
all carriers according to the applicable test configuration in sub clause 4.10.

2) Measure the time alignment error between the reference symbols on the a carrier(s) fromactive antenna port(s).

3) Repeat the step 1and 2 for any other possible configuration of transmit antennas.

6.5.3.5 Test Requirement
For MIMO or TX diversity transmissions, at each carrier frequency, TAE shall not exceed 90 ns.
For intra-band carrier aggregation, with or without MIMO or T X diversity, TAE shall not exceed 155 ns.

For intra-band non-contiguous carrier aggregation, with or without MIMO or T X diversity, TAE shall not exceed 285
ns.

For inter-band carrier aggregation, with or without MIMO or T X diversity, TAE shall not exceed 285 ns.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance are given in Annex G.

6.5.4 DL RS power

6.5.4.1 Definition and applicability
DL RS power is the resource element power of Downlink Reference Symbol.

The absolute DL RS power is indicated on the DL-SCH. The absolute accuracy is defined as the maximum deviation
between the DL RS power indicated on the DL-SCH and the DL RS power of each E-UTRA carrier at the BS antenna
connector.
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6.5.4.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.4.

6.5.4.3 Test purpose

The test purpose is to verify that the DL RS power is within the limit specified by the minimum requirement.
6.5.4.4 Method of test

6.5.4.4.1 Initial conditions
Test environment: normal; see Annex D.2.
RF channels to be tested: B, M and T; see subclause 4.7.

Connect the signal analyzer to the base station antenna connector as shown in Annex1.1.1.

6.5.4.4.2 Procedure

Set-up BS transmission at maximum total power (Pmax) as specified by the supplier. Channel set-up shall be according
to E-TM 1.1.

Measure the RS transmitted power according to annex F.

6.5.4.5 Test requirement
DL RS power of each E-UTRA carrier shall be:
within £ 2.9dB of the DL RS power indicated on the DL-SCH for carrier frequency f< 3.0GHz.
within = 3.2dB of the DL RS power indicated on the DL-SCH for carrier frequency 3.0GHz < f< 4.2GHz.

NOTE 1: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test is defined in Annex G. The explanation of how
the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

NOTE 2: PDSCH in E-TM1.1 is configured as "all 0" and DL RS power is not indicated on PDSCH during the
measurement. The absolute DL RS power indicated on the DL-SCH can be calculated as Pmax,c —
10log10 (12* Ngg) dBm, where Ngg is the.transmission bandwidth configuration of E-TM 1.1.

6.6 Unwanted emissions

Unwanted emissions consist of out-of-band emissions and spurious emissions [5]. Out of band emissions are unwanted
emissions immed iately outside the channel bandwidth resulting fromthe modulation process and non-linearity in the
transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted
transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion
products, but exclude out of band emissions.

The out-of-band emissions requirement for the BS trans mitter is specified both in terms of Adjacent Channel Leakage
power Ratio (ACLR) and Operating band unwanted emissions. The Operating band unwanted emissions define all
unwanted emissions in the downlink operating band plus the frequency ranges 10 MHz above and 10 MHz below the
band. Unwanted emissions outside of this frequency range are limited by a spurious emissions require ment.

Fora BS supporting multi-carrier or intra-band contiguous CA, the unwanted emissions requirements apply to channel
bandwidths of the outermost carrier larger than or equal to 5 MHz.

There is in addition a requirement for occupied bandwidth.

3GPP



Release 11 78 3GPP TS 36.141 V11.6.0 (2013-09)

6.6.1  Occupied bandwidth

6.6.1.1 Definition and applicability

The occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency
limits, the mean powers emitted are each equal to a specified percentage p/2 of the total mean transmitted power.

The value of B/2 shall be taken as 0.5%.

6.6.1.2 Minimum Requirements

The minimum requirement is in TS 36.104 [2] subclause 6.6.1.

6.6.1.3 Test purpose

The occupied bandwidth, defined in the Radio Regulations of the International Telecommunication Union ITU, is a
useful concept for specifying the spectral properties of a given emission in the simplest possible manner; see also ITU-
R Recommendation SM.328 [4]. The test purpose is to verify that the emission of the BS does not occupy an excessive
bandwidth for the service to be provided and is, therefore, not likely to create interference to other users of the spectrum
beyond undue limits.

6.6.1.4 Method of test
6.6.1.4.1 Initial conditions
Test environment: normal; see Annex D.2.

RF channels to be tested: B, M and T; see subclause 4.7.

Aggregated channel bandwidth position to be tested:  Bgw chane ca, MBw chamel ca @Nd Tew channel ca; S€€ subclause
4.7.2.

Sub-block bandwidth position to be tested: Bew chanel Block » MBW channel Block @1d Taw chamel Block; S€€ Subclause 4.7.2.
1) Connect the Measurement device to the BS antenna connector as shown in Annex 1.1.1.

2) Fora BS declared to be capable of single carrier operation only, start transmission according to E-TM 1.1 at the
manufacturer’s specified maximum output power.

Fora BS declared to be capable of multi-carrier operation, set the base station to transmit according to E-TM 1.1
on all carriers configured as defined in the applicable test configuration in sub-clause 4.10.

6.6.1.4.2 Procedure

1) Measure the spectrum emission of the transmitted signal using at least the number of measurement points, and
across a span, as listed in Table 6.6.1.4.2-1. The selected resolution bandwidth (RBW) filter of the analyser shall
be 30 kHz or less.

Table 6.6.1.4.2-1 Span and number of measurement points for OBW measurements

Channel

bandwidth 14 3 5 10 15 20 >20
BW channel [MHZ]

2 x BW,

Span [MHz] 10 10 10 20 30 40 Channel_CA
Minimum number 2x BW el ca
of measurement 1429 667 400 400 400 400 _

points 100kHz
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NOTE: The detection mode of the spectrumanalyzer will not have any effect on the result if the statistical
properties of the out-of-OBW power are the same as those of the inside-OBW power. Both are expected
to have the Rayleigh distribution of the amplitude of Gaussian noise. In any case where the statistics are
not the same, though, the detection mode must be power responding. The analyser may be set to respond
to the average of the power (root-mean-square of the voltage) across the measurement cell.

2) Compute the total of the power, PO, (in power units, not decibel units) of all the measurement cells in the
measurement span. Compute P1, the power outside the occupied bandwidth on each side. P1 is half of the total
power outside the bandwidth. P1 is half of (100 % - (occupied percentage)) of P0. For the occupied percentage
0f99%, P1 is 0.005 times PO.

3) Determine the lowest frequency, f1, for which the sum of all power in the measurement cells fromthe beginning
of the span to f1 exceeds P1.

4) Determine the highest frequency, f2, for which the sum of all power in the measurement cells from f2 to the end
of the span exceeds P1.

5) Compute the occupied bandwidth as f2 - f1.

6.6.1.5 Test requirements

The occupied bandwidth for each E-UTRA carrier shall be less than the channel bandwidth as defined in Table 5.6-1.
For contiguous CA, the occupied bandwidth shall be less than or equal to the Aggregated Channel Bandwidth as
defined in subclause 5.6. For a BS operating in non-contiguous spectrumthe requirement applies to aggregated carriers
in the same sub-block.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance are given in Annex G.

6.6.2  Adjacent Channel Leakage power Ratio (ACLR)

6.6.2.1 Definition and applicability

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centered on the assigned
channel frequency to the filtered mean power centered on an adjacent channel frequency.

The requirements shall apply outside the Base Station RF bandwidth edges whatever the type of transmitter considered
(single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.

In addition for a BS operating in non-contiguous spectrum, the ACLR applies for the first adjacent channel inside any
sub-block gap with a sub-block gap size W, > 15MHz. The ACLR requirement for the second adjacent channel
applies inside any sub-block gap with a sub-block gap size W, > 20 MHz. The CACLR requirement in subclause
6.6.2.6 applies in sub block gaps for the frequency ranges defined in Table 6.6.2-5/6.

The requirement applies during the transmitter ON period.

6.6.2.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.6.2.1

6.6.2.3 Test purpose

To verify that the adjacent channel leakage power ratio requirement shall be met as s pecified by the minimum
requirement.

6.6.2.4 Method of test
6.6.2.4.1 Initial conditions
Test environment: normal; see Annex D.2.
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RF channels to be tested: B, M and T, see subclause 4.7.
RF bandwidth position to be tested:  Bgrrsw, Mrrew and Trraw; See subclause 4.7.1.
1) Connect measurement device to the base station antenna connector as shown in Annex 1.1.1.
2) The measurement device characteristics shall be:
- measurement filter bandwidth: defined in subclause 6.6.2.5;
- detection mode: true RMS voltage or true average power.

3) Fora BS declared to be capable of single carrier operation only ,set the base station to transmit a signal according
to EETM1.1. The mean power at the antenna connector shall be the maximum output power as specified by the
manufacturer.

Fora BS declared to be capable of multi-carrier operation, set the base station to transmit according to E-TM 1.1
on all carriers configured as defined in the applicable test configuration in sub-clause 4.10.

4) Set carrier frequency within the frequency band supported by BS.

6.6.2.4.2 Procedure

1) Measure Adjacent channel leakage power ratio for the frequency offsets both side of channel frequency as
specified in Table 6.6.2-1 (Paired spectrum case) or Table 6.6.2-2 (Unpaired spectrum case) respectively. In
mu ltip le carrier case only offset frequencies below the lowest and above the highest carrier frequency used shall
be measured.

2) Forthe ACLR requirement applied inside sub-block gap for non-contiguous spectrum operation:
a) Measure ACLR inside sub-block gap as specified in subclause 6.6.2.5, if applicable.
b) Measure CACLR inside sub-block gap as specified in subclause 6.6.2.6, if applicable.

3) Repeat the test with the channel set-up according to E-TM1.2.

6.6.2.5 Test Requirement

The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the
transmitted signal (BW consig) centered on the assigned channel frequency and a filter centered on the adjacent channel
frequency according to the tables below.

For Category A Wide Area BS, either the ACLR limits in the tables below or the absolute limit of -13dBm/MHz apply,
whichever is less stringent.

For Category B W ide Area BS, either the ACLR limits in the tables below or the absolute limit of -15 dBm/MHz apply,
whichever is less stringent.

For Medium Range BS, either the ACLR limits in the tables below or the absolute limit of -25 dBmYMHz shall apply,
whichever is less stringent.

For Local Area BS, either the ACLR limits in the tables below or the absolute limit of -32d Bm/MHz shall apply,
whichever is less stringent.

For Home BS, either the ACLR limits in the tables below or the absolute limit of -50d Bm/MHz apply, whichever is less
stringent.

For operation in paired spectrum, the ACLR shall be higher than the value specified in Table 6.6.2-1.
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Table 6.6.2-1: Base Station ACLR in paired spectrum

defined in this table.

Channel bandwidth of BS adjacent channel Assumed adjacent Filter on the adjacent ACLR
E-UTRA lowest centre frequency channel carrier channel frequency and limit
(highest) carrier offset below the (informative) corresponding filter
transmitted BWchannel lowest or above the bandwidth
[MHz] highest carrier centre
frequency transmitted
1.4,3.0,5,10,15,20 BWochannel E-UTRA of same BW Square (BWconfig) 44.2 dB
2 X BWchannel E-UTRA of same BW Square (BWconfig) 44.2 dB
BWchannel /2 + 2.5 MHZz 3.84 Mcps UTRA RRC (3.84 Mcps) 44.2 dB
BWochannel /2 + 7.5 MHZ 3.84 Mcps UTRA RRC (3.84 Mcps) 442 dB
NOTE 1: BWochannel and BWconfig are the channel bandwidth and transmission bandwidth configuration of the E-
UTRA lowest (highest) carrier transmitted on the assigned channel frequency.
NOTE 2: The RRC filter shall be equivalent to the transmit pulse shape filter defined in [15], with a chip rate as

For operation in unpaired spectrum, the ACLR shall be higher than the value specified in Table 6.6.2-2.

Table 6.6.2-2: Base Station ACLR in unpaired spectrum with synchronized operation

Channel bandwidth of BS adjacent channel Assumed adjacent Filter on the adjacent ACLR
E-UTRA lowest centre frequency channel carrier channel frequency and limit
(highest) carrier offset below the (informative) corresponding filter

transmitted BWchannel lowest or above the bandwidth

[MHz] highest carrier centre
frequency transmitted

1.4,3.0 BWchannel E-UTRA of same BW Square (BWconfig) 44.2 dB

2 X BWochannel E-UTRA of same BW Square (BWconfig) 44.2 dB

BWchannel /2 + 0.8 MHZz 1.28 Mcps UTRA RRC (1.28 Mcps) 44.2 dB

BWechannel 12 + 2.4 MHZz 1.28 Mcps UTRA RRC (1.28 Mcps) 44.2 dB

5,10, 15, 20 BWchannel E-UTRA of same BW Square (BWconfig) 44.2 dB

2 X BWchannel E-UTRA of same BW Square (BWconfig) 44.2 dB

BWchannel /2 + 0.8 MHZ 1.28 Mcps UTRA RRC (1.28 Mcps) 44.2 dB

BWchannel /2 + 2.4 MHZz 1.28 Mcps UTRA RRC (1.28 Mcps) 44.2 dB

BWchannel /2 + 2.5 MHZ 3.84 Mcps UTRA RRC (3.84 Mcps) 44.2 dB

BWoehannel /2 + 7.5 MHZ 3.84 Mcps UTRA RRC (3.84 Mcps) 44.2 dB

BWocrannel /2 + 5 MHz 7.68 Mcps UTRA RRC (7.68 Mcps) 44.2 dB

BWoehannel /2 + 15 MHz 7.68 Mcps UTRA RRC (7.68 Mcps) 44.2 dB

NOTE 1:

NOTE 2:

BWoechannel and BWconsig are the channel bandwidth and transmission bandwidth configuration of the E-
UTRA lowest (highest) carrier transmitted on the assigned channel frequency.
The RRC filter shall be equivalent to the transmit pulse shape filter defined in [15], with a chip rate as
defined in this table.

For operation in non-contiguous paired spectrum, the ACLR shall be higher than the value specified in Table 6.6.2-3.

Table 6.6.2-3: Base Station ACLR in non-contiguous paired spectrum

Sub-block gap BS adjacent channel Assumed adjacent Filter on the adjacent ACLR
size (Wgap) centre frequency channel carrier channel frequency and limit
where the limit | offset below or above (informative) corresponding filter
applies the sub-block edge bandwidth
(inside the gap)

Wogap = 15 MHz 25 MHz 3.84 Mcps UTRA RRC (3.84 Mcps) 44.2 dB
Wogap = 20 MHz 7.5MHz 3.84 Mcps UTRA RRC (3.84 Mcps) 442 dB
NOTE: The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [15], with a

chip rate as defined in this table.
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Table 6.6.2-4: Base Station ACLR in non-contiguous unpaired spectrum

Sub-block gap BS adjacent channel Assumed adjacent Filter on the adjacent ACLR

size (Wgap) centre frequency channel carrier channel frequency and limit
where the limit | offset below or above (informative) corresponding filter

applies the sub-block edge bandwidth
(inside the gap)
Woyap 2 15 MHz 25MHz 5MHz E-UTRA Square (BWconfig) 442 dB
Woaap 2 20 MHZ 7.5MHz 5MHz E-UTRA Square (BWconfig) 44.2 dB
6.6.2.6 Cumulative ACLR test requirement in non-contiguous spectrum

The following test requirement applies for a BS operating in non-contiguous spectrum.

The Cumulative Adjacent Channel Leakage power Ratio (CACLR) in a sub-block gap is the ratio of:

a) the sumof the filtered mean power centred on the assigned channel frequencies for the two carriers adjacent to

each side of the sub-block gap, and

b) the filtered mean power centred on a frequency channel adjacent to one of the respective sub-block edges.

The assumed filter for the adjacent channel frequency is defined in Table 6.6.2-5/6 and the filters on the assigned

channels are defined

For Category A BS, either the CACLR limits in Table 6.6.2-5/6 or the absolute limit of -13dBm/MHz apply, whichever

is less stringent.

For Category B BS, either the CACLR limits in Table 6.6.2-5/6 or the absolute limit of -15dBm/M Hz apply, whichever

is less stringent.

For operation in non-contiguous spectrum, the CACLR for E-UTRA carriers located on either side of the sub-block gap

in Table 6.6.2-7.

shall be higher than the value specified in Table 6.6.2-5/6.

Table 6.6.2-5: Base Station CACLR in non-contiguous paired spectrum

Sub-block gap BS adjacent channel Assumed adjacent Filter on the adjacent CACLR
size (Wgap) centre frequency channel carrier channel frequency and limit
where the limit | offset below or above (informative) corresponding filter
applies the sub-block edge bandwidth
(inside the gap)
5 MHZz < Wgap < 25 MHz 3.84 Mcps UTRA RRC (3.84 Mcps) 44.2 dB
15 MHz
10 MHz < Wyap 75 MHz 3.84 Mcps UTRA RRC (3.84 Mcps) 44.2 dB
<20 MHz
NOTE: The RRC filtershall be equivalent to the transmit pulse shape filter defined in TS 25.104 [15], with a
chip rate as defined in this table.

Table 6.6.2-6: Base Station CACLR in non-contiguous unpaired spectrum

Sub-block gap BS adjacent channel Assumed adjacent Filter on the adjacent CACLR
size (Wgap) centre frequency channel carrier channel frequency and limit
where the limit | offset below or above (informative) corresponding filter
applies the sub-block edge bandwidth
(inside the gap)
5 MHZz < Wgap < 25MHz 5MHz E-UTRA Square (BWconfig) 442 dB
15 MHz carrier
10 MHz < Wgyap 75 MHz 5MHz E-UTRA Square (BWconfig) 44.2 dB
<20 MHz carrier

Table 6.6.2-7: Filter parameters for the assigned channel

RAT of the carrier adjacent
to the sub-block gap

Filter on the assigned channel frequency
and corresponding filter bandwidth

E-UTRA

E-UTRAof same BW
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NOTE: Ifthe above Test Requirements differ fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance are given in Annex G.

6.6.3  Operating band unwanted emissions

6.6.3.1 Definition and applicability

Unless otherwise stated, the Operating band unwanted emission limits are defined from 10 MHz below the lowest
frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band
(see Table 5.5-1).

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier) and for all
transmission modes foreseen by the manufacturer's specification. In addition, fora BS operating in non-contiguous
spectrum, the requirements apply inside any sub-block gap.

The unwanted emission limits in the part of the downlink operating band that falls in the spurious domain are consistent
with ITU-R Recommendation SM.329 [5].

Fora multicarrier E-UTRA BS or BS configured for intra-band contiguous or non-contiguous carrier aggregation the
definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the upper edge of
the carrier transmitted at the highest carrier frequency within a specified operating band.

For Wide Area BS, the requirements of either subclause 6.6.3.5.1 (Category A limits) or subclause 6.6.3.5.2 (Category
B limits) shall apply.

For Local Area BS, the requirements of subclause 6.6.3.5.2A shall apply (Category A and B).
For Home BS, the requirements of subclause 6.6.3.5.2B shall apply (Category A and B).
For Medium Range BS, the requirements in subclause 6.6.3.5.2C shall apply (Category A and B).

The application of either Category A or Category B limits shall be the same as for Trans mitter spurious emissions
(Mandatory Requirements) in subclause 6.6.4.5.

For Category B Operating band unwanted emissions, there are two options for the limits that may be applied regionally.
Either the limits in subclause 6.6.3.5.2.1 or subclause 6.6.3.5.2.2 shall be applied.
6.6.3.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.6.3.

6.6.3.3 Test purpose

This test measures the emissions of the BS, close to the assigned channel bandwidth of the wanted signal, while the
transmitter is in operation.

6.6.3.4 Method of test

6.6.3.4.1 Initial conditions
Test environment: normal; see Annex D.2.
RF channels to be tested: B, M and T; see subclause 4.7.
RF bandwidth position to be tested:  Bgrrsw, Mgrew and Trrsw; Se€ subclause 4.7.1.
1) Connect the signal analyzer to the base station antenna connector as shown in Annex 1.1.1.

As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement
bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage, the
resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller
than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain
the equivalent noise bandwidth of the measurement bandwidth.
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2) Detection mode: True RMS.

6.6.3.4.2 Procedure

1) Fora BS declared to be capable of single carrier operation only, sset the BS transmission at maximum total
power (Pmax) as specified by the supplier. Channel set-up shall be according to E-TM 1.1.

Fora BS declared to be capable of multi-carrier operation, set the base station to transmit according to E-TM 1.1
on all carriers configured as defined in the applicable test configuration in sub-clause 4.10.

2) Step the centre frequency of the measurement filter in contiguous steps and measure the emission within the
specified frequency ranges with the specified measurement bandwidth.

3) Repeat the test with the channel set-up according to E-TM 1.2

6.6.3.5 Test requirement

The measurement results in step 2 of 6.6.3.4.2 shall not exceed the maximum levels specified in the tables below,
where:

Af is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter
closest to the carrier frequency.

f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

f_offsetmux is the offset to the frequency 10 M Hz outside the downlink operating band.

- Afqax is equal to f_offset,qx minus half of the bandwidth of the measuring filter.

In addition inside any sub-block gap for a BS operating in non-contiguous spectrum, measurement results shall not
exceed the cumulative sumof the test requirements specified for the adjacent sub blocks on each side of the sub block
gap. The test requirement for each sub block is specified in Tables 6.6.3.5.1-1 to 6.6.3.5.3-3 below, where in this case:

- Afis the separation between the sub block edge frequency and the nominal -3 dB point of the measuring filter
closest to the sub block edge.

f_offset is the separation between the sub block edge frequency and the centre of the measuring filter.

f_offsetax is equal to the sub block gap bandwidth divided by two.

- Afqax is equal to f_offset,gx minus half of the bandwidth of the measuring filter.

6.6.3.5.1 Test requirements for Wide Area BS (Category A)

For E-UTRA BS operating in Bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 26, 27, 28, 29, 44 emissions shall not exceed the
maximum levels specified in Tables 6.6.3.5.1-110 6.6.3.5.1-3.

Table 6.6.3.5.1-1: Wide Area BS operating band unwanted emission limits for 1.4 MHz channel
bandwidth (E-UTRA bands <1GHz) for Category A

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
10 ( f _offset 100 kHz
OMHz< Af<1.4 MHZz 0.05 MHz < f_offset<1.45 MHz +O.5dBm—14-(M|_IZ—O.05de
14 MHz< Af<2.8 MHzZ 1.45 MHz < f_offset<2.85 MHz -9.5dBm 100 kHz
2.8 MHZ < Af < Afmax 2.85 MHz < f_offset < f_offsetmax -13 dBm 100 kHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -13dBm/100kHz.

3GPP




Release 11

85

3GPP TS 36.141 V11.6.0 (2013-09)

Table 6.6.3.5.1-2: Wide Area BS operating band unwanted emission limits for 3 MHz channel
bandwidth (E-UTRA bands <1GHz) for Category A

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
< <
0OMHz<Af<3 MHz 0.05 MHz <f_offset<3.05 MHz _35dBm _10( f _offset —0.0SJdB 100 kHz
3 MHz
3MHz<Af<6 MHz 3.05 MHz < f_offset<6.05 MHz -13.5dBm 100 kHz
6 MHz < Af < Afmax 6.05 MHz < f offset<f offsetmax -13 dBm 100 kHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is

calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2

10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -13dBm/100kHz.

Table 6.6.3.5.1-3: Wide Area BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz
channel bandwidth (E-UTRA bands <1GHz) for Category A

Frequency offset of
measurement
filter -3dB point, Af

Frequency offset of
measurement filter centre
frequency, f_offset

Test requirement (Note 1)

Measurement
bandwidth
(Note 2)

OMHz<Af<5 MHz

0.05 MHz < f_offset<5.05 MHz

—5.5dBm 1 [f_offset —0.0SJdB
5 MHz

100 kHz

5MHz< Af<
min(10 MHz, Afmay)

5.05 MHz < f_offset<
min(10.05 MHz, f_offsetmax)

-12.5 dBm

100 kHz

10 MHz < Af < Afmax

10.05 MHz < f_offset < f_offsetmax

-13 dBm (Note 5)

100 kHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2

10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -13dBm/100kHz.

For E-UTRA BS operating in Bands 1, 2, 3, 4, 7, 9, 10, 11, 21, 23, 24, 25, 33, 34, 35, 36, 37, 38, 39, 40, 41, emissions
shall not exceed the maximum levels specified in Tables 6.6.3.5.1-4, 6.6.3.5.1-5 and 6.6.3.5.1-6:

For E-UTRA BS operating in Bands 22, 42, 43, emissions shall not exceed the maximum levels specified in Tables
6.6.3.5.1-4a, 6.6.3.5.1-5a and 6.6.3.5.1-6a:

Table 6.6.3.5.1-4: Wide Area BS operating band unwanted emission limits for 1.4 MHz channel
bandwidth (1GHz < E-UTRA bands < 3GHz) for Category A

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
10 (f _offset 100 kHz
0OMHz< Af<1.4 MHz 0.05 MHz < f offset<1.45 MHz +0.5dBm—1 1 -(MHZ—O.OSJdB
14MHz< Af<2.8 MHz 1.45 MHz < f_offset<2.85 MHz -9.5dBm 100 kHz
2.8 MHz < Af < Afmax 3.3 MHz < f_offset < f_offsetmax -13 dBm 1MHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-

block gaps shall be -13dBm/1MHz.
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Table 6.6.3.5.1-4a: Wide Area BS operating band unwanted emission limits for 1.4 MHz channel
bandwidth (E-UTRA bands >3GHz) for Category A

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
10 ( f_offset 100 kHz
OMHz< Af<1.4 MHz 0.05 MHz < f offset<1.45 MHz +0.8dBm 1 W_O'OS dB
. z
14 MHz< Af<2.8 MHZ 145 MHz <f offset<2.85 MHz -9.2 dBm 100 kHz
2.8 MHZ < Af < Afmax 3.3MHz<f offset<f offsetmax -13 dBm 1MHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -13dBm/1MHz.

Table 6.6.3.5.1-5: Wide Area BS operating band unwanted emission limits for 3 MHz channel
bandwidth (1GHz < E-UTRA bands < 3GHz) for Category A

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset (Note 2)

10 ( f _offset 100 kHz
0OMHz<Af<3 MHz 0.05 MHz < f_offset<3.05 MHz —3.5dBm 3 W—O.OS dB

z
3MHz<Af<6 MHz 3.05 MHz < f_offset< 6.05 MHz -13.5 dBm 100 kHz
6 MHZz < Af < Afmax 6.5 MHz < f_offset < f_offsetmax -13 dBm 1MHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -13dBm/1MHz.

Table 6.6.3.5.1-5a: Wide Area BS operating band unwanted emission limits for 3 MHz channel
bandwidth (E-UTRA bands >3GHz) for Category A

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
10 ( f _offset 100 kHz
0OMHz<Af<3 MHz 0.05 MHz < f_offset<3.05 MHz —3.2dBm—§~ W—O.OS dB
z
3MHzZ<Af<6 MHz 3.05 MHz < f offset<6.05 MHz -13.2 dBm 100 kHz
6 MHZz < Af < Afmax 6.5 MHz < f offset <f_offsetmax -13 dBm 1MHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps I1s
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -13dBm/1MHz.

Table 6.6.3.5.1-6: Wide Area BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz
channel bandwidth (1GHz < E-UTRA bands < 3GHz) for Category A

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement

measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
0MHz<Af<5 MHz 0.05 MHz < f_offset<5.05 MHz 7 ( f_offset 100 kHz

- —5.5dBm —(——0.0SJdB
5 MHz

5MHz< Af< 5.05 MHz < f_offset< -12.5 dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)
10 MHz < Af < Afmax 10.5 MHz < f_offset < f_offsetmax -13 dBm (Note 5) 1IMHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacentsub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -13dBm/1MHz.
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Table 6.6.3.5.1-6a: Wide Area BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz
channel bandwidth (E-UTRA bands >3GHz) for Category A

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement

measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
0MHz<Af<5 MHZ 0.05 MHz <f_offset<5.05 MHz 7 (f offset 100 kHz

—5.2dBm—-(——0.05de
5 MHz

5MHz< Af< 5.05 MHz < f_offset< -12.2 dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)
10 MHz < Af < Afmax 10.5 MHz < f_offset < f_offsetmax -13 dBm (Note 5) 1MHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -13dBm/1MHz.

6.6.3.5.2 Test requirements for Wide Area BS (Category B)

For Category B Operating band unwanted emissions, there are two options for the limits that may be applied regionally.
Either the limits in subclause 6.6.3.5.2.1 or subclause 6.6.3.5.2.2 shall be applied.

6.6.3.5.2.1

Category B test requirements (Option 1)

For E-UTRA BS operating in Bands 5, 8, 12, 13, 14, 17, 20, 26, 27, 28, 29, 44 emissions shall not exceed the maximum
levels specified in Tables 6.6.3.5.2.1-1 t0 6.6.3.5.2.1-3:

Table 6.6.3.5.2.1-1: Wide Area BS operating band unwanted emission limits for 1.4 MHz channel
bandwidth (E-UTRA bands <1GHz) for Category B

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
10 ( f _offset 100 kHz
OMHz< Af<1.4 MHz 0.05 MHz < f_offset<1.45 MHz +0.5dBm 12 W_O'OS dB
. z
14MHz< Af<2.8 MHzZ 145 MHz <f offset<2.85 MHz -9.5dBm 100 kHz
2.8 MHz < Af < Afmax 2.85 MHz < f_offset < f_OffSetmax -16 dBm 100 kHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -16dBm/100kHz.

Table 6.6.3.5.2.1-2: Wide Area BS operating band unwanted emission limits for 3 MHz channel
bandwidth (E-UTRA bands <1GHz) for Category B

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
10 (f _offset 100 kHz
OMHz< Af<3 MHZz 0.05 MHz < f_offset<3.05 MHz —3.5dBm 3 W_O'OE) daB
z
3MHz< Af<6 MHz 3.05 MHz < f offset<6.05 MHz -13.5dBm 100 kHz
6 MHZ < Af < Afnax 6.05 MHz < f offset <f offsetmax -16 dBm 100 kHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -16dBm/100kHz.
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Table 6.6.3.5.2.1-3: Wide Area BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz
channel bandwidth (E-UTRA bands <1GHz) for Category B

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
0MHz<Af<5 MHZ 0.05 MHz <f_offset<5.05 MHz 7 (f offset 100 kHz
—5.5dBm—5-(——0.05)dB
5MHz< Af< 5.05 MHz < f_offset < -12.5 dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)

-16 dBm (Note 5) 100 kHz

10 MHz < Af < Afmax

10.05 MHz < f_offset < f_offsetmax

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-

block gaps shall be -16dBm/100kHz.

For E-UTRA BS operating in Bands 1, 2, 3, 4, 7, 10, 25, 33, 34, 35, 36, 37, 38, 39, 40, 41, emissions shall not exceed
the maximum levels specified in Tables 6.6.3.5.2.1-4, 6.6.3.5.2.1-5and 6.6.3.5.2.1-6:

For E-UTRA BS operating in Bands 22, 42, 43, emissions shall not exceed the maximum levels specified in Tables
6.6.3.5.2.1-4a, 6.6.3.5.2.1-5a and 6.6.3.5.2.1-6a:

Table 6.6.3.5.2.1-4: Wide Area BS operating band unwanted emission limits for 1.4 MHz channel
bandwidth (1GHz < E-UTRA bands < 3GHz) for Category B

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
10 (f _offset 100 kHz
OMHz<Af<1.4 MHz 0.05 MHz < f_offset<1.45 MHz +0.5dBm —ﬂ- W—O.OS dB
. z
14 MHz< Af<2.8 MHz 1.45 MHz < f_offset<2.85 MHz -9.5dBm 100 kHz
-15 dBm 1MHz

2.8 MHZ < Af < Afmax

3.3MHz<f offset<f offsetmax

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -15dBm/1MHz.

Table 6.6.3.5.2.1-4a: Wide Area BS operating band unwanted emission limits for 1.4 MHz channel
bandwidth (E-UTRA bands >3GHz) for Category B

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
10 ( f _offset 100 kHz
0OMHz< Af<1.4 MHz 0.05 MHz < f offset<1.45 MHz +0.8dBm —14-(MHZ—O.OSJdB
14MHz< Af<2.8 MHz 1.45 MHz < f_offset<2.85 MHz -9.2 dBm 100 kHz
-15 dBm 1MHz

2.8 MHZ < Af < Afmax

3.3MHz<f offset<f offsetmax

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -15dBm/1MHz.
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Table 6.6.3.5.2.1-5: Wide Area BS operating band unwanted emission limits for 3 MHz channel
bandwidth (1GHz < E-UTRA bands < 3GHz) for Category B

Frequency offset of

Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset (Note 2)

10 (f _offset 100 kHz
OMHz<Af<3 MHZz 0.05 MHz < f offset<3.05 MHz —3.5dBm—§- W_O'OS dB

z

3MHz<Af<6 MHz 3.05 MHz < f_offset<6.05 MHz -13.5dBm 100 kHz
6 MH z < Af < Afmax 6.5 MHz < f offset <f offsetmax -15 dBm 1MHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -15dBm/1MHz.

Table 6.6.3.5.2.1-5a: Wide Area BS operating band unwanted emission limits for 3 MHz channel
bandwidth (E-UTRA bands >3GHz) for Category B

Frequency offset of

Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset (Note 2)

10 (f _offset 100 kHz
0OMHz<Af<3 MHz 0.05 MHz < f offset<3.05 MHz —3.2dBm 3 R/T_O'OS dB

z

3MHz<Af<6 MHz 3.05 MHz < f_offset< 6.05 MHz -13.2 dBm 100 kHz
6 MHZz < Af < Afmax 6.5 MHz < f_offset < f_offsetmax -15 dBm 1MHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -15dBm/1MHz.

Table 6.6.3.5.2.1-6: Wide Area BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz
channel bandwidth (1GHz < E-UTRA bands < 3GHz) for Category B

Frequency offset of

Frequency offset of Test requirement (Note 1) Measurement

measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
O0MHz<Af<5 MHz 0.05 MHz < f_offset<5.05 MHz 7 (f offset 100 kHz

—5.5dBm—~(——0.05JdB
5 MHz

5MHz< Af< 5.05 MHz < f_offset< -12.5 dBm 100 kHz
min(10 MHz, Afmax) min(10.05 MHz, f_offsetmax)
10 MHZz < Af < Afmax 10.5 MHz < f offset < f offsetmax -15 dBm (Note 5) 1MHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacentsub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -15dBm/1MHz.

Table 6.6.3.5.2.1-6a: Wide Area BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz
channel bandwidth (E-UTRA bands >3GHz) for Category B

Frequency offset of

Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
OMHz<Af<5 MHz 0.05 MHz < f_offset<5.05 MHz 7 (f offset 100 kHz
-5.2dBm-—--| ———-0.05 |dB
5 MHz
5MHz< Af< 5.05 MHz < f_offset< -12.2 dBm 100 kHz

min(10 MHz, Afmay)

min(10.05 MHz, f_offsetmax)

10 MHz < Af < Afmax

10.5 MHz < f_offset < f_offsetmax

-15 dBm (Note 5)

1MHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -15dBm/1MHz.
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The limits in this subclause are intended for Europe and may be applied regionally for BS operating in band 1, 3, 8, 33

or 34.

Fora BS operating in band 1, 3, 8, 33 or 34, emissions shall not exceed the maximum levels specified in
Table 6.6.3.5.2.2-1 below for 5, 10, 15 and 20 MHz channel bandwidth:

Table 6.6.3.5.2.2-1: Regional Wide Area BS operating band unwanted emission limits in band 1, 3, 8,
33 or 34 for 5, 10, 15 and 20 MHz channel bandwidth for Category B

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
0OMHz< Af<0.2 MHz 0.015MHz < f_offset<0.215MHz -12.5dBm 30 kHz
02MHz<Af<1MHz | 0.215MHz<f offset<1.015MHz f  offset 30 kHz
—12.5dBm —15(——0.215de
(Note 4) 1.015MHz < f offset<1.5 MHz -24.5dBm 30 kHz
1 MHz< Af< 1.5 MHz<f offset< -11.5dBm 1 MHz
min( 10 MHz , Afmay) min(10.5 MHz, f_offsetmay)

-15 dBm (Note 5) 1MHz

10 MHz < Af < Afmax

10.5 MHz < f offset<f offsetmax

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-

block gaps shall

be -15dBm/1MHz.

Fora BS operating in band 1, 3, 8, 33 or 34, emissions shall not exceed the maximum levels specified in

Table 6.6.3.5.2.2-2 below

for 3 MHz channel bandwidth:

Table 6.6.3.5.2.2-2: Regional Wide Area BS operating band unwanted emission limits in band 1, 3, 8,
33 or 34 for 3 MHz channel bandwidth for Category B

Frequency offset of Frequency offset of measurement Test requirement (Note 1) Measurement
measurement filter -3dB filter centre frequency, f_offset bandwidth
point, Af (Note 2)
0MHz< Af<0.05 MHz 0.015 MHz< f_offset < 0.065 MHz f 30 kHz
6.5dBm—60-( ofeet —0.015de
MHz
0.05 MHz < Af<0.15 MHz 0.065 MHz < f_offset<0.165 MHz f 30 kHz
3.5dBm —160-{ orket —0.065de
MHz
0.15 MHz < Af<0.2 MHz 0.165MHz < offset < 0.215MHz -12.5dBm 30 kHz
0.2 MHz<Af<1 MHz 0.215MHz < f_offset < 1.015MHz f offset 30 kHz
—12.5dBm —15-(——0.21
(Note 4) 1.0156MHz < f offset< 1.5 MHz -24.5dBm 30 kHz
1 MHz<AfL 1.5MHz < f_offset< 6.5 MHz, -11.5dBm 1 MHz
6 MHz
6 MHZ < Af < Afnax 6.5 MHz < f_offset < f_offsetmax -15 dBm 1 MHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-

block gaps shall

be -15dBm/1MHz.
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Fora BS operating in band 1, 3, 8, 33 or 34, emissions shall not exceed the maximum levels specified in
Table 6.6.3.5.2.2-3 below for 1.4 MHz channel bandwidth:

Table 6.6.3.5.2.2-3: Regional Wide Area BS operating band unwanted emission limits in band 1, 3, 8,
33 or 34for 1.4 MHz channel bandwidth for Category B

Frequency offset of Frequency offset of measurement Test requirement (Note 1) Measurement
measurement filter -3dB filter centre frequency, f_offset bandwidth
point, Af (Note 2)
0 MHz< Af<0.05 MHz 0.015 MHz < f_offset < 0.065 MHz f 30 kHz
6.5dBm—6o.( ofeet —0.015de
MHz
0.05 MHz < Af < 0.15 MHz 0.065 MHz < f_offset<0.165 MHz f 30 kHz
3.5dBm —160-[ ofeet —0.065](15
MHz
0.15 MHz < Af<0.2 MHZz 0.165MHz < f offset<0.215MHz -12.5dBm 30 kHz
0.2MHz<Af<1 MHz 0.215MHz < f offset<1.0156MHz f offset 30 kHz
—12.5dBm —15-[——0.21
(Note 4) 1.015MHz < f offset<1.5 MHz -24.5 dBm 30 kHz
1MHz<Af<2.8 MHz 15 MHz<f offset<3.3 MHz -11.5dBm 1 MHz
2.8 MHZ < Af < Afnax 3.3 MHz<f offset<f offsetmax -15 dBm 1 MHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is

calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-

block gaps shall be -15dBm/1MHz.

6.6.3.5.2A Test requirements for Local Area BS (Category A and B)

For Local Area BS in E-UTRA bands <3GHz, emissions shall not exceed the maximum levels specified in Tables
6.6.3.5.2A-1, 6.6.3.5.2A-2 and 6.6.3.5.2A-3.

For Local Area BS in E-UTRA bands >3GHz, emissions shall not exceed the maximum levels specified in Tables
6.6.3.5.2A-1a, 6.6.3.5.2A-2a and 6.6.3.5.2A-3a.
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Table 6.6.3.5.2A-1: Local Area BS operating band unwanted emission limits for 1.4 MHz channel
bandwidth (E-UTRA bands S3GHz)

Frequency offset of Frequency offset of Test requirement Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
10 ( f _offset 100 kHz
-19.5dBm—-—| ————-0.05 |dB
OMHz< Af<1.4 MHz 0.05 MHz < f_offset<1.45 MHz 1.4 MHz
14MHz<Af<2.8 MHzZ 145 MHz <f offset<2.85 MHz -29.5 dBm 100 kHz
2.8 MHZ < Af< Afnax 2.85 MHz < f offset <f offsetmax -31 dBm 100 kHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacentsub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -31 dBm/100 kHz.

Table 6.6.3.5.2A-1a: Local Area BS operating band unwanted emission limits for 1.4 MHz channel
bandwidth (E-UTRA bands >3GHz)

Frequency offset of Frequency offset of Test requirement Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
10 (f _offset 100 kHz
OMHz< Af<1.4 MHz 0.05 MHz < f_offset<1.45 MHz —19.2dBm 14 MT—O.OS dB
. z
14MHz< Af<2.8 MHZ 145 MHz <f offset<2.85 MHz -29.2 dBm 100 kHz
2.8 MHz < Af < Afmax 2.85 MHz < f offset<f offsetmax -31 dBm 100 kHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2

10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -31 dBm/100 kHz.

Table 6.6.3.5.2A-2: Local Area BS operating band unwanted emission limits for 3 MHz channel
bandwidth (E-UTRA bands <3GHz)

Frequency offset of Frequency offset of Test requirement Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
10( f _offset 100 kHz
0 MHz< Af<3 MHz 005 MHz <f offset<3.05 MHz | ~2o-20BM _3( MHz —0.05)dB
3MHz<Af<6 MHz 3.05 MHz < f_offset<6.05 MHz -33.5dBm 100 kHz
6 MHZz < Af < Afmax 6.05 MHz < f_offset < f_offsetmax -35 dBm 100 kHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacentsub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -35 dBm/100 kHz.

Table 6.6.3.5.2A-2a: Local Area BS operating band unwanted emission limits for 3 MHz channel
bandwidth (E-UTRA bands >3GHz)

Frequency offset of Frequency offset of Test requirement Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
10 (f _offset 100 kHz
0OMHz<Af<3 MHz 0.05 MHz < f offset< 3.05 MHz —23.2dBm —3~(MHZ—O.05de
3MHz< Af<6 MHz 3.05 MHz < f offset<6.05 MHz -33.2.dBm 100 kHz
6 MHZ < Af < Afinax 6.05 MHz < f_offset < f_offsetmax -35 dBm 100 kHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -35 dBm/100 kHz.
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Table 6.6.3.5.2A-3: Local Area BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz
channel bandwidth (E-UTRA bands £3GHz)

Frequency offset of

Frequency offset of

min(10 MHz, Afiey)

min(10.05 MHz, f_offsetygy)

Test requirement Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
OMHz< Af<5 MHz 0.05 MHz < f_offset<5.05 MHz 7(f offset 100 kHz
—28.5dBm——(———0.05de
5 Hz
5MHz< Af< 5.05 MHz < f offset< -35.5dBm 100 kHz

10 MHz < Af < Afmax

10.05 MHz < f_offset < f_offsetmax

-37 dBm (Note 5)

100 kHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps Is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2

10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -37 dBm/100 kHz.

Table 6.6.3.5.2A-3a: Local Area BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz
channel bandwidth (E-UTRA bands >3GHz)

Frequency offset of

Frequency offset of

Test requirement Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
O0MHz<Af<5 MHz 0.05 MHz < f_offset<5.05 MHz 7 (f offset 100 kHz
—28.2dBm——-| ———-0.05 |dB
5 MHz
5MHz< Af< 5.05 MHz < f offset< -35.2 dBm 100 kHz

min(10 MHz, Afiex)

min(10.05 MHz, f_offset;gy)

10 MHz < Af < Afmax

10.05 MHz < f_offset < f_offsetmax

-37 dBm (Note 5)

100 kHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the test requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2

10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -37 dBm/100 kHz.

6.6.3.5.2B Test requirements for Home BS (Category A and B)

For Home BS in E-UTRA bands <3GHz, emissions shall not exceed the maximum levels specified in Tables
6.6.3.5.2B-1, 6.6.3.5.2B-2 and 6.6.3.5.2B-3.

For Home BS in E-UTRA bands >3GHz, emissions shall not exceed the maximum levels specified in Tables
6.6.3.5.2B-1a, 6.6.3.5.2B-2a and 6.6.3.5.2B-3a.

Table 6.6.3.5.2B-1: Home BS operating band unwanted emission limits for 1.4 MHz channel
bandwidth (E-UTRA bands £3GHz)

Frequency offset of

Frequency offset of

Test requirement Measurement
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset (Note 2)

6 (f _offset 100 kHz
OMHz<Af<1.4 MHz 0.05 MHz <f_offset<1.45 MHz —28.5dBm+ﬁ W_O'OS dB

. z
1.4MHz< Af<2.8 MHzZ 1.45 MHz < f offset<2.85 MHz -34.5 dBm 100 kHz
2.8 MHZ < Af< Afrmax 33 MHz<f offset<f offsetmax P —52dB, 2dBm < P < 20dBm 1MHz
—50dBm, P<2dBm
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Table 6.6.3.5.2B-1a: Home BS operating band unwanted emission limits for 1.4 MHz channel
bandwidth (E-UTRA bands >3GHz)

Frequency offset of Frequency offset of Test requirement Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
OMHz< Af<1.4 MHz 0.05 MHz < f offset<1.45 MHz —28.2dBm _M(R/IHZ_O'OS)dB
14 MHz< Af<2.8 MHZ 1.45 MHz < f_offset<2.85 MHz -34.2 dBm 100 kHz
2.8 MHz < Af < Afmax 1MHz

3.3 MHz< f_offset < f_offsetmax

P -52dB, 2dBm < P <20dBm
—50dBm, P<2dBm

Table 6.6.3.5.2B-2: Home BS operating band unwanted emission limits for 3 MHz channel bandwidth
(E-UTRA bands s3GHz)

Frequency offset of Frequency offset of Test requirement Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
f  offset 100 kHz
0MHz<Af<3 MHz 0.05 MHz < f_offset<3.05 MHz —32.5dBm — Z[W—0.0SJ dB
3MHz<Af<6 MHz 3.05 MHz < f_offset<6.05 MHz -38.5 dBm 100 kHz
6 MH z < Af < Afmax 1MHz

6.5 MHz < f_offset < f_offsetmax

P —52dB, 2dBm < P <20dBm
—50dBm, P<2dBm

Table 6.6.3.5.2B-2a: Home BS operating band unwanted emission limits for 3 MHz channel bandwidth
(E-UTRA bands >3GHz)

Frequency offset of Frequency offset of Test requirement Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
f offset 100 kHz
0MHz<Af<3 MHz 0.05 MHz < f_offset < 3.05 MHz —32.2dBm - 2-(——0.05]dB
3MHzZ<Af<6 MHZz 3.05 MHz < f offset<6.05 MHz -38.2 dBm 100 kHz
6 MHZz < Af < Afmax 6.5 MHz<f offset<f offsetmax 1MHz

P -52dB, 2dBm < P <20dBm
-50dBm, P<2dBm

Table 6.6.3.5.2B-3: Home BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz
channel bandwidth (E-UTRA bands £3GHz)

Frequency offset of Frequency offset of Test requirement Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
OMHz<Af<5 MHz 0.05 MHz < f offset<5.05 MHz 6( f offset 100 kHz
—34.5dBm ——( - .OS) dB
MHz
5 MHz< Af<min(10 5.05 MHz < f_offset < min(10.05 -40.5 dBm 100 kHz
MH z, Afmax) MH z, f_offsetmax)
10 MHz < Af < Afmax 1MHz

10.5 MHz < f_offset < f_offsetmax

{P—SZdB, 2dBm < P <20dBm

-50dBm, P<2dBm
(Note 5)
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Table 6.6.3.5.2B-3a: Home BS operating band unwanted emission limits for 5, 10, 15 and 20 MHz
channel bandwidth (E-UTRA bands >3GHz)

Frequency offset of
measurement
filter -3dB point, Af

Frequency offset of
measurement filter centre
frequency, f_offset

Test requirement

Measurement
bandwidth
(Note 2)

OMHz<Af<5 MHz

0.05 MHz < f_offset<5.05 MHz

—-34.2dBm - 5 [ f_offset 0.0S)dB
5 MHz

100 kHz

5 MHz < Af<min(10
MH Z, Afmax)

5.05 MHz < f_offset < min(10.05
MHz, f_offsetmay)

-40.2 dBm

100 kHz

10 MHz < Af < Afmax

10.5 MHz < f_offset<f offsetmax

{P—SZdB, 2dBm < P <20dBm

—50dBm, P<2dBm
(Note 5)

1MHz

6.6.3.5.2C Test requirements for Medium Range BS (Category A and B)

For Medium Range BS in E-UTRA bands <3GHz, emissions shall not exceed the maximum levels specified in Tables
6.6.3.5.2C-110 6.6.3.5.2C-6.

For Medium Range BS in E-UTRA bands >3GHz, emissions shall not exceed the maximum levels specified in Tables
6.6.3.5.2C-1at0 6.6.3.5.2C-6a.

Table 6.6.3.5.2C-1: Medium Range BS operating band unwanted emission limits for 1.4 MHz channel
bandwidth, 31 <P < 38 dBm (E-UTRA bands £3GHz)

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth

filter -3dB point, Af frequency, f_offset (Note 2)

O0MHz<Af<14 MHz | 0.05MHz<f offset<1.45MHz 10/ f offset 100 kHz
P—43.5dB—[ = —0.05de
14\ MHz

14MHz< Af<2.8 MHZ 1.45 MHz < f_offset<2.85 MHz P-53.5dB 100 kHz

2.8 MHZ < Af < Afmax 2.85 MHz < f offset <f offsetmax -25dBm 100 kHz
NOTE 1: For a BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is

calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -25dBm/100kHz.

Table 6.6.3.5.2C-1a: Medium Range BS operating band unwanted emission limits for 1.4 MHz channel
bandwidth, 31 <P < 38 dBm (E-UTRA bands >3GHz)

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
0OMHz<Af<1.4 MHz 0.05 MHz < f _offset<1.45 MHz 10( f offset 100 kHz
P-432dB-—| — -0.05 |dB
14\ MHz

14MHz<Af<2.8 MHzZ 1.45 MHz < f_offset<2.85 MHz P-53.2dB 100 kHz
-25dBm 100 kHz

2.8 MHZ < Af < Afmax

2.85 MHz < f offset<f offsetmax

NOTE 1: For a BS supporting non-contiguous spectrum operation the minimum requirement within sub-b

ock gaps is

calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -25dBm/100kHz.
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Table 6.6.3.5.2C-2: Medium Range BS operating band unwanted emission limits for 1.4 MHz channel
bandwidth, P < 31 dBm (E-UTRA bands <3GHz)

Frequency offset of

Frequency offset of

Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
0OMHz<Af<1.4 MHz 0.05 MHz < f_offset<1.45 MHz 10( f offset 100 kHz
—12.5dBm—[ = —0.0SJdB
14\ MHz
1.4MHz< Af<2.8 MHZ 1.45 MHz < f offset<2.85 MHz -22.5 dBm 100 kHz
2.8 MHZz < Af < Afmax 2.85 MHz < f_offset < f_offsetmax -25dBm 100 kHz
NOTE 1: For a BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is

calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2

10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -25dBm/100kHz.

Table 6.6.3.5.2C-2a: Medium Range BS operating band unwanted emission limits for 1.4 MHz channel
bandwidth, P < 31 dBm (E-UTRA bands >3GHz)

Frequency offset of

Frequency offset of

Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
OMHz< Af<1.4 MHz 0.05 MHz <f_offset<1.45 MHz 10( f offset 100 kHz
—12.2dBm—[ = —0.0SJdB
14\ MHz
14MHz<Af<2.8 MHzZ 145 MHz <f offset<2.85 MHz -22.2 dBm 100 kHz
2.8 MHZ < Af < Afmax 2.85 MHz < f_offset < f_offsetmax -25dBm 100 kHz
NOTE 1: For a BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is

calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2

10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -25dBm/100kHz.

Table 6.6.3.5.2C-3: Medium Range BS operating band unwanted emission limits for 3 MHz channel
bandwidth, 31 <P < 38 dBm (E-UTRA bands £3GHz)

Frequency offset of

Frequency offset of

Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
OMHz<Af<3 MHz 0.05 MHz < f_offset<3.05 MHz 10( f offset 100 kHz
P-47.5dB——(———0.0SJdB
3 MHz
3MHz<Af<6 MHz 3.05 MHz < f offset<6.05 MHz P-57.5dB 100 kHz
6 MHZz < Af < Afmax 6.05 MHz < f_offset < f_offsetmax Min(P-59dB, -25dBm) 100 kHz
NOTE 1: For a BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is

calculated as a cumulative sum of adjacentsub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be Min(P-59dB, -25dBm)/100kHz.

Table 6.6.3.5.2C-3a: Medium Range BS operating band unwanted emission limits for 3 MHz channel
bandwidth, 31 <P < 38 dBm (E-UTRA bands >3GHz)

Frequency offset of

Frequency offset of

Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
0OMHz<Af<3 MHz 0.05 MHz < f offset< 3.05 MHz P-47.2dB—E( f _offset —0.05de 100 kHz
3 MHz
3MHz<Af<6 MHz 3.05 MHz < f_offset<6.05 MHz P-57.2dB 100 kHz
6 MHZ < Af < Afmax 6.05 MHz <f{ offset <f offsetmax Min(P-59dB, -25dBm) 100 kHz
NOTE 1: For a BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is

calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-

block gaps shall be Min(P-59dB, -25dBm)/100kHz.
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Table 6.6.3.5.2C-4: Medium Range BS operating band unwanted emission limits for 3 MHz channel
bandwidth, P < 31 dBm (E-UTRA bands <3GHz)

Frequency offset of

Frequency offset of

Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
0MHz< Af<3 MHz 0.05 MHz < f_offset< 3.05 MHz -16.5dBm—E( f _offset —0.0SJdB 100 kHz
3 MHz
3MHz<Af<6 MHz 3.05 MHz < f_offset<6.05 MHz -26.5 dBm 100 kHz
6 MHZ < Af < Afinax 6.05 MHz < f_offset < f_offsetmax -28 dBm 100 kHz
NOTE 1: For a BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is

calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -28dBm/100kHz.

Table 6.6.3.5.2C-4a: Medium Range BS operating band unwanted emission limits for 3 MHz channel
bandwidth, P < 31 dBm (E-UTRA bands >3GHz)

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
OMHz<Af<3 MHz 0.05 MHz < f_offset<3.05 MHz 10( f offset 100 kHz
-16.2dBm——(———0.05de
3 MHz
3MHz< Af<6 MHz 3.05 MHz < f offset<6.05 MHz -26.2 dBm 100 kHz
6 MHZz < Af < Afmax 6.05 MHz < f_offset < f_offsetmax -28 dBm 100 kHz
NOTE 1: For a BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is

calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2

10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -28dBm/100kHz.

Table 6.6.3.5.2C-5: Medium Range BS operating band unwanted emission limits for 5, 10, 15 and 20
MHz channel bandwidth, 31< P £ 38 dBm (E-UTRA bands S3GHz)

Frequency offset of

Frequency offset of

Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
0MHz<Af<5 MHz 0.05 MHz < f_offset<5.05 MHz 7(f offset 100 kHz
P-51.5dB-—| ————0.05 |dB
5 MHz
5 MHz < Af<min(10 5.05 MHz < f_offset < min(10.05 P-58.5dB 100 kHz
MH Z, Afmax) MH Z, f_Oﬁsetmax)
10 MHz < Af < Afmax 10.05 MHz < f_offset < f_offsetmax Min(P-60dB, -25dBm) (Note 5) 100 kHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is
calculated as a cumulative sum of adjacentsub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-

block gaps shall be Min(P-60dB, -25dBm)/100kHz.
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Table 6.6.3.5.2C-5a: Medium Range BS operating band unwanted emission limits for 5, 10, 15 and 20
MHz channel bandwidth, 31< P £ 38 dBm (E-UTRA bands >3GHz)

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
0MHz< Af<5 MHz 0.05 MHz < f_offset<5.05 MHz 7(f offset 100 kHz
P—51.2dB—§(———0.05de
5 MHz < Af<min(10 5.05 MHz < f_offset < min(10.05 P-58.2dB 100 kHz
MH z, Afmax) MH z, f_Oﬁsetmax)
10 MHZ < Af < Afiax 10.05 MHz < f_offset < f_offs €tmax Min(P-60dB, -25dBm) (Note 5) 100 kHz

NOTE 1: For a BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is
calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be Min(P-60dB, -25dBm)/100kHz.

Table 6.6.3.5.2C-6: Medium Range BS operating band unwanted emission limits for 5, 10, 15 and 20
MHz channel bandwidth, P < 31 dBm (E-UTRA bands S£3GHz)

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
O0MHz< Af<5 MHz 0.05 MHz < f_offset<5.05 MHz 7( f offset 100 kHz
-20.5 dBm——(———0.0SJdB
50 MHz
5 MHz< Af<min(10 5.05 MHz < f_offset < min(10.05 -27.5 dBm 100 kHz
MH z, Afmax) MHz, f_offsetma)
10 MHz < Af < Afmax 10.05 MHz < f_offset < f_OﬁSEtmax -29 dBm (NOte 5) 100 kHz
NOTE 1: For a BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is

calculated as a cumulative sum of adjacentsub blocks on each side of the sub block gap. Exception is Af =
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-

block gaps shall be -29dBm/100kHz.

Table 6.6.3.5.2C-6a: Medium Range BS operating band unwanted emission limits for 5, 10, 15 and 20
MHz channel bandwidth, P< 31 dBm (E-UTRA bands >3GHz)

Frequency offset of Frequency offset of Test requirement (Note 1) Measurement
measurement measurement filter centre bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
OMHz< Af<5 MHz 0.05 MHz < f_offset<5.05 MHz 7( f offset 100 kHz
-20.2 dBm——(———0.0SJdB
5 MHz
5 MHz < Af<min(10 5.05 MHz < f_offset < min(10.05 -27.2 dBm 100 kHz
MH z, Afmax) MH z, f_offsetmay)
10 MHz < Af < Afmax 10.05 MHz < f_Oﬁset < f_OﬁSetmax -29 dBm (NOte 5) 100 kHz
NOTE 1: For a BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is

calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap. Exception is Af 2
10MHz from both adjacent sub blocks on each side of the sub-block gap, where the test requirement within sub-
block gaps shall be -29dBm/100kHz.
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Table 6.6.3.5.3-1: Additional operating band unwanted emission limits for E-UTRA bands <1GHz

Channel Frequency offset of Frequency offset of Test Measurement
bandwidth measurement measurement filter centre requirement bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
14 MHz OMHz< Af<1 MHz 0.005 MHz < f_offset <0.995 MHz -14 dBm 10 kHz
3MHz OMHz<Af<1 MHz 0.015 MHz < f_offset <0.985 MHz -13 dBm 30 kHz
5MHz 0OMHz< Af<1 MHz 0.015 MHz < f offset <0.985 MHz -15dBm 30 kHz
10 MHz OMHz<Af<1 MHz 0.05 MHz <f_offset<0.95 MHz -13dBm 100 kHz
15 MHz OMHz<Af<1 MHz 0.05 MHz < f offset<0.95 MHz -13 dBm 100 kHz
20 MHz OMHz<Af<1 MHz 0.05 MHz <f offset<0.95 MHz -13 dBm 100 kHz
All 1 MHZz < Af < Afax 1.05 MHz < f offset <f offsetmax -13 dBm 100 kHz

In certain regions the following requirement may apply. For E-UTRA BS operating in Bands 2, 4, 10, 23, 25, 35, 36,
41, emissions shall not exceed the maximum levels specified in Table 6.6.3.5.3-2.

Table 6.6.3.5.3-2: Additional operating band unwanted emission limits for E-UTRA bands>1GHz

Channel Frequency offset of Frequency offset of Test Measurement
bandwidth measurement measurement filter centre requirement bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
1.4 MHz 0OMHz<Af<1 MHz 0.005 MHz < f_offset < 0.995 MHz -14 dBm 10 kHz
3 MHz 0MHz<Af<1 MHz 0.015 MHz < f_offset < 0.985 MHz -13 dBm 30 kHz
5MHz 0OMHz<Af<1 MHz 0.015 MHz < f_offset < 0.985 MHz -15 dBm 30 kHz
10 MHz 0OMHz<Af<1 MHz 0.05 MHz < f_offset<0.95 MHz -13 dBm 100 kHz
15 MHz 0OMHz<Af<1 MHz 0.05 MHz < f_offset<0.95 MHz -15 dBm 100 kHz
20 MHz 0OMHz<Af<1 MHz 0.05 MHz < f_offset<0.95 MHz -16 dBm 100 kHz
Al 1 MHZ < Af < Afimax 1.5 MHz<f offset<f offsetmax -13 dBm 1 MHz

In certain regions the following requirement may apply. For E-UTRA BS operating in Bands 12, 13, 14, 17, 29
emissions shall not exceed the maximum levels specified in Table 6.6.3.5.3-3.

Table 6.6.3.5.3-3: Additional operating band unwanted emission limits for E-UTRA (bands 12, 13, 14,

17 and 29)
Channel Frequency offset of Frequency offset of Test Measurement
bandwidth measurement measurement filter centre requirement bandwidth
filter -3dB point, Af frequency, f_offset (Note 2)
All 0 MHz< Af< 100 kHz 0.015 MHz< f_offset<0.085 MHz -13 dBm 30 kHz
Al 100 KHz < Af < Afpax 150 kHz < f offset <f offsetmax -13 dBm 100 kHz

In certain regions, the following requirements may apply to an E-UTRA TDD BS operating in the same geographic area
and in the same operating band as another E-UTRA TDD systemwithout synchronisation. For this case the emissions
shall not exceed -52 dBm/MHz in the downlink operating band except in:

— The frequency range from 10 MHz below the lower channel edge to the frequency 10 MHz above the upper
channel edge.

In certain regions the following requirement may apply for protection of DTT. For E-UTRA BS operating in Band 20,
the level of emissions in the band 470-790 MHz, measured in an 8MHz filter bandwidth on centre frequencies Fger
according to Table 6.6.3.3-4, shall not exceed the maximum emission level Pgy n declared by the manufacturer. This
requirement applies in the frequency range 470-790 MHz even though part of the range falls in the spurious domain.
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Table 6.6.3.5.3-4: Declared emissions levels for protection of DTT

Filter centre frequency, Measurement Declared emission level
Frilt er bandwidth [dBm]
Fiier = 8*N + 306 (MH2); 8 MHz Pemn
21<N=<60
Note: The regional requirement is defined in terms of EIRP (effective isotropic radiated power), which is

dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain
and feeder loss). The requirement defined above provides the characteristics of the basestation needed to
verify comp liance with the regional requirement. Compliance with the regional requirement can be
determined using the method outlined in Annex G of [2].

In certain regions the following requirement may apply for the protection of systems operating in frequency bands
adjacent to band 1 as defined in clause 5.5, in geographic areas in which both an adjacent band service E-UTRA are

deployed.
The power of any spurious emission shall not e xceed:

Table 6.6.3.5.3-5: Emissions limits for protection of adjacent band services

Operating Frequency range Maximum Level Measurement
Band Bandwidth

1 2100-2105 MHz -30+3.4 - (f- 2100 MHZz) dBm 1 MHz
2175-2180 MHz -30+3.4 - (2180 MHz - f) dBm 1 MHz

In regions where FCC regulation applies, requirements for protection of GPS according to FCC Order DA 10-534
applies for operation in Band 24. The following normative requirement covers the base station, to be used together with
other information about the site installation to verify compliance with the requirement in FCC Order DA 10-534. The
requirement applies to BS operating in Band 24 to ensure that appropriate interference protection is provided to the
1559— 1610 M Hz band. This requirement applies to the frequency range 1559-1610 M Hz, even though part of this
range falls within the spurious domain.

The level of emissions in the 1559 — 1610 MHz band, measured in measurement bandwidth according to Table
6.6.3.5.3-6 shall not exceed the maximumemission levels Pg 3y, and Pg 144, declared by the manufacturer.

Table 6.6.3.5.3-6: Declared emissions levels for protection of the 1559-1610 MHz band

Operating Band

Frequency range

Declared emission

Declared emission

level [dBW] level [dBW] of
(Measurement discrete emissions
bandwidth =1 MHZ) of less than 700 Hz
bandwidth
(Measurement
bandwidth =1 kHz)
24 1559 - 1610 MHz PEe_1mHz PE_ 112

Note: The regional requirement in FCC Order DA 10-534 is defined in terms of EIRP (effective isotropic
radiated power), which is dependent on both the BS emissions at the antenna connector and the
deployment (including antenna gain and feeder loss). The EIRP level is calculated using: Pgjrp = Pe + Gant
where Pe denotes the BS unwanted emission level at the antenna connector, G,y equals the BS antenna
gain minus feeder loss. The requirement defined above provides the characteristics of the base station
needed to verify compliance with the regional requirement.

The following requirement may apply to E-UTRA BS operating in Band 41 in certain regions. Emissions shall not
exceed the maximum levels specified in Table 6.6.3.5.3-7.
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Table 6.6.3.5.3-7: Additional operating band unwanted emission limits for Band 41

Channel Frequency offset of Frequency offset of Test Measurement
bandwidth measurement measurement filter centre requirement bandwidth
filter -3dB point, Af frequency, f_offset (Note 4)
10 MHz 10 MHz < Af <20 MHz 10.5 MHz <f_offset<19.5 MHz -22 dBm 1 MHz
20 MHz 20 MHz < Af <40 MHz 20.5 MHz <f offset<39.5 MHz -22 dBm 1 MHz
NOTE: This requirement applies for E-UTRA carriers allocated within 2545-2575MHz.

The following notes are common to all subclauses in 6.6.3.5:

NOTE 2:

NOTE 3:

NOTE 4:
NOTE 5:
NOTE 6

6.6.4

6.6.4.1

As a general rule, the resolution bandwidth of the measuring equipment should be equal to the
measurement bandwidth. However, to improve measurement accuracy, sensitivity and effic iency, the
resolution bandwidth can be smaller than the measurement bandwidth. When the resolution bandwidth is
smaller than the measurement bandwidth, the result should be integrated over the measurement
bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

If the above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test is defined in Annex G. The explanation of how
the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

This frequency range ensures that the range of values of f_offset is continuous.

The requirement is not applicable when Af . <10 MHz

For Home BS, the parameter P is defined as the aggregated maximum power of all transmit antenna ports
of Home BS.

Transmitter spurious emissions

Definition and applicability

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission,
parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.
This is measured at the base station antenna connector.

The transmitter spurious emission limits apply from 9 kHzto 12.75 GHz, excluding the frequency range from 10 MHz
below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink
operating band (see Table 5.5-1). Exceptions are the requirements in Table 6.6.4.5.4-2, Table 6.6.4.5.4-3, Table
6.6.4.5.4-4, and specifically stated exceptions in Table 6.6.4.5.4-1 that apply also closer than 10 MHz from the
downlink operating band. For some operating bands the upper frequency limit is higher than 12.75 GHz.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for
all transmission modes foreseen by the manufacturer's specification.

Unless otherwise stated, all requirements are measured as mean power (RMS).

6.6.4.2

Minimum Requirements

The minimum requirement is in TS 36.104 [2] subclause 6.6.4.

6.6.4.3

Test Purpose

This test measures conducted spurious emission from the E-UTRA BS transmitter antenna connector, while the
transmitter is in operation.

6.6.4.4

6.6.4.4.1

Test environment:

RF channels to be tested:

Method of Test

Initial conditions
normal; see Annex D.2.
B, M and T; see subclause 4.7.

3GPP



Release 11 102 3GPP TS 36.141 V11.6.0 (2013-09)

RF bandwidth position to be tested:  Brraw, Mrraw and Trraw; S€€ subclause 4.7.1.

1) Connect the BS antenna connector to a measurement receiver according to Annex 1.1.1 using an attenuator or a
directional coupler if necessary

2) Measurements shall use a measure ment bandwidth in accordance to the conditions in TS 36.104 [2] subclause
6.6.4.

3) Detection mode: True RMS.

4) Configure the BS with transmitter(s) active at their maximumoutput power.

6.6.4.4.2 Procedure

1) Fora BS declared to be capable of single carrier operation only, set the BS to transmit a signal according to E-
TM1.1 at the manufacturer’s specified maximum output power.

Fora BS declared to be capable of multi-carrier operation, set the base station to transmit according to E-TM 1.1
on all carriers configured as defined in the applicable test configuration in sub-clause 4.10.

2) Measure the emission at the specified frequencies with specified measurement bandwidth and note that the
measured value does not exceed the specified value.
6.6.4.5 Test requirements

The measurement result in step 2 of 6.6.4.4.2 shall not exceed the maximum level specified in Table 6.6.4.5.1-1 to
Table 6.6.4.5.6-1 if applicable for the BS under test.

NOTE: Ifa Test Requirement in this clause differs fromthe corresponding Minimum Requirement then the Test
Tolerance applied for this test is non-zero. The Test Tolerance for this test and the exp lanation of how the
Minimum Requirement has been relaxed by the Test Tolerance are given in Annex G.

As mandatory requirement, either subclause 6.6.4.5.1 (Category A limits) or subclause 6.6.4.5.2 (Category B limits)
shall apply. The application of either Category A or Category B limits shall be the same as for Operating band
unwanted emissions in subclause 6.6.3.

6.6.4.5.1 Spurious emissions (Category A)

The power of any spurious emission shall not exceed the limits in Table 6.6.4.5.1-1.

Table 6.6.4.5.1-1: BS Spurious emission limits, Category A

Frequency range Maximum level Measurement Note
Bandwidth
9kHz - 150kHz 1 kHz Note 1
150kHz - 30MHz 10 kHz Note 1
30MHz - 1GHz 100 kHz Note 1
1GHz-12.75 GHz 13 dBm 1 MHz Note 2
12.75 GHz— 5" harmonic 1 MHz Note 2, Note 3
of the upper frequency
edge of the DL operating
band in GHz

NOTE 1: Bandwidth as in ITU-R SM.329 [5], s4.1

NOTE 2: Bandwidth as in ITU-R SM.329 [5], s4.1. Upper frequency as in ITU-R SM.329 [5] ,s2.5
table 1

NOTE 3: Applies only for Bands 22, 42 and 43.
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6.6.4.5.2 Spurious emissions (Category B)

The power of any spurious emission shall not exceed the limits in Table 6.6.4.5.2-1.

Table 6.6.4.5.2-1: BS Spurious emissions limits, Category B

Frequency range Maximum Measurement Note
Level Bandwidth
9 kHz <> 150 kHz -36 dBm 1 kHz Note 1
150 kHz <> 30 MHz -36 dBm 10 kHz Note 1
30 MHz <> 1 GHz -36 dBm 100 kHz Note 1
1 GHz<«» 12.75 GHz -30 dBm 1 MHz Note 2
12.75 GHz <> 5" harmonic of the -30 dBm 1 MHz Note 2, Note 3
upper frequency edge of the DL
operating band in GHz

NOTE 1: Bandwidth as in ITU-R SM.329 [5], s4.1

NOTE 2: Bandwidth as in ITU-R SM.329 [5], s4.1. Upper frequency as in ITU-R SM.329 [5], s2.5
table 1

NOTE 3: Applies onlyfor Bands 22, 42 and 43.

6.6.4.5.3 Protection of the BS receiver of own or different BS

This requirement shall be applied for E-UTRA FDD operation in paired operating bands in order to prevent the
receivers of the BSs being desensitised by emissions froma BS transmitter. It is measured at the transmit antenna port
for any type of BS which has common or separate Tx Rx antenna ports.

The power of any spurious emission shall not exceed the limits in Table 6.6.4.5.3-1.

Table 6.6.4.5.3-1: BS Spurious emissions limits for protection of the BS receiver

Frequency Maximum Measurement Note
range Level Bandwidth
Wide Area BS FuL low — FuL high -96 dBm 100 kHz
Medium Range BS | Furiow — FuL_nigh -91 dBm 100 kHz
Local Area BS Fut_tlow — FuL_nigh -88 dBm 100 kHz
Home BS FuL low — FuL high -88 dBm 100 kHz
6.6.4.5.4 Co-existence with other systems in the same geographical area

6.6.4.5.4.1 Void

These requirements may be applied for the protection of system operating in frequency ranges other than the E-UTRA
BS operating band. The limits may apply as an optional protection of such systems that are deployed in the same
geographical area as the E-UTRA BS, or they may be set by local or regional regulation as a mandatory requirement for
an E-UTRA operating band. It is in some cases not stated in the present document whether a requirement is mandatory
or under what exact circumstances that a limit applies, since this is set by local or regional regulation. An overview of
regional requirements in the present document is given in Clause 4.3.

Some requirements may apply for the protection of specific equipment (UE, MS and/or BS) or equip ment operating in
specific systems (GSM, CDMA, UTRA, E-UTRA, etc.) as listed below. The power of any spurious emission shall not
exceed the limits of Table 6.6.4.5.4-1 for a BS where requirements for co-existence with the system listed in the first

column apply.
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Table 6.6.4.5.4-1: BS Spurious emissions limits for E-UTRA BS for co-existence with systems
operating in other frequency bands

System type | Frequencyrange | Maximu [ Measurement Note
for EEUTRAto | for co-existence | m Level Bandwidth
co-exist with requirement
GSM9O00 921 - 960 MHz -57 dBm 100 kHz This requirement does not applyto E-UTRABS
operating in band 8

876 - 915 MHz -61 dBm 100 kHz For the frequency range 880-915 MHz, this
requirement does not applyto E-UTRABS operating
in band 8, since itis already covered by the
requirement in subclause 6.6.4.5.3.

DCS1800 1805 - 1880 MHz | -47 dBm 100 kHz This requirement does not applyto E-UTRABS
operating in band 3.

1710-1785 MHz | -61 dBm 100 kHz This requirement does not applyto E-UTRABS
operating in band 3,since itis already covered bythe
requirement in subclause 6.6.4.5.3.

PCS1900 1930 - 1990 MHz | -47 dBm 100 kHz This requirement does not apply to E-UTRABS
operating in frequency band 2, band 25 or band 36.

1850 - 1910 MHz | -61 dBm 100 kHz This requirement does not applyto E-UTRABS
operating in frequency band 2 or 25, since itis already
covered by the requirementin subclause 6.6.4.5.3.
This requirement does not apply to E-UTRABS
operating in frequency band 35.

GSM850 or 869 - 894 MHz -57 dBm 100 kHz This requirement does not applyto E-UTRABS

CDMA850 operating in frequency band 5 or 26. This requirement
applies to E-UTRABS operating in Band 27 for the
frequency range 879-894 MHz.

824 - 849 MHz -61 dBm 100 kHz This requirement does not applyto E-UTRABS
operating in frequency band 5 or 26, since itis already
covered by the requirementin subclause 6.6.4.5.3. For
E-UTRABS operating in Band 27, it applies 3 MHz
below the Band 27 downlink operating band.

UTRAFDD 2110-2170 MHz | -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band | or operating in band 1,
E-UTRABand | 1920 -1980 MHz [ -49 dBm 1 MHz This requirement does not applyto E-UTRABS
1 operating in band 1, since itis already covered by the
requirement in subclause 6.6.4.5.3.
UTRAFDD 1930 - 1990 MHz | -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band Il or operating in band 2 or 25.
E-UTRABand | 1850-1910 MHz | -49 dBm 1MHz This requirement does not applyto E-UTRABS
2 operating in band 2 or 25, since itis already covered
by the requirementin subclause 6.6.4.5.3
UTRAFDD 1805 - 1880 MHz | -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band Ill or operating in band 3.
E-UTRABand
3 1710-1785 MHz | -49 dBm 1MHz This requirement does not applyto E-UTRABS
operating in band 3 or 9, since itis already covered by
the requirement in subclause 6.6.4.5.3.
For E-UTRABS operating in band 9, it applies for
1710 MHzto 1749.9 MHzand 1784.9 MHzto 1785
MH z, while the restis covered in sub-clause 6.6.4.5.3.
UTRAFDD 2110 - 2155 MHz | -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band IV or operating in band 4 or 10
E-UTRABand | 1710-1755 MHz [ -49 dBm 1 MHz This requirement does not apply to E-UTRABS
4 operating in band 4 or 10, since itis already covered
by the requirementin subclause 6.6.4.5.3.
UTRAFDD 869 - 894 MHz -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band Vor operating in band 5 or 26. This requirement applies to
E-UTRABand E-UTRABS operating in Band 27 for the frequency
5 range 879-894 MHz.

824 - 849 MHz -49 dBm 1MHz This requirement does not applyto E-UTRABS
operating in band 5 or 26, since itis already covered
by the requirementin subclause 6.6.4.5.3. For
E-UTRABS operating in Band 27, it applies 3 MHz
below the Band 27 downlink operating band.

UTRAFDD 860 - 890 MHz -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band VI, XIXor operating in band 6, 18, 19.
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E-UTRABand 815 - 830 MHz -49 dBm 1MHz This requirement does not applyto E-UTRABS
6,18, 19 operating in band 18, since itis already covered by the
requirement in subclause 6.6.4.5.3.

830 - 845 MHz -49 dBm 1 MHz This requirement does not apply to E-UTRABS
operating in band 6, 19, since itis already covered by
the requirement in subclause 6.6.4.5.3.

UTRAFDD 2620 - 2690 MHz | -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band VIl or operating in band 7.
E-UTRABand | 2500 - 2570 MHz | -49 dBm 1MHz This requirement does not applyto E-UTRABS
7 operating in band 7, since itis already covered by the
requirement in subclause 6.6.4.5.3.
UTRAFDD 925 -960 MHz -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band VIl or operating in band 8.
E-UTRABand 880 - 915 MHz -49 dBm 1MHz This requirement does not apply to E-UTRABS
8 operating in band 8, since itis already covered by the
requirement in subclause 6.6.4.5.3.
UTRAFDD 1844.9-1879.9 | -52dBm 1MHz This requirement does not applyto E-UTRABS
Band IX or MHz operating in band 3 or 9.
E-UTRABand
9 1749.9-1784.9 | -49 dBm 1MHz This requirement does not apply to E-UTRABS
MHz operating in band 3 or 9, since itis already covered by
the requirement in subclause 6.6.4.5.3.
UTRAFDD 2110-2170 MHz | -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band X or operating in band 4 or 10
E-UTRABand | 1710-1770 MHz | -49 dBm 1MHz This requirement does not applyto E-UTRABS
10 operating in band 10, since itis already covered by the
requirement in subclause 6.6.4.5.3. For E-UTRABS
operating in Band 4, it applies for 1755 MHz to
1770 MHz, while the restis covered in sub-clause
6.6.4.5.3.
UTRAFDD 1475.9-15109 | -52dBm 1 MHz This requirement does not apply to E-UTRABS
Band Xl or XXI MHz operating in band 11 or 21
E-UTRABand | 1427.9-1447.9 -49 dBm 1MHz This requirement does not apply to E-UTRABS
1lor21 MHz operating in band 11, since itis already covered by the
requirement in subclause 6.6.4.5.3.
1447.9-1462.9 | -49 dBm 1 MHz This requirement does not apply to E-UTRABS
MHz operating in band 21, since itis already covered by the
requirement in subclause 6.6.4.5.3.
UTRAFDD 729 - 746 MHz -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band Xil or operating in band 12.
E-UTRABand 699 - 716 MHz -49 dBm 1MHz This requirement does not applyto E-UTRABS
12 operating in band 12, since itis already covered by the
requirement in subclause 6.6.4.5.3. For E-UTRABS
operating in Band 29, it applies 1 MHz below the Band
29 downlink operating band (Note 6)
UTRAFDD 746 - 756 MHz -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band Xill or operating in band 13.
E-UTRA Band 777 -787 MHz -49 dBm 1 MHz This requirement does not applyto E-UTRABS
13 operating in band 13, since itis already covered by the
requirement in subclause 6.6.4.5.3.
UTRAFDD 758 - 768 MHz -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band XV or operating in band 14.
E-UTRABand 788 - 798 MHz -49 dBm 1MHz This requirement does not applyto E-UTRABS
14 operating in band 14, since itis already covered by the
requirement in subclause 6.6.4.5.3.
E-UTRABand 734 - 746 MHz -52 dBm 1MHz This requirement does notapplyto E-UTRABS
17 operating in band 17.

704 - 716 MHz -49 dBm 1MHz This requirement does not applyto E-UTRABS
operating in band 17, since itis already covered by the
requirementin subclause 6.6.4.5.3. For E-UTRABS
operating in Band 29, it applies 1 MHz below the Band
29 downlink operating band (Note 6)

UTRAFDD 791 - 821 MHz -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band XX or operating in band 20.
E-UTRABand 832 -862 MHz -49 dBm 1 MHz This requirement does not applyto E-UTRABS
20 operating in band 20, since itis already covered by the
requirement in subclause 6.6.4.5.3.
UTRAFDD 3510 — 3590 MHz | -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band XXII or operating in band 22 or 42.
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E-UTRABand | 3410 — 3490 MHz | -49 dBm 1MHz This requirement does not applyto E-UTRABS
22 operating in band 22, since itis already covered by the
requirement in subclause 6.6.4.2. This requirement
does not applyto E-UTRA BS operating in Band 42
E-UTRABand | 2180 -2200 MHz | -52 dBm 1MHz This requirement does not applyto E-UTRABS
23 operating in band 23.

2000 - 2020 MHz | -49 dBm 1 MHz This requirement does not applyto E-UTRABS
operating in band 23, since itis already covered by the
requirement in subclause 6.6.4.5.3. This requirement
does not applyto BS operating in Bands 2 or 25,
where the limits are defined separately.

2000 — 2010 MHz | -30 dBm 1MHz This requirement only applies to E-UTRABS operating

2010 - 2020 MHz | -49 dBm 1 MHz in Band 2 or Band 25. This requirement applies
starting 5 MHz above the Band 25 downlink operating
band. (Note 4)

E-UTRABand | 1525 - 1559 MHz | -52 dBm 1MHz This requirement does not applyto E-UTRABS
24 operating in band 24.
1626.5 - 1660.5 | -49 dBm 1 MHz This requirement does not applyto E-UTRABS
MHz operating in band 24, since itis already covered by the
requirement in subclause 6.6.4.5.3.
UTRAFDD 1930 -1995 MHz | -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band XXV or operating in band 2 or 25
E-UTRABand [ 1850 - 1915 MHz | -49 dBm 1 MHz This requirement does not applyto E-UTRABS
25 operating in band 25, since itis already covered by the
requirement in subclause 6.6.4.5.3. For E-UTRABS
operating in Band 2, it applies for 1910 MHz to
1915 MHz, while the restis covered in sub-clause
6.6.4.5.3.
UTRAFDD 859 — 894 MHz -52 dBm 1MHz This requirement does not apply to E-UTRABS
Band XXVI or operating in band 5 or 26. This requirement applies to
E-UTRA Band E-UTRABS operating in Band 27 for the frequency
26 range 879-894 MHz.

814 — 849 MHz -49 dBm 1MHz This requirement does not applyto E-UTRABS
operating in band 26, since itis already covered by the
requirement in subclause 6.6.4.2. For E-UTRABS
operating in Band 5, it applies for 814 MHz to
824 MHz, while the restis covered in sub-clause 6.6.4.
5.3. For E-UTRA BS operating in Band 27, it applies
3 MHzbelow the Band 27 downlink operating band.

E-UTRABand 852 — 869 MHz -52 dBm 1MHz This requirement does not applyto E-UTRABS
27 operating in Band 5, 26 or 27.

807 — 824 MHz -49 dBm 1MHz This requirement does not apply to E-UTRABS
operating in Band 27, since itis already covered by
the requirement in subclause 6.6.4.5.3. For E-UTRA
BS operating in Band 26, it applies for 807 MHz to
814 MHz, while the rest is covered in sub-clause
6.6.4.5.3. This requirement also applies to E-UTRABS
operating in Band 28, starting 4 MHz above the Band
28 downlink operating band (Note 5).

E-UTRABand 758 - 803 MHz -52 dBm 1MHz This requirement does not applyto E-UTRABS
28 operating in band 28 or 44.

703 - 748 MHz -49 dBm 1MHz This requirement does not applyto E-UTRABS
operating in band 28, since itis already covered by the
requirementin subclause 6.6.4.5.3. This requirement
does not applyto E-UTRA BS operating in Band 44.

E-UTRABand 717 — 728 MHz -52 dBm 1MHz This requirement does not applyto E-UTRABS

29 operating in Band 29

UTRATDD 1900 — 1920 MHz [ -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band a) or E- operating in Band 33.

UTRABand 33
UTRATDD 2010 — 2025 MHz | -52 dBm 1MHz This requirement does not apply eto E-UTRABS
Band a) or E- operating in Band 34.

UTRABand 34
UTRATDD 1850 — 1910 MHz [ -52 dBm 1MHz This requirement does notapplyto E-UTRABS
Band b) or E- operating in Band 35.

UTRABand 35
UTRATDD 1930 — 1990 MHz | -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band b) or E- operating in Band 2 and 36.

UTRABand 36
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UTRATDD 1910 - 1930 MHz | -52 dBm 1MHz This is not applicable to E-UTRABS operating in Band
Band c) or E- 37. This unpaired band is defined in ITU-R M.1036,
UTRABand 37 butis pending any future deployment.
UTRATDD 2570 — 2620 MHz | -52 dBm 1MHz This requirement does not applyto E-UTRABS
Band d) or E- operating in Band 38.
UTRABand 38
UTRATDD 1880 — 1920MHz | -52 dBm 1MHz This is not applicable to E-UTRABS operating in Band
Band f) or E- 39.
UTRABand 39
UTRATDD 2300 — 2400MHz | -52 dBm 1MHz This is not applicable to E-UTRABS operating in Band
Band e) or E- 40.
UTRABand 40
E-UTRABand | 2496 — 2690 MHz | -52 dBm 1MHz This is not applicable to E-UTRABS operating in Band
41 41,
E-UTRABand | 3400 — 3600 MHz | -52 dBm 1MHz This is not applicable to E-UTRABS operating in Band
42 42 or 43.
E-UTRABand | 3600 — 3800 MHz | -52 dBm 1MHz This is not applicable to E-UTRABS operating in Band
43 42 or 43.
E-UTRABand 703 - 803 MHz -52 dBm 1MHz This is not applicable to E-UTRABS operating in Band
44 28 or44
NOTE 4: This requirement does not apply to a Band 2 E-UTRA BS of an earlier release. In addition, it does not apply to

an E-UTRABand 2 BS from an earier release manufactured before 31 December, 2012, which is upgraded to
support Rel-10 features, where the upgrade does not affect existing RF parts of the radio unit related to this
requirement.

NOTE 1: As defined in the scope for spurious emissions in this clause, except for the cases where the noted
requirements apply to a BS operating in Band 25, Band 27, Band 28 or Band 29, the co-existence
requirements in Table 6.6.4.5.4-1 do not apply for the 10 MHz frequency range immediately outside the
downlink operating band (see Table 5.5-1). Emission limits for this excluded frequency range may be
covered by local or regional requirements.

NOTE 2:

Table 6.6.4.5.4-1 assumes that two operating bands, where the frequency ranges in Table 5.5-1 would be

overlapping, are not deployed in the same geographical area. For such a case of operation with
overlapping frequency arrangements in the same geographical area, special co-existence requirements
may apply that are not covered by the 3GPP specifications.

NOTE 3:

TDD base stations deployed in the same geographical area, that are synchronized and use the same or

adjacent operating bands can transmit without additional co-existence requirements. For unsynchronized
base stations, special co-existence requirements may apply that are not covered by the 3GPP
specifications.

NOTE 5:

For E-UTRA Band 28 BS, specific solutions may be required to fulfil the spurious emissions limits for E-

UTRA BS for co-existence with E-UTRA Band 27 UL operating band.

NOTE 6:

For E-UTRA Band 29 BS, specific solutions may be required to fulfil the spurious emissions limits for E-

UTRA BS for co-existence with UTRA Band XIl or E-UTRA Band 12 UL operating band or E-UTRA
Band 17 UL operating band.

The power of any spurious emission shall not exceed the limits of Table 6.6.4.5.4-1a for a Home BS where
requirements for co-existence with a Home BS type listed in the first column apply.
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Table 6.6.4.5.4-1a: Home BS Spurious emissions limits for co-existence with Home BS operating in
other frequency bands

Type of coexistence BS

Frequency
range for co-
location
requirement

Maximum
Level

Measurement
Bandwidth

Note

UTRAFDD Band | or E-
UTRABand 1

1920 - 1980
MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 1, since it
is already covered by the requirement
in subclause 6.6.4.5.3.

UTRAFDD Band Il or E-
UTRABand 2

1850 - 1910
MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 2 or 25,
since itis already covered by the
requirementin subclause 6.6.4.5.3.

UTRAFDD Band Ill or E-
UTRABand 3

1710-1785
MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 3, since it
is already covered by the requirement
in subclause 6.6.4.5.3. For Home BS
operating in band 9, it applies for
1710 MHzto 1749.9 MHz and 1784.9
MHzto 1785 MHz, while the restis
covered in sub-clause 6.6.4.5.3.

UTRAFDD Band IV or E-
UTRABand 4

1710 - 1755
MHz

-71.dBm

100 kHz

This requirement does not apply to
Home BS operating in band 4 or 10,
since itis already covered by the
requirementin subclause 6.6.4.5.3.

UTRAFDD Band V or E-
UTRABand 5

824 - 849 MHz

-71 dBm

100 kHz

This requirement does not apply to
Home BS operating in band 5 or 26,
since itis already covered by the
requirement in subclause 6.6.4.5.3.

UTRAFDD Band VI, XIX
or E-UTRABand 6, 18, 19

815 -830 MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 18, since
itis already covered bythe
requirementin subclause 6.6.4.5.3.

830 - 845 MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 6, 19,
since itis already covered by the
requirementin subclause 6.6.4.5.3.

UTRAFDD Band VIl or E-
UTRABand 7

2500 - 2570
MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 7, since it
is already covered by the requirement
in subclause 6.6.4.5.3.

UTRAFDD Band VIl or
E-UTRABand 8

880 -915 MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 8, since it
is already covered by the requirement
in subclause 6.6.4.5.3.

UTRAFDD Band IXor E-
UTRABand 9

1749.9-1784.9
MHz

-71 dBm

100 kHz

This requirement does not apply to
Home BS operating in band 3 or 9,
since itis already covered by the

requirementin subclause 6.6.4.5.3.

UTRAFDD Band X or E-
UTRABand 10

1710-1770
MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 10, since
itis already covered by the
requirementin subclause 6.6.4.5.3.
For Home BS operating in Band 4, it
applies for 1755 MHz to 1770 MH z,
while the restis covered in sub-clause
6.6.4.5.3.

UTRAFDD Band XI, XXI
or E-UTRABand 11, 21

1427.9-1447.9
MHz

-71 dBm

100 kHz

This requirement does not apply to
Home BS operating in band 11, since
itis already covered bythe
requirementin subclause 6.6.4.5.3.

1447.9 - 1462.9
MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 21, since
itis already covered bythe
requirementin subclause 6.6.4.5.3.
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UTRAFDD Band Xll or
E-UTRABand 12

699 - 716 MHz

-71 dBm

100 kHz

This requirement does not apply to
Home BS operating in band 12, since
itis already covered by the
requirement in subclause 6.6.4.5.3.
For Home BS operating in Band 29, it
applies 1 MHz below the Band 29
downlink operating band (Note 5)

UTRAFDD Band XIII or
E-UTRABand 13

777 -787 MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 13, since
itis already covered bythe
requirementin subclause 6.6.4.5.3.

UTRAFDD Band XIV or
E-UTRABand 14

788 - 798 MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 14, since
itis already covered bythe
requirementin subclause 6.6.4.5.3.

E-UTRABand 17

704 - 716 MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 17, since
itis already covered by the
requirementin subclause 6.6.4.5.3.
For Home BS operating in Band 29, it
applies 1 MHz below the Band 29
downlink operating band (Note 5)

UTRAFDD Band XX or E-
UTRABand 20

832 -862 MHz

-71 dBm

100 kHz

This requirement does not apply to
Home BS operating in band 20, since
itis already covered by the
requirementin subclause 6.6.4.5.3.

UTRAFDD Band XXII or
E-UTRABand 22

3410 - 3490
MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 22, since
itis already covered bythe
requirement in sub-clause 6.6.4.2. This
requirement does not applyto Home
BS operating in Band 42

E-UTRABand 23

2000 - 2020
MHz

TBD

TBD

This requirement does not apply to
Home BS operating in band 23, since
itis already covered bythe
requirementin sub-clause 6.6.4.5.3.

E-UTRABand 24

1626.5-1660.5
MHz

-71 dBm

100 kHz

This requirement does not apply to
Home BS operating in band 24, since
itis already covered bythe
requirementin sub-clause 6.6.4.5.3.

UTRAFDD Band XXV or
E-UTRABand 25

1850 - 1915
MHz

-71 dBm

100 kHz

This requirement does not apply to
Home BS operating in band 25, since
itis already covered bythe
requirementin sub-clause 6.6.4.5.3.

UTRAFDD Band XXVl or
E-UTRABand 26

814 - 849 MHz

-71 dBm

100 kHz

This requirement does not apply to
Home BS operating in band 26, since
itis already covered bythe
requirementin sub-clause 6.6.4.2. For
Home BS operating in Band 5, it
applies for 814 MHz to 824 MHz, while
the restis covered in sub-clause
6.6.4.2.

E-UTRABand 27

807 - 824 MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 27, since
itis already covered by the
requirementin sub-clause 6.6.4.5.3.
For Home BS operating in Band 26, it
applies for 807 MHzto 814 MHz, while
the restis covered in sub-clause
6.6.4.5.3. This requirement also
applies to E-UTRABS operating in
Band 28, starting 4 MHz above the
Band 28 downlink operating band
(Note 4).

E-UTRABand 28

703 — 748 MHz

-71dBm

100 kHz

This requirement does not apply to
Home BS operating in band 28, since
itis already covered bythe
requirementin sub-clause 6.6.4.5.3.
This requirement does not apply to
Home BS operating in Band 44.
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UTRATDD Band a) or E- 1900 - 1920 -71 dBm 100 kHz This requirement does not apply to
UTRABand 33 MHz Home BS operating in Band 33.
UTRATDD Band a) or E- 2010 - 2025 -71 dBm 100 kHz This requirement does not apply to
UTRABand 34 MHz Home BS operating in Band 34.
UTRATDD Band b) or E- 1850 - 1910 -71 dBm 100 kHz This requirement does not apply to
UTRABand 35 MHz Home BS operating in Band 35.
UTRATDD Band b) or E- 1930 - 1990 -71 dBm 100 kHz This requirement does not apply to
UTRABand 36 MHz Home BS operating in Band 2 and 36.
UTRATDD Band c) or E- 1910-1930 -71 dBm 100 kHz This requirement does not apply to
UTRABand 37 MHz Home BS operating in Band 37. This
unpaired band is defined in ITU-R
M.1036, but is pending any future
deployment.
UTRATDD Band d) or E- 2570 - 2620 -71 dBm 100 kHz This requirement does not apply to
UTRABand 38 MHz Home BS operating in Band 38.
UTRATDD Band f) or E- 1880 - 1920MHz -71 dBm 100 kHz This is not applicable to Home BS
UTRABand 39 operating in Band 39.
UTRATDD Band e) or E- | 2300 - 2400MHz -71 dBm 100 kHz This is not applicable to Home BS
UTRABand 40 operating in Band 40.
E-UTRABand 41 2496 — 2690 -71 dBm 100 kHz This is not applicable to Home BS
MHz operating in Band 41.
E-UTRABand 42 3400 - 3600 -71 dBm 100 kHz This is not applicable to Home BS
MHz operating in Band 42 or 43
E-UTRABand 43 3600 - 3800 -71 dBm 100 kHz This is not applicable to Home BS
MHz operating in Band 42 or 43
E-UTRABand 44 703 - 803 MHz -71 dBm 100 kHz This is not applicable to Home BS

operating in Band 28 or 44

NOTE 1: As defined in the scope for spurious emissions in this clause, except for the cases where the noted
requirements apply to a BS operating in Band 27, Band 28 or Band 29, the coexistence requirements in
Table 6.6.4.5.4-1a do not apply for the 10 MHz frequency range immediately outside the Home BS
transmit frequency range of a downlink operating band (see Table 5.5-1). Emission limits for this
excluded frequency range may be covered by local or regional requirements.

NOTE 2: Table 6.6.4.5.4-1a assumes that two operating bands, where the frequency ranges in Table 5.5-1 would
be overlapping, are not deployed in the same geographical area. For such a case of operation with
overlapping frequency arrangements in the same geographical area, special co-existence require ments
may apply that are not covered by the 3GPP specifications.

NOTE 3: TDD base stations deployed in the same geographical area, that are synchronized and use the same or
adjacent operating bands can transmit without additional co-existence requirements. For unsynchronized
base stations, special co-existence requirements may apply that are not covered by the 3GPP

specifications.

NOTE 4: For E-UTRA Band 28 BS, specific solutions may be required to fulfil the spurious emissions limits for E-
UTRA BS for co-existence with E-UTRA Band 27 UL operating band. NOTE 5: For E-UTRA Band 29
BS, specific solutions may be required to fulfil the spurious emissions limits for E-UTRA BS for co-
existence with UTRA Band Xl1 or E-UTRA Band 12 UL operating band or E-UTRA Band 17 UL
operating band.

The following requirement may be applied for the protection of PHS. This requirement is also applicable at specified
frequencies falling between 10 MHz below the lowest BS transmitter frequency of the downlink operating band and 10
MHz above the highest BS transmitter frequency of the downlink operating band (see Table 5.5-1).

The power of any spurious emission shall not e xceed:

Table 6.6.4.5.4-2: E-UTRA BS Spurious emissions limits for BS for co-existence with PHS

Frequency range Maximum Measurement Note
Level Bandwidth
1884.5-1915.7 MHz -41 dBm 300 kHz Applicable when co-existencew ith PHS system
operating in 1884.5-1915.7MHz

The following requirement shall be applied to BS operating in Bands 13 and 14 to ensure that appropriate interfere nce
protection is provided to 700 MHz public safety operations. This requirement is also applicable at the frequency range
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from 10 MHz below the lowest frequency of the BS transmitter operating band up to 10 MHz above the highest
frequency of the BS transmitter operating band. The power of any spurious emission shall not exceed:

Table 6.6.4.5.4-3: BS Spurious emissions limits for protection of 700 MHz public safety operations

Operating Band Band Maximum Measurement Note
Level Bandwidth
13 763 - 775 MHz -46 dBm 6.25 kHz
13 793 - 805 MHz -46 dBm 6.25 kHz
14 769 - 775 MHz -46 dBm 6.25 kHz
14 799 - 805 MHz -46 dBm 6.25 kHz

Table 6.6.4.5.4-4: Void

The following requirement shall be applied to BS operating in Band 26 to ensure that appropriate interference
protection is provided to 800 MHz public safety operations. This requirement is also applicable at the frequency range
from 10 MHz below the lowest frequency of the BS downlink operating band up to 10 MHz above the highest
frequency of the BS downlink operating band.

The power of any spurious emission shall not exceed:

Table 6.6.4.5.4-5: BS Spurious emissions limits for protection of 800 MHz public safety operations

Operating Band Frequency range Maximum Measurement Note
Level Bandwidth
26 851 - 859 MHz -13 dBm 100 kHz Applicable for offsets

> 37.5kHz from the
channel edge

The following requirement may apply to E-UTRA BS operating in Band 41 in certain regions. This requirement is also
applicable at the frequency range from 10 M Hz below the lowest frequency of the BS downlink operating band up to 10
MHz above the highest frequency of the BS downlink operating band.

The power of any spurious emission shall not exceed:

Table 6.6.4.5.4-6: Additional E-UTRA BS Spurious emissions limits for Band 41

Frequency range Maximum Measurement Note
Level Bandwidth
2505MHz — 2535MHz -42dBm 1MHz
2535MHz — 2630MHz -22dBm 1 MHz Applicable at offsets

= 250% of channel
bandwidth from
carrier frequency

2630MHz — 2655MHz -30dBm 1 MHz
NOTE:  This requirement applies for 10 or 20 MHz E-UTRA carriers allocated
within 2545-2575MHz.

6.6.4.5.5 Co-location with other base stations

These requirements may be applied for the protection of other BS receivers when GSM900, DCS1800, PCS1900,
GSM 850, CDMAB850, UTRA FDD, UTRA TDD and/or E-UTRA BS are co-located with an E-UTRA BS.

The requirements assume a 30 dB coupling loss between transmitter and receiver and are based on co-location with
base stations of the same class.
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The power of any spurious emission shall not exceed the limits of Table 6.6.4.5.5-1 for a Wide Area BS where
requirements for co-location with a BS type listed in the first column apply.

Table 6.6.4.5.5-1: BS Spurious emissions limits for Wide Area BS co-located with another BS

Type of co-located BS Frequency range for co- Maximum Measurement Note
location requirement Level Bandwidth
Macro GSM900 876-915 MHz -98 dBm 100 kHz
Macro DCS1800 1710 - 1785 MHz -98 dBm 100 kHz
Macro PCS1900 1850 - 1910 MHz -98 dBm 100 kHz
Macro GSM850 or 824 - 849 MHz -98 dBm 100 kHz
CDMA850
WA UTRA FDD Band | or 1920 - 1980 MHz -96 dBm 100 kHz
E-UTRABand 1
WA UTRA FDD Band Il 1850 - 1910 MHz -96 dBm 100 kHz
or E-UTRABand 2
WA UTRA FDD Band lil 1710 - 1785 MHz -96 dBm 100 kHz
or E-UTRABand 3
WA UTRA FDD Band IV 1710 - 1755 MHz -96 dBm 100 kHz
or E-UTRABand 4
WA UTRA FDD Band V 824 - 849 MHz -96 dBm 100 kHz
or E-UTRABand 5
WA UTRA FDD Band VI, 830 - 845 MHz -96 dBm 100 kHz
XIX or
E-UTRABand 6, 19
WA UTRA FDD Band VII 2500 - 2570 MHz -96 dBm 100 kHz
or E-UTRABand 7
WA UTRA FDD Band VI 880 - 915 MHz -96 dBm 100 kHz
or E-UTRABand 8
WA UTRA FDD Band IX 1749.9 - 1784.9 MHz -96 dBm 100 kHz
or E-UTRABand 9
WA UTRA FDD Band X 1710-1770 MHz -96 dBm 100 kHz
or E-UTRABand 10
WA UTRA FDD Band XI 1427.9 -1447.9 MHz -96 dBm 100 kHz
or E-UTRABand 11
WA UTRA FDD Band XII 699 - 716 MHz -96 dBm 100 kHz
or
E-UTRABand 12
WA UTRA FDD Band XIlI 777 -787 MHz -96 dBm 100 kHz
or
E-UTRABand 13
WA UTRA FDD Band XIV 788 - 798 MHz -96 dBm 100 kHz
or
E-UTRABand 14
WA E-UTRA Band 17 704 - 716 MHz -96 dBm 100 kHz
WA E-UTRA Band 18 815 - 830 MHz -96 dBm 100 kHz
WA UTRA FDD Band XX 832 - 862 MHz -96 dBm 100 kHz
E-UTRABand 20
WA E-UTRA Band 24 1626.5 — 1660.5 MHz -96 dBm 100 kHz
WA UTRA FDD Band XXI 1447.9 — 1462.9 MHz -96 dBm 100 kHz
or
E-UTRABand 21
WA UTRA FDD Band 3410 - 3490 MHz -96 dBm 100 kHz This is not
XXllor E-UTRABand 22 applicable to E-
UTRABS operating
in Band 42
WA E-UTRA Band 23 2000 - 2020 MHz -96 dBm 100 kHz
WA UTRA FDD Band 814 — 849 MHz -96 dBm 100 kHz
XXVI or
E-UTRABand 26
WA E-UTRA Band 27 807 - 824 MHz -96 dBm 100 kHz
WA E-UTRA Band 28 703 — 748 MHz -96 dBm 100 kHz This is not
applicable to E-
UTRABS operating
in Band 44
WA UTRA TDD Band a) 1900 - 1920 MHz -96 dBm 100 kHz This Is not
or E-UTRABand 33 applicable to E-
UTRABS operating
in Band 33
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WA UTRA TDD Band a)
or E-UTRABand 34

2010 - 2025 MHz

-96 dBm

100 kHz

This is not
applicable to E-
UTRABS operating
in Band 34

WA UTRA TDD Band b)
or E-UTRABand 35

1850 — 1910 MHz

-96 dBm

100 kHz

This is not
applicable to E-
UTRABS operating
in Band 35

WA UTRA TDD Band b)
or E-UTRABand 36

1930 - 1990 MHz

-96 dBm

100 kHz

This is not
applicable to E-
UTRABS operating
in Band 2 and 36

WA UTRA TDD Band c)
or E-UTRABand 37

1910 - 1930 MHz

-96 dBm

100 kHz

This is not
applicable to E-
UTRABS operating
in Band 37. This
unpaired band is
defined in ITU-R
M.1036, butis
pending any future
deployment.

WA UTRA TDD Band d)
or E-UTRABand 38

2570 — 2620 MHz

-96 dBm

100 kHz

This is not
applicable to E-
UTRABS operating
in Band 38.

WA UTRA TDD Band f)
or E-UTRABand 39

1880 — 1920MHz

-96 dBm

100 kHz

This is not
applicable to E-
UTRA BS operating
in Band 33 and 39

WA UTRA TDD Band €)
or E-UTRABand 40

2300 —2400MHz

-96 dBm

100 kHz

This Is not
applicable to E-
UTRABS operating
in Band 40

WA E-UTRA Band 41

2496 — 2690 MHz

-96 dBm

100 kHz

This is not
applicable to E-
UTRA BS operating
in Band 41

WA E-UTRA Band 42

3400 - 3600 MHz

-96 dBm

100 kHz

This is not
applicable to E-
UTRABS operating
in Band 42 or 43

WA E-UTRA Band 43

3600 — 3800 MHz

-96 dBm

100 kHz

This is not
applicable to E-
UTRABS operating
in Band 42 or 43

WA E-UTRA Band 44

703 — 803 MHz

-96 dBm

100 kHz

This is not
applicable to E-
UTRABS operating
in Band 28 or 44

The power of any spurious emission shall not exceed the limits of Table 6.6.4.5.5-2 fora Local Area BS where

requirements for co-location with a BS type listed in the first column apply.

Table 6.6.4.5.5-2: BS Spurious emissions limits for Local Area BS co-located with another BS

E-UTRABand 4

Type of co-located BS Frequency range for co- Maximum Measurement Note
location requirement Level Bandwidth
Pico GSM900 876-915 MHz -70 dBm 100 kHz
Pico DCS1800 1710 - 1785 MHz -80 dBm 100 kHz
Pico PCS1900 1850 - 1910 MHz -80 dBm 100 kHz
Pico GSM850 824 - 849 MHz -70 dBm 100 kHz
LAUTRAFDD Band | or E- 1920 - 1980 MHz -88 dBm 100 kHz
UTRABand 1
LAUTRAFDD Band Il or 1850 - 1910 MHz -88 dBm 100 kHz
E-UTRABand 2
LAUTRAFDD Band IIl or 1710 - 1785 MHz -88 dBm 100 kHz
E-UTRABand 3
LAUTRAFDD Band IV or 1710 - 1755 MHz -88 dBm 100 kHz
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LAUTRAFDD Band V or 824 - 849 MHz -88 dBm 100 kHz
E-UTRABand 5
LAUTRAFDD Band VI, 830 - 845 MHz -88 dBm 100 kHz
XIX or E-UTRA Band 6, 19
LAUTRAFDD Band Vll or 2500 - 2570 MHz -88 dBm 100 kHz
E-UTRABand 7
LAUTRAFDD Band VIl or 880 - 915 MHz -88 dBm 100 kHz
E-UTRABand 8
LAUTRAFDD Band IX or 1749.9 - 1784.9 MHz -88 dBm 100 kHz
E-UTRABand 9
LAUTRAFDD Band X or 1710 -1770 MHz -88 dBm 100 kHz
E-UTRABand 10
LAUTRAFDD Band Xl or 1427.9 - 1447.9 MHz -88 dBm 100 kHz
E-UTRABand 11
LAUTRAFDD Band Xll or 699 - 716 MHz -88 dBm 100 kHz
E-UTRABand 12
LAUTRAFDD Band XIII or 777 -787 MHz -88 dBm 100 kHz
E-UTRABand 13
LAUTRAFDD Band XIVor 788 - 798 MHz -88 dBm 100 kHz
E-UTRABand 14
LAE-UTRABand 17 704 - 716 MHz -88 dBm 100 kHz
LAE-UTRABand 18 815 - 830 MHz -88 dBm 100 kHz
LAUTRAFDD Band XX or 832 - 862 MHz -88 dBm 100 kHz
E-UTRABand 20
LAUTRAFDD Band XXl or 1447.9 — 1462.9 MHz -88 dBm 100 kHz
E-UTRABand 21
LAUTRAFDD Band XXII 3410 — 3490 MHz -88 dBm 100 kHz This is not
or E-UTRABand 22 applicable to E-
UTRABS operating
in Band 42
LAE-UTRABand 23 2000 - 2020 MHz -88 dBm 100 kHz
LAE-UTRABand 24 1626.5 — 1660.5 MHz -88 dBm 100 kHz
LAUTRAFDD Band XXV 1850 — 1915 MHz -88 dBm 100 kHz
or E-UTRABand 25
LAUTRAFDD Band XXVI 814 — 849 MHz -88 dBm 100 kHz
or
E-UTRABand 26
LAE-UTRABand 27 807 - 824 MHz -88 dBm 100 kHz
LAE-UTRABand 28 703 — 748 MHz -88 dBm 100 KHz This is not
applicable to E-
UTRABS operating
in Band 44
LAUTRATDD Band a) or 1900 - 1920 MHz -88 dBm 100 kHz This is not
E-UTRABand 33 applicable to E-
UTRABS operating
in Band 33
LAUTRATDD Band a) or 2010 - 2025 MHz -88 dBm 100 kHz This is not
E-UTRABand 34 applicable to E-
UTRABS operating
in Band 34
LAUTRATDD Band b) or 1850 — 1910 MHz -88 dBm 100 kHz This is not
E-UTRABand 35 applicable to E-
UTRABS operating
in Band 35
LAUTRATDD Band b) or 1930 - 1990 MHz -88 dBm 100 kHz This is not
E-UTRABand 36 applicable to E-
UTRABS operating
in Band 2 and 36
LAUTRATDD Band c) or 1910 - 1930 MHz -88 dBm 100 kHz This is not
E-UTRABand 37 applicable to E-
UTRABS operating

in Band 37. This
unpaired band is
defined in ITU-R
M.1036, butis
pending any future
deployment.
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LAUTRATDD Band d) or 2570 — 2620 MHz -88 dBm 100 kHz This is not
E-UTRABand 38 applicable to E-
UTRABS operating
in Band 38.
LAUTRATDD Band f) or 1880 — 1920MHz -88 dBm 100 kHz This is not
E-UTRABand 39 applicable to E-
UTRABS operating
in Band 33 and 39
LAUTRATDD Band e) or 2300 — 2400MHz -88 dBm 100 kHz This is not
E-UTRABand 40 applicable to E-
UTRABS operating
in Band 40
LAE-UTRABand 41 2496 — 2690 MHz -88 dBm 100 kHz This is not
applicable to E-
UTRABS operating
in Band 41
LAE-UTRABand 42 3400 - 3600 MHz -88 dBm 100 kHz This is not
applicable to E-
UTRABS operating
in Band 42 or 43
LAE-UTRABand 43 3600 — 3800 MHz -88 dBm 100 kHz This is not
applicable to E-
UTRABS operating
in Band 42 or 43
LAE-UTRABand 44 703 — 803 MHz -88 dBm 100 kHz This is not
applicable to E-
UTRABS operating
in Band 28 or 44
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The power of any spurious emission shall not exceed the limits of Table 6.6.4.5.5-3 for a Medium Range BS where
requirements for co-location with a BS type listed in the first column apply.

Table 6.6.4.5.5-3: BS Spurious emissions limits for Medium range BS co-located with another BS

Type of co-located BS Frequency range for co- Maximum Measurement Note
location requirement Level Bandwidth
Micro/MR GSM900 876-915 MHz -91 dBm 100 kHz
Micro/MR DCS1800 1710 - 1785 MHz -91 dBm 100 kHz
Micro/MR PCS1900 1850 - 1910 MHz -91 dBm 100 kHz
Micro/MR GSM850 824 - 849 MHz -91 dBm 100 kHz
MR UTRAFDD Band I or 1920 - 1980 MHz -91 dBm 100 kHz
E-UTRABand 1
MR UTRAFDD Band Il or 1850 - 1910 MHz -91 dBm 100 kHz
E-UTRABand 2
MR UTRAFDD Band I 1710 - 1785 MHz -91 dBm 100 kHz
or E-UTRABand 3
MR UTRAFDD Band IV 1710 - 1755 MHz -91 dBm 100 kHz
or E-UTRABand 4
MR UTRAFDD Band V 824 - 849 MHz -91 dBm 100 kHz
or E-UTRABand 5
MR UTRAFDD Band VI, 830 - 850 MHz -91 dBm 100 kHz
XIX or E-UTRA Band 6,
19
MR UTRAFDD Band VI 2500 - 2570 MHz -91 dBm 100 KHz
or E-UTRABand 7
MR UTRAFDD Band VI 880 - 915 MHz -91 dBm 100 KHz
or E-UTRABand 8
MR UTRAFDD Band IX 1749.9 - 1784.9 MHz -91 dBm 100 KHz
or E-UTRABand 9
MR UTRAFDD Band X 1710-1770 MHz -91 dBm 100 kHz
or E-UTRABand 10
MR UTRAFDD Band XI 1427.9 - 1447.9 MHz -91 dBm 100 kHz
or E-UTRABand 11
MR UTRAFDD Band XII 699 - 716 MHz -91 dBm 100 kHz
or E-UTRABand 12
MR UTRAFDD Band XIII 777 -787 MHz -91 dBm 100 kHz
or E-UTRABand 13
MR UTRAFDD Band XIV 788 - 798 MHz -91 dBm 100 kHz
or E-UTRABand 14
MR E-UTRABand 17 704 - 716 MHz -91 dBm 100 kHz
MR E-UTRABand 18 815 - 830 MHz -91 dBm 100 KHz
MR UTRAFDD Band XX 832 - 862 MHz -91 dBm 100 KHz
or E-UTRABand 20
MR UTRAFDD Band XXl 1447.9 - 1462.9 MHz -91 dBm 100 KHz
or E-UTRABand 21
MR UTRAFDD Band 3410 — 3490 MHz -91 dBm 100 kHz This is not
XXllor E-UTRABand 22 applicable to E-
UTRABS operating
in Band 42
MR E-UTRABand 23 2000 - 2020 MHz -91 dBm 100 kHz
MR E-UTRABand 24 1626.5 - 1660.5 MHz -91 dBm 100 KHz
MR UTRA FDD Band 1850 — 1915 MHz -91 dBm 100 kHz
XXV or E-UTRABand 25
MR UTRAFDD Band 814 — 849 MHz -91 dBm 100 kHz
XXVI or
E-UTRABand 26
MR E-UTRABand 27 807 - 824 MHz -91 dBm 100 kHz
MR E-UTRABand 28 703 — 748 MHz -91 dBm 100 KHz This is not
applicable to E-
UTRABS operating
in Band 44
MR E-UTRABand 33 1900 - 1920 MHz -91 dBm 100 kHz This is not
applicable to E-
UTRABS operating
in Band 33
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MR E-UTRABand 34 2010 - 2025 MHz -91 dBm 100 kHz This is not

applicable to E-
UTRABS operating
in Band 34

MR E-UTRABand 35 1850 — 1910 MHz -91 dBm 100 kHz This is not

applicable to E-
UTRABS operating
in Band 35

MR E-UTRABand 36 1930 - 1990 MHz -91 dBm 100 kHz This is not

applicable to E-
UTRABS operating
in Band 2 and 36

MR E-UTRABand 37 1910 - 1930 MHz -91 dBm 100 kHz This is not

applicable to E-
UTRABS operating
in Band 37. This
unpaired band is
defined in ITU-R
M.1036, butis
pending any future
deployment.

MR E-UTRABand 38 2570 — 2620 MHz -91 dBm 100 kHz This is not

applicable to E-
UTRABS operating
in Band 38.

MR E-UTRABand 39 1880 — 1920MHz -91 dBm 100 kHz This Is not

applicable to E-
UTRA BS operating
in Band 33 and 39

MR E-UTRABand 40 2300 —2400MHz -91 dBm 100 kHz This Is not

applicable to E-
UTRABS operating
in Band 40

MR E-UTRABand 41 2496 — 2690 MHz -91 dBm 100 kHz This is not

applicable to E-
UTRABS operating
in Band 41

MR E-UTRABand 42 3400 — 3600 MHz -91 dBm 100 kHz This is not

applicable to E-
UTRABS operating
in Band 42 or 43

MR E-UTRABand 43 3600 — 3800 MHz -91 dBm 100 kHz This is not

applicable to E-
UTRABS operating
in Band 42 or 43

MR E-UTRABand 44 703 — 803 MHz -91 dBm 100 kHz This is not

applicable to E-
UTRABS operating
in Band 28 or 44

NOTE 1

NOTE 2:

NOTE 3:

As defined in the scope for spurious emissions in this clause, the co-location requirements in

Table 6.6.4.5.5-1to Table 6.6.4.5.5-3 do not apply for the 10 MHz frequency range immediately outside
the BS trans mit frequency range of a downlink operating band (see Table 5.5-1). The current state-of-the-
art technology does not allow a single generic solution for co-location with other systemon adjacent
frequencies for 30d B BS-BS minimum coupling loss. However, there are certain site-engineering
solutions that can be used. These techniques are addressed in TR 25.942 [11].

Tables 6.6.4.5.5-1t0 6.6.4.5.5-3 assume that two operating bands, where the corresponding eNode B
transmit and receive frequency ranges in Table 5.3-1 would be overlapping, are not deployed in the same
geographical area. For such a case of operation with overlapping frequency arrangements in the same
geographical area, special co-location requirements may apply that are not covered by the 3GPP
specifications.

Co-located TDD base stations that are synchronized and using the same or adjacent operating band can
transmit without special co-locations requirements. For unsynchronized base stations, special co-location
requirements may apply that are not covered by the 3GPP specifications.
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6.7 Transmitter intermodulation

6.7.1 Definition and applicability

The transmit intermodulation requirement is a measure of the capability of the transmitter to inhibit the generation of
signals in its non linear elements caused by presence of the own transmit signal and an interfering signal reaching the
transmitter via the antenna. The requirement applies during the transmitter ON period and the transmitter transient
period.

The transmit intermodulation level is the power of the intermodulation products when an E-UTRA signal of channel
bandwidth 5 MHzas an interfering signal is injected into an antenna connector at a mean power level of 30 dB lower
than that of the mean power of the wanted signal.

The wanted signal is E-UTRA single carrier, or multi-carrier, or multiple contiguously aggregated carriers, for both

contiguous and non-contiguous spectrum operation. The interfering signal centre frequency offset from the wanted
signal carrier centre frequency shall be as in Table 6.7.1-1.

Table 6.7.1-1 Interfering signal centre frequency offset from wanted signal carrier centre frequency

Parameter Value
Interfering signal centre frequency offset from +25MHz
the lower (upper) edge of the wanted signal or +7.5MHz
edge ofsub-block inside a sub-block gap +12.5 MHz

NOTE 1: Interfering signal positions that are partially or completely outside of the downlink operating band of the
base station are excluded from the requirement, unless the interfering signal positions fall within the
frequency range of adjacent downlink operating bands in the same geographical area.

NOTE 2: NOTE 1is notappliedinBand 1, 3,8,9,11, 18,19, 21, 28, 34 in certain regions.

The wanted signal channel bandwidth BW chang Shall be the maximum channel bandwidth supported by the base
station.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for
all transmission modes foreseen by the manufacturer's specification.

In case that none of the interfering signal positions according to the conditions of Table 6.7.1-1 is applicable, a wanted
signal channel bandwidth BW chang less than the maximum channel bandwidth supported by the base station shall be
selected so that at least one applicable interfering signal position according to Table 6.7.1-1 is obtained. If the BS does
not support any channel bandwidths less than the maximum supported bandwidth, an interfering signal outside or partly
outside the downlink operating band shall used.

6.7.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.7.1.

6.7.2A Additional requirement for Band 41

The additional requirement for Band 41 in certain regions is in TS 36.104 [2] subclause 6.7.2.

6.7.3 Test purpose
The test purpose is to verify the ability of the BS transmitter to restrict the generation of intermodulation products in its

non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the
antenna to below specified levels.

6.7.4 Method of test

6.74.1 Initial conditions
Test environment: normal; see Annex D.2.

RF channels to be tested: B, M and T; see subclause 4.7.
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RF bandwidth position to be tested:  Brraw, Mrraw and Trraw; S€€ subclause 4.7.1.

Connect the signal analyzer to the base station antenna connector as shown in Annex1.1.2.

6.7.4.2 Procedures

1) Fora BS declared to be capable of single carrier operation only, generate the wanted signal according to E-
TM1.1 at specified maximum output power, Pmax.

Fora BS declared to be capable of multi-carrier operation, set the base station to transmit according to E-TM 1.1
on all carriers configured as defined in the applicable test configuration in sub-clause 4.10.

2) Generate the interfering signal according to E-TM 1.1, with 5 MHz channel bandwidth and a centre frequency
offset according to the conditions of Table 6.7.1-1 but exclude interference frequencies that are outside of the
allocated downling operating band or interference frequencies that are not completely within the sub-block gap.

3) Adjust ATT1so that level of the E-UTRA modulated interfering signal is as defined in subclause 6.7.5.

4) Perform the Out-of-band emission tests as specified in subclauses 6.6.2 and 6.6.3, for all third and fifth order
intermodulation products which appear in the frequency ranges defined in subclauses 6.6.2 and 6.6.3. The width
of the intermodulation products shall be taken into account.

5) Perform the Transmitter spurious emissions test as specified in subclause 6.6.4, for all third and fifth order
intermodulation products which appear in the frequency ranges defined in subclause 6.6.4. The width of the
intermodulation products shall be taken into account.

6) Verify that the emission level does not exceed the required level with the exception of interfering signal
frequencies.

7) Repeat the test for the remaining interfering signal centre frequency offset s according to the conditions of Table
6.7.1-1.

NOTE: The third order intermodulation products are centred at 2F1+F2 and 2F2+F1. The fifth order
intermodulation products are centred at 3F1+2F2, 3F2+2F1, 4F1+F2, and 4F2+F1 where F1 represents
the wanted signal centre frequency and F2 represents the interfering signal centre frequency.

The width of intermodulation products are

o  (N*BWchamel + M*5MHZ) for the nF1+mF2 products

e (N*5MHZz + m*BWhana) for the nF2+mF1 products

6.7.5  Test Requirements

In the frequency range relevant for this test, the transmit intermodulation level shall not exceed the out-of-band
emission requirements of subclauses 6.6.2 and 6.6.3 and transmitter spurious emissions requirements of subclause 6.6.4
in the presence of a E-UTRA modulated interfering signal with a mean power 30 dB below the mean power of the
wanted signal.

The requirement is always applicable outside the Base Station RF bandwidth. The interfering signal offset is defined
relative to the lower (upper) edge.

For a BS operating in non-contiguous spectrum, the requirement is also applicable inside a sub-block gap for interfering
signal offsets where the interfering signal falls completely within the sub-block gap. The interfering signal offset is
defined relative to the sub-block edges.

The measurements for out-of-band emissions and spurious emission requirements due to intermodulation can be limited
to the frequency ranges of all third and fifth order intermodulation products, excluding the channel bandwidths of the
wanted and interfering signals.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test is defined in Annex G. The explanation of how
the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
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6.7.6  Additional test requirements for Band 41

In the frequency range relevant for this test, the transmitter intermodulation level shall not exceed the maximum levels

according to Table 6.6.3.5.3-7 in the presence of a wanted signal and an interfering signal according to Table 6.7.2-1 in
TS 36.104 [2] for a BS operating in Band 41. The measurement may be limited to frequencies on which third and fifth

order intermodulation products appear, considering the width of these products.

7 Receiver characteristics

7.1 General

General test conditions for receiver tests are given in Clause 4, including interpretation of measurement results and
configurations for testing. BS configurations for the tests are defined in Clause 4.5, while Annex H provides an
informative description of E-UTRAN test cases.

Unless otherwise stated the requirements in clause 7 apply during the base station receive period.
The throughput requirements defined for the receiver characteristics in this clause do not assume HARQ transmissions.

When the BS is configured to receive multiple carriers, all the throughput requirements are applicab le for each received
carrier. For ACS, blocking and intermodulation characteristics, the negative offsets of the interfering signal apply
relative to the lower edge and positive offsets of the interfering signal apply relative to the upper edge.

7.2 Reference sensitivity level

7.2.1  Definition and applicability

The reference sensitivity power level Prersens is the minimum mean power received at the antenna connector at which a
throughput requirement shall be met for a specified reference measurement channel.

The test is set up according to Annex1.2.1 and performed without interfering signal power applied to the BS antenna
connector. For duplex operation, the measurement configuration principle is indicated for one duplexbranch in Annex
1.2.1. The reference point for signal power is at the input of the receiver (antenna connector).

71.2.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 7.2.1.

7.2.3 Test purpose

To verify that at the BS Reference sensitivity level the throughput requirement shall be met for a specified reference
measurement channel.

7.2.4 Method of testing

7.24.1 Initial conditions

Test environment: normal; see subclause D.2

RF channels to be tested: B, M and T, see subclause 4.7.

The following additional tests shall be performed:
a) Oneach of B, M and T, the test shall be performed under extreme power supply as defined in subclause D.5
NOTE: Tests under extreme power supply also test extreme temperature.

1) Connect the test equipment as shown in Annex 1.2.1.
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1) For FDD BS start BS transmission according to E-TM 1.1 at Pmax

2) Set the testsignal mean power as specified in table 7.2-1 for Wide Area BS, in Table 7.2-2 for Local Area BS, in
Table 7.2-3 for Home BS and in Table 7.2-4 for Medium Range BS.

3) Measure the throughput according to Annex E.

4) Repeat the measurement for the other RX port.

7.2.5

Test requirement

For each measured E-UTRA carrier, the throughput shall be > 95% of the maximum throughput of the reference
measurement channel as specified in Annex A.1 with parameters specified in Table 7.2-1 for Wide Area BS, in Table
7.2-2 for Local Area BS, in Table 7.2-3 for Home BS and in Table 7.2-4 for Medium Range BS.

Table 7.2-1: Wide Area BS reference sensitivity levels

E-UTRA channel bandwidth

Reference measurement

Reference sensitivity power level, PREFSENS

[MHz] channel [dBm]
f<3.0GHz 3.0GHz< f<4.2GHz
14 FRC Al-1in Annex Al -106.1 -105.8
3 FRC Al1-2 in Annex Al -102.3 -102.0
5 FRC Al1-3in Annex Al -100.8 -100.5
10 FRC Al1-3 in Annex A1* -100.8 -100.5
15 FRC Al1-3in Annex A.1* -100.8 -100.5
20 FRC Al1-3in Annex A1* -100.8 -100.5

Note*:

Prersens is the power level of a single instance of the reference measurement channel. This requirement shall

be met for each consecutive application of a single instance of FRC Al-3 mapped to disjoint frequency ranges
with a width of 25 Resource Blocks each.

Table 7.2-2: Local Area BS reference sensitivity levels

E-UTRA Reference measurement channel Reference sensitivity power level, PREFSENS
channel bandwidth [MHz] [dBm]
f<3.0GHz 3.0GHz< f<£4.2GHz
14 FRC Al-1in Annex Al -98.1 -97.8
3 FRC Al-2 in Annex Al -94.3 -94.0
5 FRC Al1-3in Annex Al -92.8 -92.5
10 FRC Al1-3in Annex A1* -92.8 -925
15 FRC Al1-3in Annex A.1* -92.8 -92.5
20 FRC Al1-3 in Annex A.1* -92.8 -92.5

Note*:

PREFSENS is the power level of a single instance of the reference measurement channel. This requirement

shall be met for each consecutive application of a single instance of FRC Al1-3 mapped to disjoint frequency
ranges with a width of 25 resource blocks each

Table 7.2-3: Home BS reference sensitivity levels

E-UTRA Reference measurement channel Reference sensitivity power level, PREFSENS
channel bandwidth [MHz] [dBm]
f<3.0GHz 3.0GHz< f<4.2GHz
14 FRC Al-1in Annex Al -98.1 -97.8
3 FRC Al1-2 in Annex Al -94.3 -94.0
5 FRC Al1-3in Annex A1 -92.8 -92.5
10 FRC Al1-3 in Annex A.1* -92.8 -925
15 FRC Al1-3in Annex A.1* -92.8 -92.5
20 FRC Al1-3in Annex A1* -92.8 -92.5

Note*:

Prersens is the power level of a single instance of the reference measurement channel. This requirement shall

be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges
with a width of 25 resource blocks each
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Table 7.2-4: Medium Range BS reference sensitivity levels

E-UTRA Reference measurement channel Reference sensitivity power level, PREFSENS
channel bandwidth [MHz] [dBm]
f<3.0GHz 3.0GHz< f<4.2GHz
1.4 FRC Al1-1in Annex Al -101.1 -100.8
3 FRC Al1-2 in Annex A1 -97.3 -97.0
5 FRC Al1-3in Annex Al -95.8 -95.5
10 FRC Al1-3in Annex A.1* -95.8 -95.5
15 FRC Al1-3in Annex A.1* -95.8 -95.5
20 FRC Al-3 in Annex A1* -95.8 -95.5

Note*: Prersens is the power level of a single instance of the reference measurement channel. This requirement shall
be met for each consecutive application of a single instance of FRC Al1-3 mapped to disjoint frequency ranges
with a width of 25 resource blocks each

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is
defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the
Test Tolerance is given in Annex G.

7.3 Dynamic range

7.3.1 Definition and applicability

The dynamic range is specified as a measure of the capability of the receiver to receive a wanted sig nal in the presence
of an interfering signal inside the received channel bandwidth. In this condition a throughput requirement shall be met
for a specified reference measurement channel. The interfering signal for the dynamic range requirement is an AW GN

signal.
7.3.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 7.3.1.

7.3.3 Test purpose

To verify that at the BS receiver dynamic range, the relative throughput shall fulfil the specified limit.

7.3.4 Method of testing

7.3.4.1 Initial conditions
Test environment: normal; see subclause D.2
RF channels to be tested: B, M and T; see subclause 4.7

1) Connect the test equipment as shown in Annex 1.2.2.

7.3.4.2 Procedure
For each supported E-UTRA channel BW:

1) Adjust the signal generator for the wanted signal as specified in Table 7.3-1 for Wide Area BS, in Table7.3-2 for
Local Area BS, in Table 7.3-3 for Home BS and in table 7.3-4 for Medium Range BS.

2) Adjust the AWGN generator level as specified in Table 7.3-1 for Wide Area BS, in Table7.3-2 for Local Area
BS, in Table 7.3-3 for Home BS and in table 7.3-4 for Medium Range BS and set the frequency to the same
frequency as the tested channel.

3) Measure the throughput according to Annex E and verify that it is within the specified level.

Repeat the measurement for the other RX port.
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7.3.5 Test Requirements

For each measured E-UTRA carrier, the throughput shall be > 95% of the maximum throughput of the reference
measurement channel as specified in Annex A with parameters specified in Table 7.3-1 for Wide Area BS, in Table7.3-
2 for Local Area BS, in Table 7.3-3 for Home BS and in Table 7.3-4 for Medium Range BS.

Table 7.3-1: Wide Area BS dynamic range

E-UTRA Reference Wanted signal I.nterferlng Type of
channel measurement mean power signal mean interferin
bandwidth ol [dB'?n] power [dBm] / signal g

[MHz] BW conig
FRC A2-1in
14 Annex A2 -76.0 -88.7 AWGN
FRC A2-2in
3 Annex A2 -72.1 -84.7 AWGN
FRC A2-3in
5 Annex A2 -69.9 -82.5 AWGN
FRC A2-3in
10 Annex A2 -69.9 -79.5 AWGN
FRC A2-3in
15 Annex A.2* -69.9 -71.7 AWGN
FRC A2-3in
20 Annex A.2* -69.9 -76.4 AWGN
Note*: The wanted signal mean power is the power level of a single instance of
the reference measurement channel. This requirement shall be met for
each consecutive application of a single instance of FRC A2-3 mapped to
disjoint frequency ranges with a width of 25 resource blocks each
Table 7.3-2: Local Area BS dynamic range
E-UTRA . Interfering
channel Reference Wanted signal signal mean ~Type c_)f
) measurement mean power interfering
bandwidth channel [dBm] power [dBm]/ sianal
[MHz] BWConfig 9
FRC A2-1in
14 Annex A2 -68.0 -80.7 AWGN
FRC A2-2in
3 Annex A2 -64.1 -76.7 AWGN
FRC A2-3in
5 Annex A2 -61.9 -74.5 AWGN
FRC A2-3in
10 Annex A 2% -61.9 -71.5 AWGN
FRC A2-3in
15 Annex A 2% -61.9 -69.7 AWGN
FRC A2-3in
20 Annex A.2* -61.9 -68.4 AWGN
Note*: The wanted signal mean power is the power level of a single instance of
the reference measurement channel. This requirement shall be met for
each consecutive application of a single instance of FRC A2-3 mapped to
disjoint frequency ranges with a width of 25 resource blocks each
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E-UTRA Reference Wanted signal I.nterferlng Type of
channel signal mean . .
. measurement mean power interfering
bandwidth channel [dBm] power [dBm]/ sianal
[MHz] BW conig g
FRC A2-1in
14 Annex A2 -31.5 -44.2 AWGN
FRC A2-2 in
3 Annex A2 -27.6 -40.2 AWGN
FRC A2-3in
5 Annex A2 -254 -38 AWGN
FRC A2-3in
10 Annex A 2% -25.4 -35 AWGN
FRC A2-3in
15 Annex A 2% -25.4 -33.2 AWGN
FRC A2-3in
20 Annex A 2% -25.4 -31.9 AWGN
Note*: The wanted signal mean power is the power level of a single instance of
the reference measurement channel. This requirement shall be met for
each consecutive application of a single instance of FRC A2-3 mapped to
disjoint frequency ranges with a width of 25 resource blocks each
Table 7.3-4: Medium Range BS dynamic range
EUTRA Reference Wanted signal I_nterfermg Type of
channel signal mean . .
; measurement mean power interfering
bandwidth channel dBm power [dBm]/ sianal
[MHz] [dBm] BWConfig 9
FRC A2-1in
14 Annex A2 -71.0 -83.7 AWGN
FRC A2-2in
3 Annex A2 -67.1 -79.7 AWGN
FRC A2-3in
5 Annex A2 -64.9 -77.5 AWGN
FRC A2-3in
10 Annex A.2* -64.9 -74.5 AWGN
FRC A2-3in
15 Annex A 2% -64.9 -72.7 AWGN
FRC A2-3in
20 Annex A.2* -64.9 -71.4 AWGN
Note*: The wanted signal mean power is the power level of a single instance of
the reference measurement channel. This requirement shall be met for
each consecutive application of a single instance of FRC A2-3 mapped to
disjoint frequency ranges with a width of 25 resource blocks each

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The relationship between Minimum Require ments and Test Requirements is
defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the
Test Tolerance is given in Annex G.

7.4 In-channel selectivity

7.4.1 Definition and applicability
In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned Resource
Block locations in the presence of an interfering signal received at a larger power spectral density. In this condition a

throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an
E-UTRA signal as specified in Annex C and shall be time aligned with the wanted signal.

7.4.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 7.4.1.
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7.4.3 Test purpose

The purpose of this test is to verify the BS receiver ability to suppress the 1Q leakage.

7.4.4 Method of testing

7.4.4.1 Initial conditions
Test environment: normal; see subclause D.2.
RF channels to be tested: B, M and T; see subclause 4.7

1) Connect the test equipment as shown in Annex 1.2.3.

7.4.4.2 Procedure
For each supported E-UTRA channel BW:

1) Adjust the signal generator for the wanted signal as specified in Table 7.4-1 for Wide Area BS, in Table
7.4-2 for Local Area BS, in Table 7.4-3 for Home BS and in Table 7.4-4 for Medium Range BS on one
side of the Fc.

2) Adjust the signal generator for the interfering signal as specified in Table 7.4-1 for Wide Area BS, in
Table 7.4-2 for Local Area BS, in Table 7.4-3 for Home BS and in Table 7.4-4 for Medium Range BS at
opposite side of the F¢c and adjacent to the wanted signal.

3) Measure the throughput according to Annex E.

4) Repeat the measurement with the wanted signal on the otherside of the Fc, and the interfering signal at
opposite side of the F¢ and adjacent to the wanted signal.

5) Repeat the measurement for the other RX port.

7.4.5 Test Requirements

For each measured E-UTRA carrier, the throughput shall be > 95% of the maximum throughput of the reference
measurement channel as specified in Annex A with parameters specified in Table 7.4-1 for Wide Area BS, in Table7.4-
2 for Local Area BS, in Table 7.4-3 for Home BS and in Table 7.4-4 for Medium Range BS.

Table 7.4-1 Wide Area BS in-channel selectivity

E-UTRA

channel Reference Interfering Type of interferin
. measurement | Wanted signal mean power [dBm] | signal mean ype ot 9
bandwidth channel ower [dBm] signal
(MHz) P
3.0GHz< f=
f<3.0GHz 4 2GHz
Al-4 in Annex 1.4 MHzE-UTRA
1.4 Al -105.5 -105.1 -87 signal, 3 RBs
Al1-5 in Annex 3 MHzE-UTRA
3 A1l -100.7 -100.3 -84 signal, 6 RBs
Al-2 in Annex 5MHzE-UTRA
5 Al -98.6 -98.2 -81 signal, 10 RBs
Al-3 in Annex 10 MHz E-UTRA
10 Al -97.1 -96.7 =77 signal, 25 RBs
A1-3in Annex 15 MHz E-UTRA
15 Al* 971 -96.7 77 signal, 25 RBs*
A1-3 in Annex 20 MHz E-UTRA
20 A1* -97.1 -96.7 =77 signal, 25 RBs*
Note*: Wanted and interfering signal are placed adjacently around Fc
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Table 7.4-2 Local Area BS in-channel selectivity

E-UTRA

channel Reference Interfering Type of interferin
. measurement | Wanted signal mean power [dBm] signal mean yp . 9
bandwidth channel ower [dBm] signal
(MHz) P
3.0GHz< f<
f<3.0GHz 4 2GHz
Al-4 in Annex 1.4 MHzE-UTRA
14 Al -97.5 -97.1 -79 signal, 3 RBs
Al-5 in Annex 3MHzE-UTRA
3 Al -92.7 923 76 signal, 6 RBs
Al-2 in Annex 5MHzE-UTRA
5 Al 906 902 73 signal, 10 RBs
Al-3 in Annex 10 MHz E-UTRA
10 Al -89.1 887 69 signal, 25 RBs
Al-3 in Annex 15 MHz E-UTRA
15 A1* -89.1 -88.7 -69 signal, 25 RBs*
Al-3 in Annex 20 MHz E-UTRA
20 Al* -89.1 887 69 signal, 25 RBs*
Note*: Wanted and interfering signal are placed adjacently around Fc

Table 7.4-3 Home BS in-channel selectivity

E-UTRA .
Reference Interfering . .
channel dsi | d ) | Type of interfering
bandwidth measurement | Wanted signal mean power [dBm] signal mean signal
channel power [dBm]
(MHz)
3.0GHz< f<
f< 3.0GHz 4.9GHz
Al-4 in Annex 14 MHzE-UTRA
14 Al -97.5 -97.1 -79 signal, 3 RBs
Al-5 in Annex 3MHzZE-UTRA
3 Al 927 923 76 signal, 6 RBs
Al-2 in Annex 5MHzE-UTRA
5 Al 906 902 73 signal, 10 RBs
Al-3 in Annex 10 MHz E-UTRA
10 Al -89.1 887 69 signal, 25 RBs
Al-3 in Annex 15 MHz E-UTRA
15 AL* -89.1 -88.7 -69 signal, 25 RBs*
Al1-3 in Annex 20 MHz E-UTRA
20 A1* -89.1 -88.7 -69 signal, 25 RBs*
Note*: Wanted and interfering signal are placed adjacently around Fc

Table 7.4-4 Medium Range BS in-channel selectivity

E-UTRA .
Reference Interfering . .
channel . - Type of interfering
. measurement | Wanted signal mean power [dBm] signal mean .
bandwidth channel ower [dBm] signal
(MHz) P
3.0GHz< f<
f<3.0GHz 4.9GHz
Al-4 in Annex 14 MHzE-UTRA
14 Al -100.5 -100.1 -82 signal, 3 RBs
Al-5 in Annex 3 MHzE-UTRA
3 Al -95.7 953 79 signal, 6 RBs
Al-2 in Annex 5MHzE-UTRA
5 Al 936 932 76 signal, 10 RBs
Al-3 In Annex 10 MHz E-UTRA
10 A1l -92.1 -91.7 =72 signal, 25 RBs
Al-3 in Annex 15 MHz E-UTRA
15 A1* -92.1 -91.7 -72 signal, 25 RBs*
Al-3 in Annex 20 MHz E-UTRA
20 AL* -92.1 -91.7 -72 signal, 25 RBs*
Note*: Wanted and interfering signal are placed adjacently around Fc
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NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is
defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the
Test Tolerance is given in Annex G.

7.5 Adjacent Channel Selectivity (ACS) and narrow-band
blocking

7.5.1 Definition and applicability

Adjacent channel selectivity (ACS) is a measure of the receiver’s ability to receive a wanted signal at its assigned
channel frequency in the presence of an adjacent channel signal with a specified centre frequency offset of the
interfering signal to the band edge of a victimsystem.

The interfering signal shall be an E-UTRA signal as specified in Annex C.

7.5.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 7.5.

7.5.3 Test purpose

The test purpose is to verify the ability of the BS receiver filter to suppress interfering signals in the channels adjacent
to the wanted channel.

754 Method of test

754.1 Initial conditions

Test environment: normal; see subclause D.2.

RF channels to be tested: B, M and T; see subclause 4.7.

RF bandwidth position to be tested:  Mgrgw, See subclause 4.7.1.

1) Set-up the measurement system as shown in Annex1.2.4.

75.4.2 Procedure for Adjacent Channel Selectivity

1) Generate the wanted signal and adjust the input level to the base station under test to the level specified in Table
7.5-3 for Wide Area BS, in Table7.5-4 for Local Area BS, in Table 7.5-5 for Home BS and in Table 7.5-6 for
Medium Range BS.

2) Set-up the interfering signal at the adjacent channel frequency and adjust the interfering signal level at the base
station input to the level defined in Table 7.5-3 for Wide Area BS, in Table7.5-4 for Local Area BS, in Table
7.5-5 for Home BS and in Table 7.5-6 for Medium Range BS.

3) Measure the throughput according to Annex E, for multi-carrier operation the throughput shall be measured for
relevant carriers specified by the test configuration in subclause 4.10.

4) Repeat the test for the port, which was terminated.

7543 Procedure for narrow-band blocking

1) For FDD BS start BS transmission according to E-TM 1.1 at Pmax, for multi-carrier operation start BS
transmission according to applicable test configuration in 4.10 with the same carrier locations used for the
wanted signal with the sumof the carrier powers equal to Pmax.

2) Generate the wanted signal and adjust the input level to the base station under test to the level specified in Table
7.5-1.
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3) Adjust the interfering signal level at the base station input to the level defined in Table 7.5-1. Set-up and sweep
the interfering RB centre frequency offset to the channel edge of the wanted signal according to Table 7.5-2.

4) Measure the throughput according to Annex E, for multi-carrier operation the throughput shall be measured for
relevant carriers specified by the test configuration in subclause 4.10.

5) Repeat the test for the port, which was terminated.

7.5.5

For each measured E-UTRA carrier, the throughput shall be > 95% of the maximum throughput of the reference
measurement channel.

Test Requirements

For Wide Area BS, the wanted and the interfering signal coupled to the BS antenna input are specified in Table 7.5-1
and 7.5-2 for narrowband blocking and 7.5-3 for ACS. The reference measurement channel for the wanted signal is
identified in Table 7.2-1 for each channel bandwidth and further specified in AnnexA.

For Medium Range BS, the wanted and the interfering signal coupled to the BS antenna input are specified in Tables
7.5-1and 7.5-2 for narrowband blocking and in Table 7.5-6 for ACS. The reference measurement channel for the
wanted signal is identified in Table 7.2-4 for each channel bandwidth and further specified in Annex A.

For Local Area BS, the wanted and the interfering signal coupled to the BS antenna input are specified in Tables 7.5-1
and 7.5-2 for narrowband blocking and 7.5-4 for ACS. The reference measurement channel for the wanted signal is
identified in Table 7.2-2 for each channel bandwidth and further specified in AnnexA.

For Home BS, the wanted and the interfering signal coupled to the BS antenna input are specified in Table 7.5-1 and
7.5-2 for narrowband blocking and 7.5-5 for ACS. The reference measurement channel for the wanted signal is
identified in Table 7.2-3 for each channel bandwidth and further specified in AnnexA.

The ACS and narrowband blocking requirement is always applicable outside the Base Station RF bandwidth edges. The
interfering signal offset is defined relative to the lower (upper) edge.

For a BS operating in non-contiguous spectrum, the ACS requirement applies in addition inside any sub-block gap, in
case the sub-block gap size is at least as wide as the E-UTRA interfering signal in Tables 7.5-3, 7.5-4 and 7.5-6. The
interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

Fora BS operating in non-contiguous spectrum, the narrowband blocking requirement applies in addition inside any

sub-block gap, in case the sub-block gap size is at least as wide as the channel bandwidth of the E-UTRA interfering
signal in Table 7.5-2. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

Table 7.5-1: Narrowband blocking requirement

Wanted signal Interfering signal . .
Type of interfering
mean power mean power signal
[dBm] [dBm]

Wide Area BS Prersens + 6dB* -49 See Table 7.5-2

Medium RaNge | - pacesens + 6B+ 44 See Table 7.5-2

Local Area BS Prersens +6dB* -41 See Table 7.5-2

Home BS Prersens + 14dB* -33 See Table 7.5-2
Note*: Prersens depends on the channel bandwidth as specified in TS 36.104

[2] subclause 7.2.1.
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Table 7.5-2: Interfering signal for Narrowband blocking requirement
E-UTRA Interfering RB
channel centre frequency
BW of the
lowest offset to the lower _ _ _
(highest) (upper) edge or Type of interfering signal
X sub-block edge
carrier L
. inside a sub-block
received ap [kHz]
[MHZ] gap
14 *(252.5+m*180), 1.4 MHzE-UTRASignal, 1
' m=0,1,2,3,4,5 RB*
1(247.5+m*180),
3 m=0,1,2,3,4,7,10, | 3MHzE-UTRASsignal, 1 RB*
13
+(342.5+m*180),
5 m=0,1,2,3,4,9,14, | 5 MHzE-UTRASsignal, 1 RB*
19,24
+(347.5+m*180),
10 m=0,1,2,3,4,9,14, | 5 MHzE-UTRASsignal, 1 RB*
19,24
*(352.5+m*180),
15 m=0,1,2,3,4,9,14, | 5MHzE-UTRASsignal, 1 RB*
19,24
+(342.5+m*180),
20 m=0,1,2,3,4,9,14, | 5 MHzE-UTRASsignal, 1 RB*
19,24
Note*: Interfering signal consisting of one resource block is
positioned at the stated offset, the channel bandwidth of
the interfering signal is located adjacently to the lower
(upper) edge.
Table 7.5-3: Adjacent channel selectivity for Wide Area BS
E-UTRA
channel Interfering signal
bandwidth centre frequency
of the . . . offset from the
Wanted signal mean Interfering signal . . .
Iqwest ower [dBm] mean power [dBm] lower (upper) edge | Type of interfering signal
(highest) P P or sub-block edge
carrier inside a sub-block
received gap [MHz]
[MHz]
14 Prersens + 11dB* -52 +0.7025 1.4MHz E-UTRA signal
3 Prersens + 8dB* -52 +1.5075 3MHz E-UTRA signal
5 Prersens + 6dB* -52 +2.5025 5MHz E-UTRA signal
10 Prersens + 6dB* -52 +2.5075 5MHz E-UTRA signal
15 Prersens + 6dB* -52 +2.5125 5MHz E-UTRA signal
20 Prersens + 6dB* -52 +2.5025 5MHz E-UTRA signal

Note*:

Prersens depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.
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Table 7.5-4: Adjacent channel selectivity for Local Area BS
E-UTRA . .
Interfering signal
channel centre frequenc
bandwidth quency
offset from the
of the . . .
lowest Wanted signal mean Interfering signal lower (upper) Tvpe of interfering sianal
- power [dBm] mean power [dBm] [ edge or sub-block yp 9sig
(highest) o
- edge inside a
carrier
) sub-block gap
received [MHZ]
[MHz]
14 Prersens + 11dB* -44 +0.7025 1.4MHz E-UTRA signal
3 Prersens + 8dB* -44 +1.5075 3MHz E-UTRA signal
5 Prersens + 6dB* -44 +2.5025 5MHz E-UTRA signal
10 Prersens + 6dB* -44 +2.5075 5MHz E-UTRA signal
15 Prersens + 6dB* -44 +2.5125 5MHz E-UTRA signal
20 Prersens + 6dB* -44 +2.5025 5MHz E-UTRA signal
Note*: Prersens depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.
Table 7.5-5: Adjacent channel selectivity for Home BS
Interfering signal
E-UTRA centre frequency
channel Wanted signal mean Interfering signal offset from the ; : :
bandwidth power [dBm] mean power [dBm] | channel edge of the Type of interfering signal
[MHz] wanted signal
[MHZz]
1.4 Prersens + 27dB* -28 0.7025 1.4MHz E-UTRA signal
3 Prersens + 24dB* -28 1.5075 3MHz E-UTRA signal
5 Prersens + 22dB* -28 2.5025 5MHz E-UTRA signal
10 Prersens + 22dB* -28 2.5075 5MHz E-UTRA signal
15 Prersens + 22dB* -28 25125 5MHz E-UTRA signal
20 Prersens + 22dB* -28 2.5025 5MHz E-UTRA signal
Note*: Prersens depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.
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Table 7.5-6: Adjacent channel selectivity for Medium Range BS

E-UTRA
channel Interfering signal
bandwidth centre frequency
of the . . . offset from the
lowest Want(t)evc\i/esrlg[gglmn} ean n:rét:r:fe(r;vr\;grs[lgg?l] lower (upper) edge | Type of interfering signal
(highest) P P or sub-block edge
carrier inside a sub-block
received gap [MHz]
[MHz]
14 Prersens + 11dB* -47 +0.7025 1.4MHz E-UTRA signal
3 Prersens + 8dB* -47 +1.5075 3MHz E-UTRA signal
5 Prersens + 6dB* -47 +2.5025 5MHz E-UTRA signal
10 Prersens + 6dB* -47 +2.5075 5MHz E-UTRA signal
15 Prersens + 6dB* -47 +2.5125 5MHz E-UTRA signal
20 Prersens + 6dB* -47 +2.5025 5MHz E-UTRA signal

Note*: Prersens depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is
defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the
Test Tolerance is given in Annex G.

7.6 Blocking

7.6.1 Definition and applicability

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel in the
presence of an unwanted interferer, which are eithera 1.4MHz, 3MHz or 5MHz E-UTRA signal for in-band blocking or
a CW signal for out-of-band blocking. The interfering E-UTRA signal shall be as specified in Annex C.

The blocking performance requirement applies as specified in the Tables 7.6-1, 7.6-1a, 7.6-1b, 7.6-1c and 7.6-2 in
clause 7.6.5.

7.6.2 Minimum Requirements

The minimum requirement is in TS 36.104 [2] subclause 7.6.1.

7.6.3 Test purpose

The test stresses the ability of the BS receiver to withstand high-level interference from unwanted signals at specified
frequency offsets without undue degradation of its sensitivity.

7.6.4 Method of test

764.1 Initial conditions

Test environment: normal; see subclause D.2.
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RF channels to be tested: M see subclause 4.7. The BS shall be configured to operate as close to the centre of the
operating band (see Table 5.5-1) as possible.

RF bandwidth position to be tested: ~ Mgrgw, See subclause 4.7.1.

Channel bandwidths to be tested:

1

2)
3)

a) In the interferer frequency range (Fur jow -20) MHZzto (FuL_nigh +20) MHz the requirement shall be tested with
the lowest and the highest bandwidth supported by the BS.

b) In the interferer frequency ranges 1 MHzto (Fyp jow-20) MHz and (Fy_nigh +20) MHz to 12750 MHz the
requirement shall be tested only with the lowest bandwidth supported by the BS.

Connect the signal generator for the wanted signal and the signal generator for the interfering signal to the
antenna connector of one Rx port as shown in Annex 1.2.5.

Terminate any other Rxport not under test.

Start to transmit accord ing to reference measurement channel in annex A.1to the BS under test. The level of the
wanted signal measured at the BS antenna connector shall be set to the level specified in subclause 7.6.5.

7642 Procedure

1)

2)

3)

4)

For FDD BS start BS transmission according to E-TM 1.1 at Pmax, for multi-carrier operation start BS
transmission according to applicable test configuration in 4.10 with the same carrier locations used for the
wanted signal with the sumof the carrier powers equal to Pmax.

The transmitter may be turned off for the out-of-band blocker tests when the frequency of the blocker is such that
no IM2 or IM3 products fall inside the bandwidth of the wanted signal.

Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified in
Tables 7.6-1, 7.6-2 and 7.6-3 for Wide Area BS, in Tables 7.6-1a, 7.6-2 and 7.6-4 for Local Area BS, in Table
7.6-1b and 7.6-2 for Home BS and in Table 7.6-1c, 7.6.2 and 7.6-5 for Medium Range BS. The E-UTRA
interfering signal shall be swept with a step size of 1 M Hz starting from the minimum offset to the channel edges
of the wanted signal as specified in Table 7.6-2. The CW interfering signal shall be swept with a step size of 1
MHz within the range specified in Table 7.6-1 and 7.6-3 for Wide Area BS, in Table 7.6-1a and 7.6-4 for Local
Area BS, in Table 7.6-1b for Home BS and in Table 7.6-1c and 7.6-5 for Medium Range.

Measure the throughput of the wanted signal at the BS receiver according to Annex E, for multi-carrier operation
the throughput shall be measured for relevant carriers specified by the test configuration in subclause 4.10.

Interchange the connections of the BS Rx ports and repeat the measurements according to steps (1) to (3).
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For each measured E-UTRA carrier, the throughput shall be > 95% of the maximum throughput of the reference
measurement channel, with a wanted and an interfering signal coupled to BS antenna input using the parameters in
Tables 7.6-1, 7.6-1a, 7.6-1b, 7.6-1c and 7.6-2. The reference measurement channel for the wanted signal is identified in
Tables 7.2-1, 7.2-2, 7.2-3 and 7.2-4 for each channel bandwidth and further specified in AnnexA.

The blocking requirement is always applicable outside the Base Station RF bandwidth edges. The interfering signal

offset is defined relative to the lower (upper) edge.

Fora BS operating in non-contiguous spectrum, the blocking requirement applies in addition inside any sub-block gap,
in case the sub-block gap size is at least as wide as twice the interfering signal minimumoffset in Table 7.6-2. The
interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

Table 7.6-1: Blocking performance requirement for Wide Area BS

Operating | Centre Frequency of Interfering Interfering Wanted Signal | Interfering signal Type of
Band Signal [MHz] Signal mean power centre frequency | Interfering
mean power [dBm] minimum Signal
[dBm] frequency offset
from the lower
(upper) edge or
sub-block edge
inside a sub-
block gap [MHz]
1-7,9-11, (FuLiow-20) to  (FuL nigh+20) -43 Prersens +6dB* See table 7.6-2 See table
13,14, 18, 7.6-2
19, 21-23, 1 to (FULJOW-ZO) -15 Prersens +6dB* — CW carrier
24,27,33- | (FuLngh+20) to 12750
44
8,26, 28 (FuLiow-20) to  (Furhigh+10) -43 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (FuLiow-20) -15 Prersens +6dB* — CW carrier
(FuLnigh+10) to 12750
12 (FuLiow-20) to  (FuLhigh+13) -43 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (FuLiow-20) -15 Prersens +6dB* — CW carrier
(FuLhigh+13) to 12750
17 (FuLiow-20) to  (FuLnhigh+18) -43 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (FuLlow-20) -15 Prersens +6dB* — CW carrier
(FuLnigh+18) to 12750
20 (FuLiow-11) to  (FuLnhigh+20) -43 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (FuLjow-11) -15 Prersens +6dB* — CW carrier
(FuLnigh+20) to 12750
25 (FuLiow-20) to  (FuLhigh+15) -43 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (FuLlow-20) -15 Prersens +6dB* — CW carrier
(FuL_nigh+15) 12750
Note*: Prersens depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.

NOTE:

Table 7.6-1 assumes that two operating bands, where the downlink operating band (see Table 5.5-1) of
one band would be within the in-band blocking region of the other band, are not deployed in the same
geographical area.
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Table 7.6-1a: Blocking performance requirement for Local Area BS
Operating | Centre Fequency of Interfering Interfering Wanted Signal | Interfering signal Type of
Band Signal [MHz] Signal mean power centre frequency | Interfering
mean power [dBm] minimum Signa
[dBm] frequency offset
from the
lower(upper)
edge or sub-
block edge
inside a sub-
block gap [MHz]
1-7,9-11, (FuLiow-20) to  (Fur high+20) -35 Prersens +6dB* See table 7.6-2 See table
13-14, 7.6-2
18,19,21- 1 to (FULJOW-ZO) -15 Prersens +6dB* — CW carrier
23,24,27, | (FuLnigh+20) to 12750
33-44
8, 26, 28 (FuLiow-20) to  (FuLnhigh+10) -35 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (FuLlow-20) -15 Prersens +6dB* — CW carrier
(FuLhigh+10) to 12750
12 (FuLiow-20) to  (FuLhigh+13) -35 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (Furiow-20) -15 Prersens +6dB* — CW carrier
(FuLnigh+13) to 12750
17 (FuLiow-20) to  (Furhigh+18) -35 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (Furiow-20) -15 Prersens +6dB* — CW carrier
(FuLngh+18) to 12750
20 (FuLiow-11) to  (FuLnhigh+20) -35 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (FuLiow-11) -15 Prersens +6dB* — CW carrier
(FuLnigh+20) to 12750
25 (FuLiow-20) to  (FuLnhigh+15) -35 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (FuLiow-20) -15 Prersens +6dB* — CW carrier
(FuL_nhigh+15) 12750
Note*: Prersens depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.

NOTE:

Table 7.6-1a assumes that two operating bands, where the downlink operating band (see Table 5.5-1) of
one band would be within the in-band blocking region of the other band, are not deployed in the same
geographical area.
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Table 7.6-1b: Blocking performance requirement for Home BS
Operating | Centre Fequency of Interfering Interfering Wanted Signal | Interfering signal Type of
Band Signal [MHz] Signal mean power centre frequency | Interfering
mean power [dBm] minimum Signal
[dBm] frequency offset
from the
channel edge of
the wanted
signal [MHz]
1-7,9-11, (FuLiow-20) to  (FuL nigh+20) -27 Prersens +14dB* See table 7.6-2 See table
13, 14, 7.6-2
18,19, 21- 1 to (Furiow-20) -15 Prersens +14dB* — CW carrier
23,24,27, | (FuLnigh+20) to 12750
33-44
8, 26, 28 (FuLiow-20) to  (Furhigh+10) =27 Prersens +14dB* See table 7.6-2 See table
7.6-2
1 to (Furiow-20) -15 Prersens +14dB* — CW carrier
(FuLngh+10) to 12750
12 (FuLiow-20) to  (FuLnhigh+13) -27 Prersens +14dB* See table 7.6-2 See table
7.6-2
1 to (FuLiow-20) -15 Prersens +14dB* — CW carrier
(FuLnigh+13) to 12750
17 (FuLiow-20) to  (FuLnhigh+18) -27 Prersens +14dB* See table 7.6-2 See table
7.6-2
1 to (FuLiow-20) -15 Prersens +14dB* — CW carrier
(FuLhigh+18) to 12750
20 (FuLiow-11) to  (Furhigh+20) -27 Prersens +14dB* See table 7.6-2 See table
7.6-2
1 to (FuLiow-11) -15 Prersens +14dB* — CW carrier
(FuLnigh+20) to 12750
25 (FuLiow-20) to  (Furhigh+15) -27 Prersens +14dB* See table 7.6-2 See table
7.6-2
1 to (Furiow-20) -15 Prersens +14dB* — CW carrier
(FuL_nigh+15) 12750
Note*: Prersens depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.

NOTE: Table 7.6-1b assumes that two operating bands, where the downlink operating band (see Table 5.5-1) of
one band would be within the in-band blocking region of the other band, are not deployed in the same

geographical area.
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Table 7.6-1c: Blocking performance requirement for Medium Range BS
Operating | Centre Fequency of Interfering Interfering Wanted Signal | Interfering signal Type of
Band Signal [MHz] Signal mean power centre frequency | Interfering
mean power [dBm] minimum Signal
[dBm] frequency offset
to the lower
(higher) edge or
sub-block edge
inside a sub-
block gap [MHz]
1-7,9-11, (FuLiow-20) to  (FuL nigh+20) -38 Prersens +6dB* See table 7.6-2 See table
13, 14, 7.6-2
18,19, 21- 1 to (Furiow-20) -15 Prersens +6dB* — CW carrier
23,24,27, | (FuLnigh+20) to 12750
33-44
8,26, 28 (FuLiow-20) to  (Furhigh+10) -38 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (FuLiow-20) -15 Prersens +60B* — CW carrier
(FuLhigh+10) to 12750
12 (FuLiow-20) to  (Furhigh+13) -38 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (FuLiow-20) -15 Prersens +60B* — CW carrier
(FuLnigh+13) to 12750
17 (FuLiow-20) to  (FuLnhigh+18) -38 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (FuLiow-20) -15 Prersens +6dB* — CW carrier
(FuLnigh+18) to 12750
20 (FuLiow-11) to  (FuLnhigh+20) -38 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (FuLjow-11) -15 Prersens +6dB* — CW carrier
(FuLhigh+20) to 12750
25 (FuLiow-20) to  (FuLhigh+15) -38 Prersens +6dB* See table 7.6-2 See table
7.6-2
1 to (FuLiow-20) -15 Prersens +6dB* — CW carrier
(FuLhigh+15) to 12750
Note*: Prersens depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.

NOTE: Table 7.6-1c assumes that two operating bands, where the downlink operating band (see Table 5.5-1) of
one band would be within the in-band blocking region of the other band, are not deployed in the same

geographical area.
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Table 7.6-2: Interfering signals for Blocking performance requirement

E-UTRA
channel Interfering signal
BW of centre frequency
the minimum offset to
lowest the lower (upper) Type of interfering signal
(highest) edge or sub-block
carrier edge inside a sub-
received block gap [MHz]
[MHz]
14 +2.1 1.4MHz E-UTRA signal
3 +45 3MHz E-UTRA signal
5 +7.5 5MHz E-UTRA signal
10 7.5 5MHz E-UTRA signal
15 +7.5 5MHz E-UTRA signal
20 +75 5MHz E-UTRA signal

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is
defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the
Test Tolerance is given in Annex G.

7652 Co-location with other base stations

This additional blocking requirement may be applied for the protection of E-UTRA BS receivers when GSM, CMDA,
UTRA or E-UTRA BS operating in a different frequency band are co-located with an E-UTRA BS. The requirement is
applicable to all channel bandwidths supported by the E-UTRA BS.

The requirements in this clause assume a 30 dB coupling loss between interfering transmitter and E-UTRA BS receiver
and are based on co-location with base stations of the same class.

For each measured E-UTRA carrier, the throughput shall be > 95% of the maximum throughput of the reference
measurement channel, with a wanted and an interfering signal coupled to BS antenna input using the parameters in
Table 7.6-3 for Wide Area BS, in Table 7.6-4 for Local Area BS and in Table 7.6-5 for Medium Range BS. The
reference measurement channel for the wanted signal is identified in Tables 7.2-1, 7.2-2 and 7.2-4 for each channel
bandwidth and further specified in AnnexA.
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Table 7.6-3: Blocking performance requirement for E-UTRA Wide Area BS when co-located with BS in
other frequency bands.

Co-located BS type Centre Interfering Wanted Signal Type of
Frequency of Signal mean | mean power (dBm) | Interfering
Interfering power Signal
Signal (MHz) (dBm)
'(\:"gm%%'\"%o or 869 — 894 +16 Prersens + 6dB* | CW carrier
Macro GSM900 921 — 960 +16 Prersens + 6dB* CW carrier
Macro DCS1800 1805 — 1880 +16 Prersens + 6dB* CW carrier
Macro PCS1900 1930 - 1990 +16 Prersens + 6dB* CW carrier
WA UTRA FDD Band lor N )
E-UTRABand 1 2110-2170 +16 Prersens + 6dB CW carrier
WA UTRA FDD Band Il or _ * .
E-UTRA Band 2 1930 - 1990 +16 Prersens + 6dB CW carrier
WA UTRA FDD Band lll or " .
E-UTRABand 3 1805 — 1880 +16 Prersens + 6dB CW carrier
WA UTRA FDD Band IV or N .
E-UTRA Band 4 2110 - 2155 +16 Prersens + 6dB CW carrier
WA UTRA FDD Band Vor .
E-UTRABand 5 869 — 894 +16 Prersens + 6dB* CW carrier
WA UTRA FDD Band VI or * .
E-UTRABand 6 875 —885 +16 Prersens + 6dB CW carrier
WA UTRA FDD Band VII N .
or E-UTRABand 7 2620 — 2690 +16 Prersens + 6dB CW carrier
WA UTRA FDD Band VI N .
or E-UTRABand 8 925 - 960 +16 Prersens + 6dB CW carrier
WA UTRA FDD Band IX or N .
E-UTRABand 9 1844.9 — 1879.9 +16 Prersens + 6dB CW carrier
gﬁ?gﬁ@;@%gam xor 2110-2170 +16 Prersens + 6dB* CW carrier
WA UTRA FDD Band Xl or N .
E-UTRA Band 11 1475.9 -1495.9 +16 Prersens + 6dB CW carrier
WA UTRA FDD Band Xll N .
or E-UTRABand 12 729 -746 +16 Prersens + 6dB CW carrier
WA UTRA FDD Band XllII N )
or E-UTRABand 13 746 - 756 +16 PRrersens + 6dB CW carrier
WA UTRA FDD Band XIV N .
or E-UTRA Band 14 758 - 768 +16 Prersens + 6dB CW carrier
WA E-UTRA Band 17 734 -746 +16 Prersens + 6dB* CW carrier
WA E-UTRA Band 18 860 - 875 +16 Prersens + 6dB* CW carrier
WA UTRA FDD Band XIX N .
or E-UTRABand 19 875-890 +16 Prersens + 6dB CW carrier
WA UTRA FDD Band XX N .
or E-UTRA Band 20 791 -821 +16 Prersens + 6dB CW carrier
WA E-UTRA Band 24 1525 - 1559 +16 Prersens + 6dB* CW carrier
WA UTRA FDD Band XXI N .
or E-UTRABand 21 1495.9 — 1510.9 +16 Prersens + 6dB CW carrier
WA UTRA FDD Band XXIl N )
or E-UTRA Band 22 3510 - 3590 +16 Prersens + 6dB CW carrier
WA E-UTRA Band 23 2180-2200 +16 Prersens + 6dB* CW carrier
WA UTRA FDD Band XXV .
or E-UTRABand 25 1930 — 1995 +16 Prersens + 6dB* CW carrier
WA UTRA FDD Band XXVI N )
or E-UTRA Band 26 859 — 894 +16 Prersens + 6dB CW carrier
WA E-UTRA Band 27 852 - 869 +16 Prersens + 6dB* CW carrier
WA E-UTRA Band 28 758 — 803 +16 Prersens + 6dB* CW carrier
WA E-UTRA Band 29 717 -728 +16 Prersens + 6dB* CW carrier
WA UTRA TDD Band a) or N .
E-UTRAin Band 33 1900-1920 +16 PRrersens + 6dB CW carrier
WA UTRA TDD Band a) or . .
E-UTRAin Band 34 2010-2025 +16 Prersens + 6dB CW carrier
WA UTRA TDD Band b) or 1850-1910 N )
E-UTRAin Band 35 +16 Prersens + 6dB CW carrier
WA UTRATDD B .
E_U#JR A Band ggd b) or 1930-1990 +16 Prersens + 6dB* | CW carrier
WA UTRA TDD Band c) or . .
E-UTRA Band 37 1910-1930 +16 Prersens + 6dB CW carrier
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WA UTRA TDD Band d) or N .
E-UTRABand 38 2570-2620 +16 PRrersens + 6dB CW carrier
WA UTRA TDD Band f) or N ;
E-UTRA Band 39 1880-1920 +16 Prersens + 6dB CW carrier
WA UTRA TDD Band e) or } " ;
E-UTRA Band 40 2300-2400 +16 Prersens + 6dB CW carrier
WA E-UTRA Band 41 2496-2690 +16 Prersens + 6dB* CW carrier
WA E-UTRA Band 42 3400 - 3600 +16 Prersens + 6dB* CW carrier
WA E-UTRA Band 43 3600 - 3800 +16 Prersens + 6dB* CW carrier
WA E-UTRA Band 44 703-803 +16 Prersens + 6dB* CW carrier
Note*: Prersens is related to the channel bandwidth and specified in TS 36.104 [2] subclause
7.2.1.

NOTE 1: Exceptfor a BS operating in Band 13, these requirements do not apply when the
interfering signal falls within the uplink operating band or in the 10 MHz immediately
outside the uplink operating band.

For a BS operating in band 13 the requirements do not apply when the interfering signal
falls within the frequencyrange 768-797 MHz

For BS operating in Band 42 or 43, the requirements do not apply when the interfering
signal falls within the Band 42 or 43 uplink operating bands and the Base Stations are
synchronized.

NOTE 2: Some combinations of bands may not be possible to co-site based on the requirements
above. The current state-of-the-art technology does not allow a single generic solution for
co-location of UTRA TDD or E-UTRA TDD with E-UTRA FDD on adjacent frequencies
for 30d B BS-BS minimum coupling loss. However, there are certain site-engineering
solutions that can be used. These techniques are addressed in TR 25.942[11].
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Table 7.6-4: Blocking performance requirement for Local Area BS when co-located with BS in other

Co-located BS type Centre Interfering Wanted Signal Type of
Frequency of Signal mean | mean power (dBm) | Interfering
Interfering power Signal
Signal (MHz) (dBm)
Pico GSM850 869 — 894 -7 Prersens + 6dB* CW carrier
Pico GSM900 921 - 960 -7 Prersens + 6dB* CW carrier
Pico DCS1800 1805 - 1880 -4 Prersens + 6dB* CW carrier
Pico PCS1900 1930 - 1990 -4 Prersens + 6dB* CW carrier
LAUTRAFDD Band | or E- N .
UTRABand 1 2110-2170 -6 Prersens + 6dB CW carrier
LAUTRAFDD Band Il or . .
E-UTRABand 2 1930 - 1990 -6 Prersens + 6dB CW carrier
LAUTRAFDD Band Ill or .
E-UTRABand 3 1805 - 1880 -6 Prersens + 6dB* CW carrier
LAUTRAFDD Band IV or N .
E-UTRA Band 4 2110 —-2155 -6 Prersens + 6dB CW carrier
LAUTRAFDD Band V or ) * -
E-UTRABand 5 869 — 894 6 Prersens + 6dB CW carrier
LAUTRAFDD Band VI or N .
E-UTRABand 6 875 — 885 -6 Prersens + 6dB CW carrier
LAUTRAFDD Band VIl or . .
E-UTRABand 7 2620 - 2690 -6 Prersens + 6dB CW carrier
LAUTRAFDD Band VIl or N .
E-UTRABand 8 925 - 960 -6 Prersens + 6dB CW carrier
LAUTRAFDD Band IXor % -
E-UTRABand 9 1844.9 — 1879.9 -6 Prersens + 6dB CW carrier
LAUTRAFDD Band X or . .
E-UTRA Band 10 2110-2170 -6 Prersens + 6dB CW carrier
LAUTRAFDD Band Xl or N .
E-UTRABand 11 1475.9 - 1495.9 -6 Prersens + 6dB CW carrier
LAUTRAFDD Band Xll or N .
E-UTRA Band 12 729 -746 -6 Prersens + 6dB CW carrier
LAUTRAFDD Band XIill .
or E2UTRABand 13 746 - 756 -6 Prersens + 6dB* CW carrier
LAUTRAFDD Band XIV " .
or E-UTRABand 14 758 - 768 -6 Prersens + 6dB CW carrier
LAE-UTRABand 17 734 -746 -6 Prersens + 6dB* CW carrier
LAE-UTRABand 18 860 - 875 -6 Prersens + 6dB* CW carrier
LAUTRAFDD Band XIX . .
or E-UTRABand 19 875 -890 -6 Prersens + 6dB CW carrier
LAUTRAFDD Band XX or N .
E-UTRA Band 20 791 - 821 -6 Prersens + 6dB CW carrier
LAUTRAFDD Band XXI .
or E-UTRABand 21 1495.9 - 1510.9 -6 Prersens + 6dB* CW carrier
LAUTRAFDD Band XXII N .
or E-UTRABand 22 3510 —-3590 -6 Prersens + 6dB CW carrier
LAE-UTRABand 23 2180-2200 -6 Prersens + 6dB* CW carrier
LAE-UTRABand 24 1525 - 1559 -6 Prersens + 6dB* CW carrier
LAUTRAFDD Band XXV . .
or E-UTRABand 25 1930 - 1995 -6 Prersens + 6dB CW carrier
LAUTRAFDD Band XXVI . .
or E-UTRABand 26 859 — 894 -6 Prersens + 6dB CW carrier
LAE-UTRABand 27 852 - 869 -6 Prersens + 6dB* CW carrier
LAE-UTRABand 28 758 — 803 -6 Prersens + 6dB* CW carrier
LAE-UTRABand 29 717 - 728 -6 Prersens + 6dB* CW carrier
LAUTRATDD Band a) or N .
E-UTRABand 33 1900-1920 -6 Prersens + 6dB CW carrier
LAUTRATDD Band a) or N .
E-UTRA Band 34 2010-2025 -6 Prersens + 6dB CW carrier
LAUTRATDD Band b) or 1850-1910 ) * ]
E-UTRABand 35 6 Prersens + 6dB CW carrier
LAUTRATDD Band b) or N .
E-UTRA Band 36 1930-1990 -6 Prersens + 6dB CW carrier
LAUTRATDD Band c) or . .
E-UTRA Band 37 1910-1930 -6 Prersens + 6dB CW carrier
LAUTRATDD in Band d) 2570-2620 -6 Prersens + 6dB* CW carrier
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or E-UTRABand 38

LAUTRATDD in Band f) } } * ;
or E-UTRA Band 39 1880-1920 6 Prersens + 6dB CW carrier
LAUTRATDD in Band e) . .
or E-UTRA Band 40 2300-2400 -6 Prersens + 6dB CW carrier
LAE-UTRABand 41 2496-2690 -6 Prersens + 6dB* CW carrier
LAE-UTRABand 42 3400 - 3600 -6 Prersens + 6dB* CW carrier
LAE-UTRABand 43 3600 - 3800 -6 Prersens + 6dB* CW carrier
LAE-UTRABand 44 703-803 -6 Prersens + 6dB* CW carrier
Note*: Prersens is related to the channel bandwidth and specified in TS 36.104 [2] subclause

7.2.1.

NOTE 1: Exceptfor a BS operating in Band 13, these requirements do not apply when the
interfering signal falls within the uplink operating band or in the 10 MHz immediately
outside the uplink operating band.

For a BS operating in band 13 the requirements do not apply when the interfering signal
falls within the frequency range 768-797 MHz.

For BS operating in Band 42 or 43, the requirements do not apply when the interfering
signal falls within the Band 42 or 43 uplink operating bands and the Base Stations are
synchronized.

NOTE 2: Some combinations of bands may not be possible to co-site based on the requirements
above. The current state-of-the-art technology does not allow a single generic solution for
co-location of UTRATDD or E-UTRA TDD with E-UTRA FDD on adjacent frequencies for
30dB BS-BS minimum coupling loss. However, there are certain site-engineering solutions
that can be used. These techniques are addressed in TR 25.942 [11].
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Table 7.6-5: Blocking performance requirement for E-UTRA Medium Range BS when co-located with

BS in other frequency bands.

Co-located BS type Centre Interfering Wanted Signal Type of
Frequency of Signal mean | mean power (dBm) | Interfering
Interfering power Signal
Signal (MHz) (dBm)
Micro/MR GSMS850 869 — 894 +8 Prersens + 6dB* CW carrier
Micro/MR GSM900 921 - 960 +8 Prersens + 6dB* CW carrier
Micro/MR DCS1800 1805 - 1880 +8 Prersens + 6dB* CW carrier
Micro/MR PCS1900 1930 — 1990 +8 Prersens + 6dB* CW carrier
MR UTRAFDD Band I or N )
E-UTRABand 1 2110-2170 +8 Prersens + 6dB CW carrier
MR UTRAFDD Band Il or N .
E-UTRA Band 2 1930 - 1990 +8 Prersens + 6dB CW carrier
MR UTRAFDD Band Il or .
E-UTRA Band 3 1805 — 1880 +8 Prersens + 6dB* CW carrier
MR UTRAFDD Band IVor N )
E-UTRA Band 4 2110 -2155 +8 Prersens + 6dB CW carrier
MR UTRAFDD Band V or * .
E-UTRABand 5 869 — 894 +8 Prersens + 6dB CW carrier
MR UTRAFDD Band VI or N .
E-UTRABand 6 875 - 885 +8 Prersens + 6dB CW carrier
MR UTRAFDD Band VIl or N .
E-UTRABand 7 2620 — 2690 +8 Prersens + 6dB CW carrier
MR UTRAFDD Band VIl or N .
E-UTRABand 8 925 - 960 +8 Prersens + 6dB CW carrier
MR UTRAFDD Band IXor % -
E-UTRA Band 9 1844.9 - 1879.9 +8 Prersens + 6dB CW carrier
MR UTRAFDD Band X or N .
E-UTRA Band 10 2110-2170 +8 Prersens + 6dB CW carrier
MR UTRAFDD Band Xl or N .
E-UTRABand 11 1475.9 -1495.9 +8 Prersens + 6dB CW carrier
MR UTRAFDD Band Xll or N )
E-UTRA Band 12 729 - 746 +8 Prersens + 6dB CW carrier
MR UTRAFDD Band XIllI .
or E-UTRA Band 13 746 - 756 +8 Prersens + 6dB* CW carrier
MR UTRAFDD Band XIV " .
or E-UTRABand 14 758 - 768 +8 Prersens + 6dB CW carrier
MR E-UTRABand 17 734 -746 +8 Prersens + 6dB* CW carrier
MR E-UTRABand 18 860 - 875 +8 Prersens + 6dB* CW carrier
MR UTRAFDD Band XIX N .
or E-UTRABand 19 875 -890 +8 Prersens + 6dB CW carrier
MR UTRAFDD Band XX or N )
E-UTRA Band 20 791-821 +8 Prersens + 6dB CW carrier
MR UTRAFDD Band XXI .
or E-UTRABand 21 14959 — 1510.9 +8 Prersens + 6dB* CW carrier
MR UTRAFDD Band XXII N .
or E-UTRABand 22 3510 -3590 +8 Prersens + 6dB CW carrier
MR E-UTRABand 23 2180 - 2200 +8 Prersens + 6dB* CW carrier
MR E-UTRABand 24 1525 — 1559 +8 Prersens + 6dB* CW carrier
MR UTRAFDD Band XXV N .
or E-UTRA Band 25 1930 - 1995 +8 Prersens + 6dB CW carrier
MR UTRAFDD Band XXVI . .
or E-UTRABand 26 859 — 894 +8 Prersens + 6dB CW carrier
MR E-UTRABand 27 852 - 869 +8 Prersens + 6dB* CW carrier
MR E-UTRABand 28 758 — 803 +8 Prersens + 6dB* CW carrier
MR E-UTRABand 29 717 -728 +8 PREFSENS + 6dB* | CW carrier
MR E-UTRABand 33 1900-1920 +8 Prersens + 6dB* CW carrier
MR E-UTRABand 34 2010-2025 +8 Prersens + 6dB* CW carrier
MR E-UTRABand 35 1850-1910 +8 Prersens + 6dB* CW carrier
MR E-UTRABand 36 1930-1990 +8 Prersens + 6dB* CW carrier
MR E-UTRABand 37 1910-1930 +8 Prersens + 6dB* CW carrier
MR E-UTRABand 38 2570-2620 +8 Prersens + 6dB* CW carrier
MR E-UTRABand 39 1880-1920 +8 Prersens + 6dB* CW carrier
MR E-UTRABand 40 2300-2400 +8 Prersens + 6dB* CW carrier
MR E-UTRABand 41 2496 - 2690 +8 Prersens + 6dB* CW carrier
MR E-UTRABand 42 3400-3600 +8 Prersens + 6dB* CW carrier
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MR E-UTRABand 43 3600-3800 +8 Prersens + 6dB* CW carrier

MR E-UTRABand 44 703-803 +8 Prersens + 6dB* CW carrier

Note*: Prersens is related to the channel bandwidth and specified in TS 36.104 [2] subclause
7.2.1.

NOTE 1: Exceptfor a BS operating in Band 13, these requirements do not apply when the
interfering signal falls within the uplink operating band or in the 10 MHz immediately
outside the uplink operating band.

For a BS operating in band 13 the requirements do not apply when the interfering signal
falls within the frequency range 768-797 MHz.

For BS operating in Band 42 or 43, the requirements do not apply when the interfering
signal falls within the Band 42 or 43 uplink operating bands and the Base Stations are
synchronized.

NOTE 2: Some combinations of bands may not be possible to co-site based on the requirements
above. The current state-of-the-art technology does not allow a single generic solution for
co-location of UTRATDD or E-UTRA TDD with E-UTRA FDD on adjacent frequencies for
30dB BS-BS minimum coupling loss. However, there are certain site-engineering solutions
that can be used. These techniques are addressed in TR 25.942 [11].

7.7 Receiver spurious emissions

7.7.1  Definition and applicability

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS
receiver antenna connector. The requirements apply to all BS with separate RX and T X antenna ports. The test shall be
performed when both TX and RX are on, with the TX port terminated.

For TDD BS with common RX and T X antenna port the requirement applies during the Transmitter OFF period. For
FDD BS with common RX and TX antenna port the transmitter spurious emission as specified in clause 6.6.4 is valid.

7.7.2  Minimum Requirements

The minimum requirement is in TS 36.104 [2] subclause 7.7.1.

7.7.3 Test purpose

The test purpose is to verify the ability of the BS to limit the interference caused by receiver spurious emissions to other
systems.

7.7.4 Method of test

7741 Initial conditions

Test environment: normal; see subclause D.2.

RF channels to be tested: M, see subclause 4.7.

RF bandwidth position to be tested:  Mgrgw, See subclause 4.7.1.
1) Connect a measurement receiver to the BS antenna connector as shown in Annex1.2.6.
2) Enable the BS receiver.

3) Terminate the BS Tx antenna connector as shown in Annex 1.2.6.

7.74.2 Procedure

1) Start BS transmission according to E-TM 1.1 at Pmax, for multi-carrier operation start BS trans mission
according to applicable test configuration in 4.10 with the sumof the carrier powers equal to Pmax.

2) Set measurement equipment parameters as specified in table 7.7-1.
3) Measure the spurious emissions over each frequency range described in subclause 7.7.5.
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4) Repeat the test using diversity antenna connector if available.

7.7.5  Testrequirements
The power of any spurious emission shall not exceed the levels in Table 7.7-1.

In addition to the requirements in Table 7.7-1, the power of any spurious emission shall not exceed the levels specified
for Protection of the E-UTRA FDD BS receiver of own or different BS in Clause 6.6.4.5.3 and for Co-existence with
other systems in the same geographical area in Clause 6.6.4.5.4. In addition, the co-existence requirements for co-
located base stations specified in subclause 6.6.4.5.5 may also be applied.

Table 7.7-1: General spurious emission test requirement

Frequency range Maximum Measurement Note
level Bandwidth
30MHz- 1 GHz -57 dBm 100 kHz
1 GHz- 12.75 GHz -47 dBm 1MHz
12.75 GHz- 5" harmonic -47 dBm 1 MHz Applies only for Bands 22, 42 and 43.

of the upper frequency
edge of the UL operating
band in GHz
NOTE: The frequencyrange between 2.5 * BWcnhannel below the first carrier frequency and
2.5 * BWchamel above the last carrier frequency transmitted by the BS, where BWchamel is the
channel bandwidth according to Table 5.6-1, may be excluded from the requirement.
However, frequencies that are more than 10 MHz below the lowest frequency of the BS
downlink operating band or more than 10 MHz above the highest frequency of the BS
downlink operating band (see Table 5.5-1) shall not be excluded from the requirement.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is
defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the
Test Tolerance is given in Annex G.

7.8 Receiver intermodulation

7.8.1  Definition and applicability

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the
desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted
signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency

relationship to the wanted signal. Interfering signals shall be a CW signal and an E-UTRA signal as specified in
Annex C.

7.8.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 7.8.1.

7.8.3 Test purpose
The test purpose is to verify the ability of the BS receiver to inhibit the generation of intermodulation products in its

non-linear elements caused by the presence of two high-level interfering signals at frequencies with a specific
relationship to the frequency of the wanted signal.
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7.8.4 Method of test

78.4.1 Initial conditions

Test environment: normal; see subclause D.2.

RF channels to be tested: B, M and T; see subclause 4.7.

RF bandwidth position to be tested: Brrgw and Tresw, See subclause 4.7.1.

1) Set-up the measurement systemas shown in Annex1.2.7.

7.8.4.2 Procedures
1) Generate the wanted signal and adjust the signal level to the BS under test to the level specified in Table 7.8-1.

2) Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified in
Table 7.8-2 for intermodulation requirement and Table 7.8-3, Table 7.8-4, Table 7.8-5 and Table 7.8-6 for
narrowband intermodulation requirement.

3) Adjust the signal generators to obtain the specified level of interfering signal at the BS input.

4) Measure the throughput according to Annex E, for mu lti-carrier operation the throughputshall be measured for
relevant carriers specified by the test configuration in subclause 4.10.

5) Repeat the whole test for the port which was terminated.

7.8.5  Testrequirements

For eahc measured E-UTRA carrier, the throughputshall be > 95% of the maximum throughput of the reference
measurement channel, with a wanted signal at the assigned channel frequency and two interfering signals with the
conditions specified in Table 7.8-1and Table 7.8-2 for intermodulation performance and in Table 7.8-3, Table 7.8-4,
Table 7.8-5 and Table 7.8-6 for narrowband intermodulation performance. The reference measurement channel for the
wanted signal is identified in Table 7.2-1, Table7.2-2, Table 7.2-3 and Table 7.2-4 for each channel bandwidth and
further specified in Annex A.

The receiver intermodulation requirement is always applicable outside the Base Station RF bandwidth edges. The
interfering signal offset is defined relative to the lower (upper) edge.

For a BS operating in non-contiguous spectrum, the narrowband intermodulation requirement applies in addition inside
any sub-block gap in case the sub-block gap is at least as wide as the channel bandwidth of the E-UTRA interfering
signal in Table 7.8-3. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
The requirement applies separately for both sub-blocks.

Table 7.8-1: Intermodulation performance requirement

Wanted signal

ssupe | meanpower | Felernosgne | e ofmerering
[dBm] P 9
Wide Area BS Prersens + 6dB* -52
Medium Range BS Prersens + 6dB* -47
See Table 7.8-2
Local Area BS Prersens + 6dB* -44
Home BS Prersens + 14dB* -36
Note*: Prersens depends on the channel bandwidth as specified in TS 36.104 [2]
subclause 7.2.1. For E-UTRA channel bandwidths 10, 15 and 20 MHz this
requirementshall apply only for a FRC A1-3 mapped to the frequency range at the
channel edge adjacent to the interfering signals.
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Table 7.8-2: Interfering signal for Intermodulation performance requirement

E-UTRA
channel
bandwidth Interfering signal
of the centre frequency
lowest offset from the Type of interfering signal
(highest) lower (upper) edge
carrier [MHz]
received
[MHz]
2.1 cw
14
+4.9 1.4MHz E-UTRA signal
45 cw
3
+10.5 3MHz E-UTRA signal
7.5 cw
5
+17.5 5MHz E-UTRA signal
+7.375 cw
10
+17.5 5MHz E-UTRA signal
+7.25 cw
15
+17.5 5MHz E-UTRA signal
+7.125 cw
20
+17.5 5MHz E-UTRA signal
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Table 7.8-3: Narrowband intermodulation performance requirement for Wide Area BS

E-UTRA
channel Interfering RB
bandwidth centre frequency
|(C;I/Vt2:t Wanted signal mean Interfering signal IO\C/)vfgsre(L:)r:en:) Eehdege Type of interfering signal
(highest) power [dBm] mean power [dBm] or sub-block edge
carrier inside a sub-block
received gap [kHz]
[MHz]
-52 +270 CW
14 Prersens + 6dB* 1.4 MHZE-UTRAsignal, 1
52 +790 ANz e
-52 +270 Cw
3 Prersens + 6dB* 3.0 MHZE-UTRAsignal, 1
52 +780 L MAz RE signa,
-52 +360 CW
5 Prersens + 6dB* -
52 +1060 5MHz E-URT;f\ygnal, 1
-52 +325 Cw
Prersens + 6dB*
10 (***) 5MHzE-UTRAsignal, 1
-52 +1240 v gnal,
-52 +380 CW
Prersens + 6dB*
15 (***) 5MHz E-UTRA signal, 1
52 +1600 R p gnat,
-52 +345 CW
20 Prersens + 6dB*
*kk .
) 52 +1760 5MHz E-UR'I'g*é signal, 1

Note*: Prersens is related to the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.

Note**:  Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of
the interfering signal is located adjacently to the lower (upper) edge.

Note***: This requirementshall apply only fora FRC A1-3 mapped to the frequencyrange at the channel edge
adjacent to the interfering signals
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Table 7.8-4: Narrowband intermodulation performance requirement for Local Area BS

E-UTRA
channel Interfering RB
bandwidth centre frequency
|(C;I/Vt2:t Wanted signal mean Interfering signal Io?vféfifjgp?er?)tggge Type of interfering signal
(highest) power [dBm] mean power [dBm] or sub-block edge
carrier inside a sub-block
received [kHZ]
[MHz]
-44 +270 CW
14 Prersens + 648" 1.4 MHZE-UTRAsignal, 1
-44 +790 o MRz RE signal,
-44 +275 Cw
3 P + 6dB*
REFSENS 4 4790 3.0 MHZE-UTRAsignal, 1
- = RB**
-44 +360 CW
> Prersens + 648" 5 MHzE-UTRAsignal, 1
-44 +1060 ZE- e signal,
-44 +415 Cw
0 Prersens + 6dB*
! (***) 5 MHzE-UTRASsignal, 1
-44 +1420 e gna,
-44 +380 CW
Prersens + 6dB*
15 (***) 5MHz E-UTRA signal, 1
-44 +1600 e gnal,
-44 +345 Cw
Prersens + 6dB*
20 (***) 5MHz E-UTRA signal, 1
-44 +1780 v gnat,

Note*: Prersens is related to the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.

Note**:  Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of
the interfering signal is located adjacently to the lower (upper) edge.

Note***: This requirementshall apply only fora FRC A1-3 mapped to the frequencyrange at the channel edge
adjacentto the interfering signals
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Table 7.8-5: Narrowband intermodulation performance requirement for Home BS

Interfering RB

E-UTRA centre frequenc
channel Wanted signal mean Interfering signal 4 Y . . .
. offset from the Type of interfering signal
bandwidth power [dBm] mean power [dBm] h led fth
[MHz] channel edge of the
wanted signal [kHz]
-36 270 Cw
* n
1.4 Prersens + 14dB 36 790 1.4 MHz E-ggiAS|gnm, 1
-36 270 cw
. . -
3 Prersens + 14dB .36 780 3.0 MHZE-UTRASsignal, 1
RB**
-36 360 CW
. - -
5 Prersens + 14dB .36 1060 5MHZE URT;*ASIQnaI, 1
-36 325 Cw
Prersens + 14dB* :
10 (%) 36 1240 5MHz E-URT;*AanaI, 1
-36 380 Cw
Prersens + 14dB* .
15 (%) 36 1600 5MHz E-UF;I'BR*é signal, 1
-36 345 Ccw
Prersens + 14dB* .
20 (%) .36 1780 5MHz E-Ugg*é signal, 1
Note*: Prersens IS related to the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.

Note**:

Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of

the interfering signal is located adjacently to the channel bandwidth of the wanted signal .

Note***:

adjacent to the interfering signals

This requirementshall apply only for a FRC Al1-3 mapped to the frequencyrange at the channel edge

Table 7.8-6: Narrowband intermodulation performance requirement for Medimum Range BS

E-UTRA
channel Interfering RB
bandwidth centre frequency
of the Wanted signal mean Interfering signal offset to the lower
lowest ower%dBm] mean owger [gBm] (higher) edge or Type of interfering signal
(highest) P P sub-block edge
carrier inside a sub-block
received gap [kHz]
[MHz]
-47 +270 CW
* _ T
14 Prersens + 6dB _47 +790 1.4 MHzZE I;J;EA&gnal, 1
-47 1270 CwW
+ * B n
3 Prersens + 6dB 47 +780 3.0 MHzE-UTRASsignal, 1
RB**
-47 +360 Cw
* T
5 Prersens + 6dB —47 +1060 5MHz E-URT;*ASIQnaJ, 1
-47 +325 CwW
Prersens + 6dB* .
10 (%) —47 +1240 5 MHz E-URTEI;*AmgnaI, 1
-47 +380 CW
Prersens + 6dB* ,
15 (%) —47 +1600 5MHz E-UJBR*é signal, 1
=47 +345 CwW
Prersens + 6dB* s
20 (%) _47 11780 5MHZ E-uRTg*t\ signal, 1
Note*: Prersens is related to the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.

Note**:

Note***:

Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of
the interfering signal is located adjacently to the lower (higher) edge.

adjacentto the interfering signals

This requirementshall apply only for a FRC Al1-3 mapped to the frequency range at the channel edge
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NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is
defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the
Test Tolerance is given in Annex G.

8 Performance requirement

8.1 General

Performance requirements are specified for a number of test environments and multipath channel classes.

Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements fora BS
supporting carrier aggregation are defined in terms of single carrier requirements. The requirements only apply to those
measurement channels that are supported by the base station.

The performance requirements for High Speed Train conditions defined in Annex B.3 are optional.
The performance requirements for UL timing adjustment scenario 2 defined in Annex B.4 are optional.
For BS with receiver antenna diversity the required SNR shall be applied separately at each antenna port.

In tests performed with signal generators a synchronization signal may be provided, fro mthe base station to the signal
generator, to enable correct timing of the wanted signal.

For tests in clause 8 the transmitter may be off.

8.2 Performance requirements for PUSCH

8.2.1  Performance requirements of PUSCH in multipath fading
propagation conditions transmission on single antenna port

8.21.1 Definition and applicability

The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The
required throughput is expressed as a fraction of maximum throughput for the FRCs listed in AnnexA. The
performance requirements assume HARQ re-trans missions.

A test for a specific channel bandwidth is only applicable if the BS supports it.

Fora BS supporting multiple channel bandwidths and not supporting carrier aggregation only the tests for the lowest
and the highest channel bandwidths supported by the BS are applicable.

For a BS supporting carrier aggregation only the CC combination with largest aggregated bandwidth and the largest
number of component carriers is used for the test. For this CC combination the tests using full PRB allocation FRC are
conducted on per CC basis and measured by the required SNR levels corresponding to the bandwidths used on the
different CCs.

Fora BS supporting carrier aggregation the tests with single PRB FRC are conducted on any single component carrier
only.

8.2.1.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.2.1.1.

8.2.1.3 Test Purpose

The test shall verify the receiver’s ability to achieve throughput under multipath fading propagation conditions for a
given SNR.
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8214 Method of test

8.2.1.4.1 Initial Conditions
Test environment:  Normal, see subclause D.2.
RF channels to be tested:  M; see subclause 4.7.

1) Connect the BS tester generating the wanted signal, multipath fading simu lators and AWGN generators to all BS
antenna connectors for diversity reception via a combining network as shown in Annex1.3.2.

8.2.1.4.2 Procedure
1) Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.2.1.4.2-1.

Table 8.2.1.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz] | AWGN power level
1.4 -92.7dBm / 1.08MHz
3 -88.7dBm / 2.7MHz
5 -86.5dBm / 4.5MHz
10 -83.5dBm / 9MHz
15 -81.7dBm /13.5MHz
20 -80.4dBm / 18MHz

2)  The characteristics of the wanted signal shall be configured according to the corresponding UL reference
measurement channel defined in annex A and the test parameters in Table 8.2.1.4.2-2. For reference channels
using 1 resource block the resource block in the middle of the channel bandwidth shall be used. In case the
number of resource blocks in the channel bandwidth are even the one in the middle with lower number is to be
used for testing.

Table 8.2.1.4.2-2 Test parameters for testing PUSCH

Parameter Value
Maximum number of HARQ transmissions 4
RV sequence 0,2,3,1,0,2,3,1
Uplink-downlink allocation for TDD Configuration 1 (2:2)

3) The multipath fading emulators shall be configured according to the corresponding channel model defined in
annex B.

4) Adjust the equipment so that required SNR specified in Table 8.2.1.5-1t0 8.2.1.5-6 is achieved at the BS input.

5) For each of the reference channels in Table 8.2.1.5-1to 8.2.1.5-6 applicable for the base station, measure the
throughput, according to annex E.

8.2.15 Test Requirement

The throughput measured according to subclause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in
Table 8.2.1.5-1t0 8.2.1.5-6..
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Table 8.2.1.5-1 Test requirements for PUSCH, 1.4 MHz Channel Bandwidth

Number of TX Number of RX Cyclic prefix Propagation FRC Fraction of SNR
antennas antennas conditions (Annex A) maximum [dB]
and throughput
correlation
matrix (Annex
B)

1 2 Nomal EPA5HzLow A3-2 30% -35
70% 0.7
A4-3 70% 11.2
A5-2 70% 18.3
EVA5HzLow A3-1 30% 2.1
70% 24
Ad-1 30% 5.0
70% 11.9
A5-1 70% 19.2
EVA70Hz A3-2 30% -3.3
Low 70% 1.3
A4-3 30% 4.6
70% 125
ETU 70HZz* A3-1 30% -1.8
Low 70% 3.0
ETU 300HZ* A3-1 30% -1.6
Low 70% 35
Extended ETU 70HZz* Ad-2 30% 54
Low 70% 141
4 Nomal EPA5HzLow A3-2 30% -6.0
70% -2.5
A4-3 70% 7.7
A5-2 70% 15.0
EVA5HzLow A3-1 30% -4.4
70% -0.7
Ad-1 30% 1.9
70% 8.4
A5-1 70% 16.0
EVA70Hz A3-2 30% -5.7
Low 70% 2.1
A4-3 30% 14
70% 8.9
ETU 70HZz* A3-1 30% -4.2
Low 70% -0.4
ETU 300HZ* A3-1 30% -4.0
Low 70% 0.0
Extended ETU 70HZz* Ad-2 30% 2.2
Low 70% 105

Note*: Not applicable for Local Area BS and Home BS.
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Table 8.2.1.5-2 Test requirements for PUSCH, 3 MHz Channel Bandwidth

Number of TX | Number of RX | Cyclic prefix Propagation FRC Fraction of SNR
antennas antennas conditions (Annex A) maximum [dB]
and throughput
correlation
matrix
(Annex B)
1 2 Nomal EPA5HzLow A3-3 30% -35
70% 0.7
Ad-4 70% 115
A5-3 70% 18.7
EVA5Hz Low A3-1 30% 2.2
70% 2.4
Ad-1 30% 4.9
70% 121
A5-1 70% 194
EVA70Hz A3-3 30% -3.4
Low 70% 1.2
Ad-4 30% 5.3
70% 131
ETU 70HZz* A3-1 30% -1.9
Low 70% 3.0
ETU 300HZ* A3-1 30% -1.6
Low 70% 35
Extended ETU 70HZ* A4-2 30% 5.3
Low 70% 141
4 Nomal EPA5Hz Low A3-3 30% -6.2
70% -2.8
Ad-4 70% 8.3
A5-3 70% 15.0
EVA5Hz Low A3-1 30% -4.4
70% -0.7
Ad-1 30% 1.8
70% 8.4
A5-1 70% 16.0
EVA70Hz A3-3 30% -5.9
Low 70% 2.3
Ad-4 30% 2.2
70% 9.3
ETU 70HZz* A3-1 30% -4.2
Low 70% -0.3
ETU 300HZ* A3-1 30% -4.0
Low 70% 0.0
Extended ETU 70HZ* Ad-2 30% 2.1
Low 70% 10.5
Note*: Not applicable for Local Area BS and Home BS.
Table 8.2.1.5-3 Test requirements for PUSCH, 5 MHz Channel Bandwidth
Number of TX Number of RX Cyclic prefix Propagation FRC Fraction of SNR
antennas antennas conditions (Annex A) maximum [dB]
and throughput
correlation
matrix (Annex
B)
1 2 Nomal EPA5HzLow A3-4 30% 4.1
70% -0.1
Ad-5 70% 11.0
A5-4 70% 18.6
EVA5Hz Low A3-1 30% 2.1
70% 2.4
A-1 30% 4.9
70% 121
A5-1 70% 19.2
EVA70Hz A3-4 30% -3.9
Low 70% 0.5
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A4-5 30% 4.9

70% 12.9

ETU 70HZz* A3-1 30% -1.9

Low 70% 3.0

ETU 300HZ* A3-1 30% -1.6

Low 70% 35

Extended ETU 70HZ* A4-2 30% 54
Low 70% 14.1

4 Nomal EPA5Hz Low A3-4 30% -6.5
70% -3.2

A4-5 70% 8.2

A5-4 70% 15.0

EVA5Hz Low A3-1 30% -4.5

70% -0.8

Ad-1 30% 1.8

70% 8.5

A5-1 70% 16.1

EVA70Hz A3-4 30% -6.3

Low 70% 2.7

A4-5 30% 1.8

70% 8.9

ETU 70HZ* A3-1 30% -4.2

Low 70% -0.3

ETU 300HZ* A3-1 30% -4.0

Low 70% 0.0

Extended ETU 70HZ* A4-2 30% 2.2
Low 70% 10.5

Note*: Not applicable for Local Area BS and Home BS.
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Table 8.2.1.5-4 Test requirements for PUSCH, 10 MHz Channel Bandwidth

3GPP TS 36.141 V11.6.0 (2013-09)

Number of TX | Number of RX | Cyclic prefix Propagation FRC Fraction of SNR
antennas antennas conditions (Annex A) maximum [dB]
and throughput
correlation
matrix
(Annex B)
1 2 Nomal EPA5HzLow A3-5 30% -3.6
70% 0.2
A4-6 70% 11.4
A5-5 70% 18.9
EVA5HzLow A3-1 30% 2.1
70% 25
Ad-1 30% 4.9
70% 12.0
A5-1 70% 19.4
EVA70Hz A3-5 30% -3.5
Low 70% 0.7
A4-6 30% 51
70% 13.2
ETU 70Hz* A3-1 30% -1.9
Low 70% 3.0
ETU 300HZ* A3-1 30% -1.6
Low 70% 3.5
Extended ETU 70HZz* Ad-2 30% 54
Low 70% 14.2
4 Nomal EPA5Hz Low A3-5 30% -6.2
70% -2.9
A4-6 70% 8.1
A5-5 70% 15.3
EVA5HzLow A3-1 30% -4.4
70% -0.6
Ad-1 30% 1.8
70% 8.5
A5-1 70% 16.1
EVA70Hz A3-5 30% -6.1
Low 70% -2.3
A4-6 30% 13
70% 8.6
ETU 70HZz* A3-1 30% 4.2
Low 70% -0.3
ETU 300HZ* A3-1 30% -4.0
Low 70% 0.0
Extended ETU 70HZ* Ad-2 30% 2.3
Low 70% 10.9

Note*: Not applicable for Local Area BS and Home BS.
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Table 8.2.1.5-5 Test requirements for PUSCH, 15 MHz Channel Bandwidth

3GPP TS 36.141 V11.6.0 (2013-09)

Number of TX | Number of RX | Cyclic prefix Propagation FRC Fraction of SNR
antennas antennas conditions (Annex A) maximum [dB]
and throughput
correlation
matrix
(Annex B)
1 2 Nomal EPA5HzLow A3-6 30% -3.9
70% -0.2
A4-7 70% 11.9
A5-6 70% 19.4
EVA5HzLow A3-1 30% 2.2
70% 24
Ad-1 30% 4.8
70% 12.0
A5-1 70% 19.3
EVA70Hz A3-6 30% -3.9
Low 70% 0.3
A-7 30% 438
70% 135
ETU 70Hz* A3-1 30% -1.9
Low 70% 3.0
ETU 300HZ* A3-1 30% -1.6
Low 70% 3.5
Extended ETU 70HZz* Ad-2 30% 55
Low 70% 14.2
4 Nomal EPA5Hz Low A3-6 30% -6.6
70% -3.2
A-7 70% 8.2
A5-6 70% 15.6
EVA5HzLow A3-1 30% -4.4
70% -0.6
Ad-1 30% 1.8
70% 8.5
A5-1 70% 16.3
EVA70Hz A3-6 30% -6.4
Low 70% 2.7
A4-7 30% 1.3
70% 9.1
ETU 70HZz* A3-1 30% 4.2
Low 70% -0.4
ETU 300HZ* A3-1 30% -4.0
Low 70% 0.0
Extended ETU 70HZ* Ad-2 30% 2.2
70% 10.7

Note*: Not applicable for Local Area BS and Home BS.
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Table 8.2.1.5-6 Test requirements for PUSCH, 20 MHz Channel Bandwidth

3GPP TS 36.141 V11.6.0 (2013-09)

Number of TX | Number of RX | Cyclic prefix Propagation FRC Fraction of SNR
antennas antennas conditions (Annex A) maximum [dB]
and throughput
correlation
matrix
(Annex B)
1 2 Nomal EPA5HzLow A3-7 30% -3.6
70% 0.2
A4-8 70% 12.1
A5-7 70% 20.
EVA5HzLow A3-1 30% 2.1
70% 24
Ad-1 30% 4.9
70% 12.1
A5-1 70% 19.3
EVA70Hz A3-7 30% -3.5
Low 70% 0.8
A4-8 30% 438
70% 13.6
ETU 70Hz* A3-1 30% -1.8
Low 70% 3.0
ETU 300HZ* A3-1 30% -1.5
Low 70% 3.5
Extended ETU 70HZz* Ad-2 30% 53
Low 70% 14.2
4 Nomal EPA5Hz Low A3-7 30% -6.2
70% -2.9
A4-8 70% 8.1
A5-7 70% 16.5
EVA5HzLow A3-1 30% -4.5
70% -0.7
Ad-1 30% 1.8
70% 8.5
A5-1 70% 16.2
EVA70Hz A3-7 30% -6.1
Low 70% -2.3
A4-8 30% 13
70% 9.2
ETU 70HZz* A3-1 30% -3.8
Low 70% -0.3
ETU 300HZ* A3-1 30% -4.0
Low 70% -0.1
Extended ETU 70HZ* Ad-2 30% 2.2
Low 70% 10.6

Note*: Not applicable for Local Area BS and Home BS.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in Annex G.
8.2.1A Performance requirements of PUSCH in multipath fading
propagation conditions transmission on two antenna ports
8.2.1A.1 Definition and applicability

The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The
required throughput is expressed as a fraction of maximumthroughput for the FRCs listed in AnnexA. The
performance requirements assume HARQ re-trans missions.

A test for a specific channel bandwidth is only applicable if the BS supports it.

Fora BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidths
supported by the BS are applicable.
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For the tests on two antenna ports the HARQ retransmissions for multiple codewords are independent.

8.2.1A.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.2.1.1.

8.2.1A.3 Test Purpose

The testshall verify the receiver’s ability to achieve throughput of two layer spatial multiplexing transmission under
mu ltipath fading propagation conditions for a given SNR.

8.2.1A4 Method of test

8.2.1A4.1 Initial Conditions
Test environment:  Normal, see subclause D.2.
RF channels to be tested:  M; see subclause 4.7.

1) Connect the BS tester generating the wanted signal, mu ltipath fading simulators and AWGN generators to all BS
antenna connectors for diversity reception via a combining network as shown in Annex 1.3.6.

8.2.1A4.2 Procedure
1) Adjust the AWGN generator, accord ing to the channel bandwidth, defined in Table 8.2.1A.4.2-1.

Table 8.2.1A.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz] | AWGN power level
14 -92.7dBm / 1.08MHz
3 -88.7dBm / 2.7MHz
5 -86.5dBm / 4.5MHz
10 -83.5dBm / 9MHz
15 -81.7dBm / 13.5MHz
20 -80.4dBm / 18MHz

2) The characteristics of the wanted signal shall be configured according to the corresponding UL reference
measurement channel defined in annex A and the test parameters in Table 8.2.1A.4.2-2. For reference channels
using 1 resource block the resource block in the middle of the channel bandwidth shall be used. In case the
number of resource blocks in the channel bandwidth are even the one in the middle with lower number is to be
used for testing.

Table 8.2.1A.4.2-2 Te st parameters for testing PUSCH

Parameter Value
Maximum number of HARQ transmissions 4
RV sequence 0,2,3,1,0,2,3,1
Uplink-downlink allocation for TDD Configuration 1 (2:2)

3) The multipath fading emulators shall be configured according to the corresponding channel model defined in
annex B.

4) Adjust the equipment so that required SNR specified in Table 8.2.1A.5-1to 8.2.1A.5-6 is achieved at the BS
input.

5) Foreach of the reference channels in Table 8.2.1A.5-1to 8.2.1A.5-6 applicable for the base station, measure the
throughput, according to annex E.
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8.2.1A5

The throughput measured according to subclause 8.2.1A.4.2 shall not be below the limits for the SNR levels specified

in Table 8.2.1A.5-1t0 8.2.1A.5-6.
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Table 8.2.1A.5-1 Test requirements for PUSCH, 1.4 MHz Channel Bandwidth

Number Number Cyclic Propagation FRC Fraction of SNR
of TX of RX prefix conditions and (Annex maximum [dB]

antennas | antennas correlation A) throughput

matrix
(Annex B)

2 2 Nomal EPA5Hz Low A3-2 70% [5.4]
A4-3 70% 18.5
4 Nomal EPAS5Hz Low A3-2 70% 0.7
A4-3 70% 12.7

Table 8.2.1A.5-2 Test requirements for PUSCH, 3 MHz Channel Bandwidth

Number Number Cyclic Propagation FRC Fraction of SNR
of TX of RX prefix conditions and (Annex maximum [dB]

antennas | antennas correlation A) throughput

matrix
(Annex B)

2 2 Nomal EPA5Hz Low A3-3 70% 5.2
Ad-4 70% 184
4 Nomal EPA5HzLow A3-3 70% 1.1
Ad-4 70% 12.6

Table 8.2.1A.5-3 Test requirements for PUSCH, 5 MHz Channel Bandwidth

Number Number Cyclic Propagation FRC Fraction of SNR
of TX of RX prefix conditions and (Annex maximum [dB]

antennas | antennas correlation A) throughput

matrix
(Annex B)

2 2 Nomal EPA5HzLow A3-4 70% 45
A4-5 70% 19.0
4 Nomal EPAS5HzLow A3-4 70% 0.3
A4-5 70% 12.7

Table 8.2.1A.5-4 Test requirements for PUSCH, 10 MHz Channel Bandwidth

Number Number Cyclic Propagation FRC Fraction of SNR
of TX of RX prefix conditions and (Annex maximum [dB]

antennas | antennas correlation A) throughput

matrix
(Annex B)

2 2 Nomal EPAS5HzLow A3-5 70% 5.0
A4-6 70% 194
4 Nomal EPASHzLow A3-5 70% 1.0
A4-6 70% 12.8
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Table 8.2.1A.5-5 Test requirements for PUSCH, 15 MHz Channel Bandwidth

Number Number Cyclic Propagation FRC Fraction of SNR
of TX of RX prefix conditions and | (Annex A) | maximum [dB]

antennas | antennas correlation throughput

matrix
(Annex B)

2 2 Nomal EPA5HzLow A3-6 70% 45
A4-7 70% 20.2
4 Nomal EPA5HzLow A3-6 70% 0.6
Ad-7 70% 135

Table 8.2.1A.5-6 Test requirements for PUSCH, 20 MHz Channel Bandwidth

Number Number Cyclic Propagation FRC Fraction of SNR
of TX of RX prefix conditions and (Annex maximum [dB]

antennas | antennas correlation A) throughput

matrix
(Annex B)

2 2 Nomal EPA5SHz Low A3-7 70% 52
A4-8 70% 20.5
4 Nomal EPAS5HzLow A3-7 70% 1.3
A4-8 70% 135

8.2.2 Performance requirements for UL timing adjustment

8.221 Definition and applicability

The performance requirement of PUSCH is determined by a minimum required throughput measured for the moving
UE at given SNR. The required throughput is expressed as 70% of maximum throughput for the FRCs listed in Annex
A. The performance requirements assume HARQ re -transmissions.

In the tests for UL timing adjustment, two signals are configured, one being transmitted by moving UE and the other
being transmitted by stationary UE. The transmission of SRS from UE is optional. FRC parameters in Table A.7-1 and
Table A.8-1 are applied for both UEs. The received power for both UEs is the same. The resource blocks allocated for
both UEs are consecutive. In Scenario 2, Doppler shift is not taken into account.

A test for a specific channel bandwidth is only applicable if the BS supports it.

For a BS supporting multip le channel bandwidths only the tests for the lowest and the highest channel bandwidths
supported by the BS are applicable.

This requirement shall not be applied to Local Area BS and Home BS.

8.2.2.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.2.2.1.

8.2.2.3 Test Purpose

The testshall verify the receiver’s ability to achieve throughput measured for the moving UE at given SNR under
moving propagation conditions.

8224 Method of test

8.2.24.1 Initial Conditions
Test environment:  Normal, see subclause D.2.
RF channels to be tested:  M; see subclause 4.7.

1) Connect the BS tester generating the wanted signal, mu ltipath fading simulators and AWGN generators to all BS
antenna connectors for diversity reception via a combining network as shown in Annex 1.3.4.
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8.2.2.4.2 Procedure

1) Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.2.2.4.2-1.

Table 8.2.2.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz] | AWGN power level
14 -92.7 dBm / 1.08 MHz
3 -88.7 dBm /2.7MH z
5 -86.5 dBm /4.5MHz
10 -83.5dBm /9MH z
15 -81.7 dBm / 13.5MHz
20 -80.4 dBm /18MHz

2)  The characteristics of the wanted signals (transmitted by moving UE) shall be configured according to the
corresponding UL reference measurement channel defined in Annex A and the test parameters in Table
8.2.2.4.2-2.

Table 8.2.2.4.2-2 Test parameters for testing UL timing adjustment

Parameter Value
Maximum number of HARQ transmissions 4
RV sequence 0,2,3,1,0,2,3,1
Uplink-downlink allocation for TDD Configuration 1 (2:2)

Subframes in which PUSCH is transmitted For FDD:
subframe #0, #2, #4, #6, and #8 in
radio frames
For TDD:
Subframe #2, #3, #7, #8 in each
radio frame

Subframes in which sounding RS is transmitted (Note | For FDD:
1) subframe #1 in radio frames

For TDD:
UpPTS in each radio frame

Note 1. The transmission of SRS is optional.

3) The multipath fading emulators shall be configured according to the corresponding channel model defined in
Annex B.

4) Adjust the equipment so that required SNR specified in Table 8.2.2.5-1 is achieved at the BS input.
5) Foreach of the reference channels in Table 8.2.2.5-1 applicable for the base station, measure the throughput,
according to Annex E.
8.2.25 Test Requirement

The throughput measured for the moving UE according to subclause 8.2.2.4.2 shall not be below the limits for the SNR
levels specified in Table 8.2.2.5-1.
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Table 8.2.2.5-1 Test requirements for UL timing adjustment

Number of TX Moving

antennas Channel propagation
Number of RX Cyclic prefix Bandwidth conditions and FRC SNR
antennas . (Annex A) [dB]

[MHz] correlation

matrix (Annex B)

14 Scenario 1 Low A7-1 13.7
Scenario 2 Low A8-1 -1.6
3 Scenario 1 Low A7-2 14.0
Scenario 2 Low A8-2 -1.2
5 Scenario 1 Low A7-3 13.8
1 5 Nomal Scenario 2 Low A8-3 -1.3
10 Scenario 1 Low A7-4 14.4
Scenario 2 Low A8-4 -1.5
15 Scenario 1 Low A7-5 14.6
Scenario 2 Low A8-5 -1.5
20 Scenario 1 Low A7-6 145
Scenario 2 Low AB-6 -1.5

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1 and the exp lanation of
how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

8.2.3  Performance requirements for HARQ-ACK multiplexed on PUSCH

8.23.1 Definition and applicability

The performance requirement of HARQ-A CK multiplexed on PUSCH is determined by the two parameters: probability
of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required
SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less at
PUSCH power settings presented in table 8.2.3.5-1.

The probability of detection of ACK on PUSCH is defined as conditional probability of detection of the ACK when the
ACK is transmitted on PUSCH allocated RE.

The probability of false detection of the ACK on PUSCH is defined as a conditional probability of erroneous detection
of the ACK when data only is sent on PUSCH allocated RE, where HARQ-ACK can be allocated (i.e. by puncturing
data). Pseudo-randomdata shall be used as an input for PUSCH coding and modulation purposes.

These tests shall be performed on one of RE’s, where HARQ-ACK information was multiplexed on PUSCH.

In the test for HARQ-A CK multiplexed on PUSCH data is punctured by HARQ-A CK information in both slots within a
subframe on symbols as specified in 36.212 [13] subclause 5.2.2.8. Amount of resources for HARQ -ACK information
is calculated according to 36.212 [13] subclause 5.2.2.6. None of CQI, RI nor SRS is to be transmitted in these tests.
Tests are performed for one bit HARQ-ACK information (O = 1).

This test is applied for QPSK 1/3and 16QAM 3/4 modulation and coding schemes, with appropriate fixed reference
channels for performance requirement applied as presented in table 8.2.3.5-1. Normal CP, 2 Rx antennas and ETU70
propagation conditions shall be used for this test.

A test for a specific channel bandwidth is only applicable if the BS supports it.

Fora BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidths
supported by the BS are applicable.

8.2.3.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.2.4.1.
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The test shall verify the receiver’s ability to detect HARQ-ACK information multiplexed on PUSCH under multipath
fading propagation conditions for a given SNR.

8.234 Method of test

8.2.34.1 Initial Conditions

Test environment:  Normal, see subclause D.2.

RF channels to be tested:  M; see subclause 4.7.

1) Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS
antenna connectors for diversity reception via a combining network as shown in Annex 1.3.2.

8.234.2 Procedure

1) Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.2.3.4.2-1.

Table 8.2.3.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz]

AWGN power level

14 -92.7 dBm /1.08MHz
3 -88.7dBm /2.7MHz
5 -86.5dBm /4.5MHz
10 -83.5dBm /9MHz
15 -81.7 dBm /13.5MHz
20 -80.4 dBm / 18MHz

2) The characteristics of the wanted signal shall be configured according to the corresponding UL reference
measurement channel defined in Annex A and details presented in chapter 8.2.3.1. For reference channels using
1 resource block the RB in the middle of the channel bandwidth should be used. In case the number of resource
blocks in the channel bandwidth are even the one in the middle with lower number is to be used for testing.

3) The multipath fading emulators shall be configured according to ETU70 channel model defined in Annex B.2.

4) Adjust the equipment so that required SNR specified in Table 8.2.3.5-1 is achieved at the BS input during the

ACK transmissions.

5) The signal generator sends a test pattern on one of RE’s where HARQ-ACK information can be multiplexed on
PUSCH with the pattern outlined in figure 8.2.3.4.2-1. The following statistics are kept: the number of ACKs
detected during data only transmissions and the number of missed ACKs during PUSCH with ACK

transmission.

PUSCH
(data only)

PUSCH
with ACK

PUSCH
(data only)

PUSCH
with ACK

PUSCH
(data only)

e

Figure 8.2.3.4.2-1 Test signal pattern for HARQ-ACK multiplexed on PUSCH demodulation tests

8.2.35 Test Requirement

The fraction of falsely detected ACKs measured according to subclause 8.2.3.4.2 shall be less than 1% and the fraction

of correctly detected ACKs shall be larger than 99% for the SNR listed in table 8.2.3.5-1.
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Table 8.2.3.5-1 Test requirements for HARQ-ACK multiplexed on PUSCH

Number Number of Cyclic Propagation Channel FRC I HARQ-ACK SNR
of RX Prefix conditions Bandwidth (Annex A) offset [dB]
X antennas and correlation [MHz]

antennas matrix (Annex B)
1 2 Nomal EVAS5* Low 14 A3-1 8 74
A4-3 5 14.2
3 A3-1 8 7.4
A4-4 5 13.7
5 A3-1 8 75
A4-5 5 13
10 A3-1 8 7.4
A4-6 5 13
15 A3-1 8 74
A4-7 5 12.6
20 A3-1 8 7.4
A4-8 5 125
ETU70** Low 14 A3-1 8 7.2
A4-3 5 14.4
3 A3-1 8 7.2
Ad-4 5 135
5 A3-1 8 7.1
A4-5 5 131
10 A3-1 8 7.2
A4-6 5 12.9
15 A3-1 8 7.3
A4-7 5 12.7
20 A3-1 8 7.1
A4-8 5 12.6
Note*: Not applicable for Wide Area BS and Medium Range BS.

Note**: Not applicable for Local Area BS and Home BS.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in Annex G.

8.2.4 Performance requirements for High Speed Train conditions

8.24.1 Definition and applicability

The performance requirement of PUSCH for High Speed Train conditions is determined by a minimum throughput for a
given SNR. The required throughput is expressed as 30% and 70% of maximum throughput for the FRCs listed in
AnnexA. The performance requirements assume HARQ retransmissions and are applied for normal CP.

A test for a specific channel bandwidth is only applicable if the BS supports it.

Fora BS supporting multip le channel bandwidths only the tests for the lowest and the highest channel bandwidths
supported by the BS are applicable.

The performance requirements for High Speed Train conditions are optional.

This requirement shall not be applied to Local Area BS and Home BS.

8.24.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.2.3.1

8.2.4.3 Test Purpose

The test shall verify the receiver’s ability to achieve throughput under High Speed Train conditions for a given SNR.
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8.24.4 Method of test

8.2.4.4.1 Initial Conditions
Test environment:  Normal, see subclause D.2.
RF channels to be tested:  M; see subclause 4.7.

1) Connect the BS tester generating the wanted signal, channel simulators and AWGN generators to all BS antenna
connectors (depending on HST scenario) via a combining network as shown in Annex1.3.2.

8.2.4.4.2 Procedure
1) Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.2.4.4.2-1.

Table 8.2.4.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz] | AWGN power level
1.4 -92.7 dBm / 1.08MHz
3 -88.7 dBm /2.7MHz
5 -86.5 dBm /4.5MHz
10 -83.5dBm /9MHz
15 -81.7 dBm / 13.5MHz
20 -80.4 dBm / 18MHz

2)  The characteristics of the wanted signal shall be configured according to the corresponding UL reference
measurement channel defined in AnnexA and the test parameters in Table 8.2.4.4.2-2.

Table 8.2.4.4.2-2: Test parameters for High Speed Train conditions

Parameter Value
Maximum number of HARQ transmissions 4
RV sequence 0,2,3,1,0,2,3,1
Uplink-downlink allocation for TDD Configuration 1 (2:2)
For FDD:

subframe #0 and #8 in radio frames for which SFN mod 4 =0
subframe #6 in radio frames for which SFN mod 4 =1
subframe #4 in radio frames for which SFN mod 4 = 2
Subframes in which PUSCH is transmitted subframe #2 in radio frames for which SFN mod 4 =3

For TDD:
Subframe #2 in each radio frames

For FDD:

subframe #5 in radio frames

Subframes in which PUCCH is transmitted
(Notel, Note 2) For TDD:

Subframe #3 in each radio frame

NOTE 1: The configuration of PUCCH (format 2) is optional.
NOTE 2: The SNR values per antennashall be setto -4.5 dB and -1.5 dB for Scenario 1 and 3, respectively.

3) The channel simulators shall be configured according to the corresponding channel model defined in Annex B.3.
4) Adjust the equipment so that required SNR specified in Table 8.2.4.5-1 is achieved at the BS input.

5) Foreach of the reference channels in Table 8.2.4.5-1 applicable for the base station, measure the throughput,
according to Annex E.

8.245 Test Requirement

The throughput measured according to subclause 8.2.4.4.2 shall not be below the limits for the SNR levels specified in
Table 8.2.4.5-1.
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Table 8.2.4.5-1: Test requirements for High Speed Train conditions

Channel FRC Number Number Propagation Fraction of SNR
Bandwidth | (Annex A) of TX of RX conditions and maximum [dB]
Z antennas | antennas correlation throu ut
[MHz] lati hroughp
matrix (Annex
B)

0, -
1 HST Scenario 3 30% 1.2
14 A3-2 70% 2.2
' 2 HST Scenario 1 30% -3.6
Low 70% -0.3

0, -
1 HST Scenario 3 30% 18
3 A3-3 70% 1.9
2 HST Scenario 1 30% -4.2
Low 70% -0.7

0, -
1 HST Scenario 3 30% 23
5 A3-4 70% 1.6
5 HST Scenario 1 30% -4.8
1 Low 70% -1.1

0, -
1 HST Scenario 3 30% 24
10 A3-5 70% 15
> HST Scenario 1 30% 5.1
Low 70% -1.2

0, -
1 HST Scenario 3 30% 24
15 A3-6 70% 15
) 5 HST Scenario 1 30% 49
Low 70% -1.1

0, -
1 HST Scenario 3 380//2 12;
20 aa ) HST Scenario 1 30% 5.0
Low 70% -1.1

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in Annex G.

8.3 Performance requirements for PUCCH

8.3.1  ACK missed detection for single user PUCCH format 1a
transmission on single antenna port

8.3.1.1 Definition and applicability

The performance requirement of single user PUCCH for ACK missed detection is determined by the two parameters:
probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the

required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or
less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK
when input is only noise.

The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is
present.

The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it.

Fora BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidth
supported by the BS are applicable.

ACK/NAK repetitions are disabled for PUCCH transmission.
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8.3.1.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.3.1.1and 8.3.2.1.

8.3.1.3 Test purpose

The testshall verify the receiver’s ability to detect ACK under multipath fading propagation conditions for a given
SNR.

83.14 Method of test

8.3.14.1 Initial Conditions
Test environment:  Normal, see subclause D.2.
RF channels to be tested:  M; see subclause 4.7

1) Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS
antenna connectors for diversity reception via a combining network as shown in Annex 1.3.2.

8.3.14.2 Procedure
1) Adjust the AWGN generator, accord ing to the channel bandwidth defined in Table 8.3.1.4.2-1.

Table 8.3.1.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz] | AWGN power level
14 -89.7 dBm /1.08MHz
3 -85.7dBm /2.7MHz
5 -83.5dBm /4.5MHz
10 -80.5 dBm /9MHz
15 -78.7.dBm / 13.5MHz
20 -77.4 dBm / 18MHz

2) The characteristics of the wanted signal shall be configured according to TS 36.211[12].

3) The multipath fading emulators shall be configured according to the corresponding channel model defined in
Annex B.

4) Adjust the equipment so that the SNR specified in Table 8.3.1.5-1 is achieved at the BS input during the ACK
transmissions.

5) The signal generator sends a test pattern with the pattern outlined in figure 8.3.1.4.2-1. The following statistics
are kept: the number of ACKs detected in the idle periods and the number of missed ACKs.

ACK ACK ACK LA A 4

Figure 8.3.1.4.2-1 Test signal pattern for single user PUCCH format 1a demodulation tests
8.3.1.5 Test Requirement

The fraction of falsely detected ACKs shall be less than 1% and the fraction of correctly detected ACKs shall be larger
than 99% for the SNR listed in Table 8.3.1.5-1.
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Table 8.3.1.5-1 Required SNR for single user PUCCH format 1la demodulation tests

Number Number Cyclic Propagation Channel Bandwidth /SNR [dB]
of TX of RX Prefix conditions 1.4 3 5 10 15 20
antennas | antennas and MHz MHz MHz MHz MHz MHz

correlation matrix
(Annex B)

1 2 Nomal EPAS5 Low -1.9 -3.3 -4.2 -4.8 -4.7 -4.5
EVAS5 Low -3.9 -4.5 -4.5 -4.4 -4.5 -4.5
EVA70 Low -4.3 -4.6 -4.6 -4.5 -4.6 -4.5
ETU 300* Low -4.4 -4.5 -4.3 -4.4 -4.6 -4.6
Extended ETU 70* Low -3.6 -3.7 -35 -3.7 -3.6 -3.7
4 Nomal EPAS5 Low -7.3 -7.8 -8.1 -8.3 -8.3 -8.4
EVAS5 Low -8.2 -85 -8.5 -8.2 -8.3 -8.3
EVA70 Low -8.3 -8.4 -8.4 -8.2 -8.4 -8.2
ETU 300* Low -8.1 -8.3 -8.1 -8.1 -8.3 -8.2
Extended ETU 70* Low -7.3 -7.5 -7.3 -71.5 -1.4 -7.4

Note*: Not applicable for Local Area BS and Home BS.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in Annex G.

8.3.2 CQI performance requirements for PUCCH format 2 transmission on
single antenna port

8.3.2.1 Definition and applicability

The performance requirement of PUCCH format 2 for CQI is determined by the block error probability (BLER) of CQI.
The performance is measured by the required SNR at BLER of 1%.

The CQI block error probability is defined as the conditional probability of incorrectly decoding the CQI information
when the CQI information is sent. All CQI information shall be decoded (no exclusion due to DTX).

The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it.

Fora BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidths
supported by the BS are applicable.

8.3.2.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.3.3.1.

8.3.2.3 Test purpose

The test shall verify the receiver’s ability to detect CQI under multipath fading propagation conditions for a given SNR.
8.3.24 Method of test

8.3.24.1 Initial Conditions
Test environment:  Normal, see subclause D.2.
RF channels to be tested:  M; see subclause 4.7

1) Connect the BS tester generating the wanted signal, mu ltipath fading simulators and AWGN generators to all BS
antenna connectors for diversity reception via a combining network as shown in Annex 1.3.2.

8.3.24.2 Procedure

1) Adjust the AWGN generator, accord ing to the channel bandwidth defined in Table 8.3.2.4.2-1.
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Table 8.3.2.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz]

AWGN power level

14 -89.7 dBm / 1.08MHz
3 -85.7dBm /2.7MHz
5 -83.5dBm /4.5MHz
10 -80.5 dBm /9MHz
15 -78.7 dBm /13.5MHz
20 -77.4dBm /18MHz

2) The characteristics of the wanted signal shall be configured according to TS 36.211. The CQI information bit
payload per sub-frame is equal to 4 bits.

3) The multipath fading emu lators shall be configured according to the corresponding channel model defined in
Annex B.

4) Adjust the equipment so that the SNR specified in Table 8.3.2.5-1 is achieved at the BS input during the CQI
transmissions.

5) The signal generator sends a test pattern with the pattern outlined in figure 8.3.2.4.2-1. The following statistics
are kept: the number of incorrectly decoded CQI.

cql

8.3.25

The fraction of incorrectly decoded CQIs shall be less than 1% for the SNR listed in Table 8.3.2.5-1.

cal

cal

Figure 8.3.2.4.2-1 Test signal pattern for PUCCH format 2 demodulation tests

Test Requirement

Table 8.3.2.5-1 Required SNR for PUCCH format 2 demodulation tests

Number Number Cyclic Propagation Channel Bandwidth / SNR [dB]
of TX of RX Prefix conditions 14MHz | 3 MHz 5 MHz 10MHz | 15MHz | 20 MHz
antennas | antennas and
correlation
matrix
(Annex B)
1 2 Nomal EVA5* Low -3.1 -35 -3.8 -3.4 -3.6 -3.6
ETU 70** Low -3.3 -3.8 -3.6 -3.8 -3.8 -3.8
Note*: Not applicable for Wide Area BS and Medium Range BS.
Note**:  Not applicable for Local Area BS and Home BS.
NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in Annex G.
8.3.3  ACK missed detection for multi user PUCCH format 1a
8.33.1 Definition and applicability

The performance requirement of multi user PUCCH for ACK missed detection is determined by the two parameters:
probability of false detection of the ACK and the probability of detection of ACK on the wanted signal. The

performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false

detection of the ACK shall be 0.01 or less. These probabilities are measured on the wanted signal at presence of three
interfering signals as specified in section 8.3.3.4.2.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK
when input is only noise and the interfering signals are present.
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The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is
present.

The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it.

Fora BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidth s
supported by the BS are applicable.

Multi user PUCCH test is performed only for 2 Rx antennas, Normal CP and for ET U70 propagation conditions.

ACK/NAK repetitions are disabled for PUCCH transmission.

8.3.3.2 Minimum Requirement

The minimum requirements are in TS 36.104 [2] subclause 8.3.1.1 and 8.3.4.1.

8.3.3.3 Test purpose

The test shall verify the receiver’s ability to detect ACK on the wanted signal at presence of three interfering signals as
specified in section 8.3.3.4.2, under multipath fading propagation conditions for a given SNR.

8334 Method of test

8.3.34.1 Initial Conditions
Test environment:  Normal, see subclause D.2.
RF channels to be tested:  M; see subclause 4.7.

1) Connect the BS tester generating the wanted and all interfering signals, mu ltipath fading simulators and AWGN
generators to both BS antenna connectors for 2Rx diversity reception via a combining network as shown in
Annex1.3.3.

2) Interconnect attenuators for relative power setting purposes for all transmitting branches (wanted signal and all
interferers, separately).

8.3.3.4.2 Procedure

1) Adjust the AWGN generator, accord ing to the channel bandwidth defined in Table 8.3.3.4.2-1.

Table 8.3.3.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz] | AWGN power level
14 -89.7 dBm / 1.08 MHz
3 -85.7dBm /2.7MHz
5 -83.5dBm /4.5MHz
10 -80.5dBm /9MH z
15 -78.7dBm / 13.5MHz
20 -77.4dBm / 18MHz

2) In multiuser PUCCH test, four signals are configured: one wanted signal and three interferers, which are
transmitted via separate fading paths using relative power settings presented in AnnexA.9.

All'signals are transmitted on the same PUCCH resources, with different PUCCH channel indices, as presented
in Annex A.9.

The characteristics of the all signals (i.e. wanted and all interferers) shall be configured according to 36.211[12].
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3) The multipath fading emulators shall be configured according to ETU70 propagation conditions defined in
Annex B.

4) Adjust the equipment so that the SNR specified in Table 8.3.3.5-1 is achieved at the BS input during the ACK
transmissions on the wanted signal.

5) The signal generator sends a test pattern with the pattern outlined in figure 8.3.3.4.2-1. This statement is valid for
the wanted PUCCH signal. All interferers are present for all subframes. The following statistics are kept: the
number of ACKs detected in the idle periods and the number of missed ACKs on the wanted PUCCH signal.

ACK ACK ACK LN

Figure 8.3.3.4.2-1 Test signal pattern for multi user PUCCH demodulation tests

8.3.35 Test Requirement

The fraction of falsely detected ACKSs on the wanted signal shall be less than 1% and the fraction of correctly detected
ACKs shall be larger than 99% for the SNR listed in Table 8.3.3.5-1.

Table 8.3.3.5-1 Required SNR for multi user PUCCH demodulation tests

Number Number Cyclic Propagation Channel Bandwidth / SNR [dB]
of TX of RX Prefix conditions and 1.4 3 5 10 15 20
antennas antennas correlation matrix MHz MHz | MHz MHz MHz MHz
(Annex B)
1 2 Nomal ETU 70* Low -3.5 -3.8 -3.8 -4.0 -4.0 -3.8
Note*: Not applicable for Local Area BS and Home BS.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in Annex G.

8.34 ACK missed detection for PUCCH format 1b with Channel Selection

8.34.1 Definition and applicability

The performance requirement of PUCCH format 1b with Channel Selection for ACK missed detection is determined by
the two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance
is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK
shallbe 0.01 or less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK
at particular channel when input is only noise.

The probability of detection of ACK is defined as conditional probability of detection of the ACK when the ACK was
sent at particular channel.

The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it.

Fora BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidth
supported by the BS are applicable.

The number of encoded ACK/NAK bhits per sub-frame is equal to 4 bits (AAAA),

ACK/NAK repetitions are disabled for PUCCH transmission.

8.3.4.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.3.1.1and 8.3.5.1.
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8.34.3 Test purpose

The test shall verify the receiver’s ability to detect ACK bits under multipath fading propagation conditions for a given
SNR.

8344 Method of test

8.3.4.4.1 Initial Conditions
Test environment:  Normal, see subclause D.2.
RF channels to be tested:  M; seesubclause 4.7

1) Connect the BS tester generating the wanted signal, mu ltipath fading simulators and AWGN generators to all BS
antenna connectors for diversity reception via a combining network as shown in Annex 1.3.2.

8.3.4.4.2 Procedure
1) Adjust the AWGN generator, accord ing to the channel bandwidth defined in Table 8.3.4.4.2-1.

Table 8.3.4.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz] | AWGN power level
10 -80.5dBm /9MHz
15 -78.7 dBm /13.5MHz
20 -77.4 dBm / 18MHz

2) The characteristics of the wanted signal shall be configured according to TS 36.211[12].

3) The multipath fading emulators shall be configured according to the corresponding channel model defined in
Annex B.

4) Adjust the equipment so that the SNR specified in Table 8.3.4.5-1 is achieved at the BS input during the AAAA
codeword transmissions.

5) The signal generator sends AAAA codeword in regular time periods. The following statistics are kept: the
number of ACK bits falsely detected in the idle periods and the number of missed ACK bits. Each falsely
detected ACK bit in the idle periods is accounted as one error for the statistics of false ACK detection, and each
missed ACK bit is accounted as one error for the statistics of missed ACK detection.

8.345 Test Requirement

The fraction of falsely detected ACK bits shall be less than 1% and the fraction of correctly detected ACK bits shall be
larger than 99% for the SNR listed in Table 8.3.4.5-1.

Table 8.3.4.5-1 Required SNR for PUCCH format 1b with Channel Selection demodulation tests

Number Number Cyclic Propagation Channel Bandwidth / SNR [dB]
an(t’;;fas an?;ﬁ;(as Prefix Coggr':'eolgfi fn”d T.4MHz | 3MHz | 5MHz | 10MHz | 15MHz | 20MHz
matrix (Annex B)
1 2 Nomal EPAS5 Low - - - -3,9 -4,0 -4,0
EVA70 Low - - - -3,7 -3,9 -3,9
4 Nomal EPAS5 Low - - - -7,8 -7.9 -8,0
EVA70 Low - - - -7,7 -7,9 -7.9

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in Annex G.
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8.3.5 ACK missed detection for PUCCH format 3

8.35.1 Definition and applicability

The performance requirement of PUCCH format 3 for ACK missed detection is determined by the two parameters:
probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the
required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or
less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK
at particular bit position when input is only noise.

The probability of detection of ACK is defined as conditional probability of detection of the ACK when the ACK was
sent at particular bit position. Each missed ACK bit is counted as one error.

The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it.

Fora BS supporting multip le channel bandwidths only the tests for the lowest and the highest channel bandwidth
supported by the BS are applicable.

The number of encoded ACK/NAK bits per sub-frame is defined for two cases as presented below:
e 4AN bits: applicable for FDD and TDD
e 16AN bits : applicable for TDD

ACK/NAK repetitions are disabled for PUCCH transmission. Random codeword selection is assumed.

8.3.5.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.3.1.1and 8.3.6.1.

8.3.5.3 Test purpose

The test shall verify the receiver’s ability to detect ACK bits in codeword’s fromapplicable codebook being randomly
selected, under multipath fading propagation conditions for a given SNR.

8354 Method of test

8.3.5.4.1 Initial Conditions
Test environment:  Normal, see subclause D.2.
RF channels to be tested:  M; see subclause 4.7

1) Connect the BS tester generating the wanted signal, mu ltipath fading simulators and AWGN generators to all BS
antenna connectors for diversity reception via a combining network as shown in Annex 1.3.2.

8.3.54.2 Procedure
1) Adjust the AWGN generator, according to the channel bandwidth defined in Table 8.3.5.4.2-1.

Table 8.3.5.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz] | AWGN power level
10 -80.5 dBm /9MHz
15 -78.7 dBm /13.5MHz
20 -77.4 dBm / 18MHz

2) The characteristics of the wanted signal shall be configured according to TS 36.211[12].
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3) The multipath fading emulators shall be configured according to the corresponding channel model defined in
Annex B.

4) Adjust the equipment so that the SNR specified in Table 8.3.5.5-1 or 8.3.5.5-2 is achieved at the BS input during
the codeword’s transmissions.

5) The signal generator sends random codewords fromapplicable codeb ook, in regular time periods. The following
statistics are kept: the number of ACK bits falsely detected in the idle periods and the number of missed ACK
bits. Each falsely detected ACK bit in the idle periods is accounted as one error for the statistics of false ACK
detection, and each missed ACK bit is accounted as one error for the statistics of missed ACK detection.

8.35.5 Test Requirement

The fraction of falsely detected ACK bits shall be less than 1% and the fraction of correctly detected ACK bits shall be
larger than 99% for the SNR listed in Tables 8.3.5.5-1and 8.3.5.5-2.

Table 8.3.5.5-1 Required SNR for PUCCH format 3 demodulation tests, 4AN bits

Number Number Cyclic Propagation Channel Bandwidth / SNR [dB]
of TX of RX Prefix conditions and
antennas | antennas correlation 1.4MHz | 3MHz 5MHz 10 MHz | 15MHz 20MHz
matrix (Annex
B)
1 2 Nomal EPAS5 Low - - - -3,1 -3,2 -3,2
EVA70 Low - - - -29 -3,0 -3,1
4 Nomal EPAS5 Low - - - -6,7 -6,8 -6,9
EVA70 Low - - - -6,6 -6,7 -6,7

Table 8.3.5.5-2 Required SNR for PUCCH format 3 demodulation tests, 16AN bits

Number | Number of Cyclic Propagation Channel Bandwidth / SNR [dB]
of TX RX Prefix conditions and
antenna | antennas correlation 1.4MHz | 3MHz 5MHz 10 MHz 15MHz 20MHz
S matrix (Annex
B)
1 2 Nomal EPAS5 Low - - - -0,7 -0,6 -0,6
EVA70 Low - - - -0,2 -0,3 -0,3
4 Nomal EPAS5 Low - - - -4,7 -4,7 -4,8
EVA70 Low - - - -4,4 -4,5 -4,5

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in Annex G.

8.3.6 NAK to ACK detection for PUCCH format 3

8.3.6.1 Definition and applicability

The performance requirement of PUCCH format 3 for NAK to ACK detection is determined by the two parameters:
probability of false detection of the ACK and the NAK to ACK detection probability. The performance is measured by
the required SNR at probability of the NAK to ACK detection equal to 0.001 or less. The probability of false detection
of the ACK shall be 0.01 or less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK
at particular bit position when input is only noise. Each false bit detection is counted as one error.

The NAK to ACK detection probability is the probability of detecting an ACK bit when an NAK bit was sent on
particular bit position. Each NAK bit erroneously detected as ACK biit is counted as one error. Erroneously detected
NAK bits in the definition do not contain the NAK bits which are mapped from DTX, i.e. NAK bits received when
DTX is sent should not be considered.

The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it.
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Fora BS supporting multip le channel bandwidths only the tests for the lowest and the highest channel bandwidth
supported by the BS are applicable.

The number of encoded ACK/NAK bits per sub-frame is defined as presented below, with random codeword selection
assumed:

e 16AN bits: applicable for TDD

ACK/NAK repetitions are disabled for PUCCH transmission. Random codeword selection is assumed.

8.3.6.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.3.1.1and 8.3.6.1.

8.3.6.3 Test purpose

The test shall verify the receiver’s ability not to falsely detect NAK bits, transmitted in codeword randomly selected
fromapplicable codebook, as ACK bits under multipath fading propagation conditions for a given SNR.

8364 Method of test

8.3.6.4.1 Initial Conditions
Test environment:  Normal, see subclause D.2.
RF channels to be tested:  M; see subclause 4.7

1) Connect the BS tester generating the wanted signal, mu ltipath fading simulators and AWGN generators to all BS
antenna connectors for diversity reception via a combining network as shown in Annex1.3.2.

8.3.6.4.2 Procedure
1) Adjust the AWGN generator, accord ing to the channel bandwidth defined in Table 8.3.6.4.2-1.

Table 8.3.6.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz] | AWGN power level
10 -80.5 dBm /9MHz
15 -78.7 dBm / 13.5MHz
20 -77.4 dBm / 18MHz

2) The characteristics of the wanted signal shall be configured according to TS 36.211[12].

3) The multipath fading emulators shall be configured according to the corresponding channel model defined in
Annex B.

4) Adjust the equipment so that the SNR specified in Table 8.3.6.5-1 is achieved at the BS input during the
codeword’s transmissions.

5) The signal generator sends random codeword fromapplicable codebook, in regular time periods. The following
statistics are kept: the number of ACK bits detected in the idle periods and the number of NAK bits detected as
ACK.
8.3.6.5 Test Requirement

The fraction of falsely detected ACK bits shall be less than 1% and the fraction of NAK bits falsely detected as ACK
shall be less than 0,1% for the SNR listed in Tables 8.3.6.5-1.
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Table 8.3.6.5-1 Required SNR for PUCCH format 3 demodulation tests, 16AN bits

Number Number Cyclic Propagation Channel Bandwidth / SNR [dB]
an?;;;(as an‘:;s;(as Prefix Coggr'ﬁ'é’lgfi cf‘n”d 1.4MHz | 3MHz | 5MAz | 10MHz | 15MHz | 20MHz
matrix (Annex B)
1 2 Nomal EPAS5 Low - - - 2,0 2,2 2,1
EVA70 Low - - - 2,7 25 25
4 Nomal EPAS5 Low - - - -2,5 -2,7 -2,9
EVA70 Low - - - -2,3 -2,5 -2,6

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in Annex G.

8.3.7 ACK missed detection for PUCCH format 1a transmission on two
antenna ports

8.3.7.1 Definition and applicability

The performance requirement of PUCCH for ACK missed detection is determined by the two parameters: probability of
false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR
at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK
when input is only noise.

The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is
present.

The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it.

Fora BS supporting multip le channel bandwidths only the tests for the lowest and the highest channel bandwidth
supported by the BS are applicable.

ACK/NAK repetitions are disabled for PUCCH transmission.

8.3.7.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.3.1.1and 8.3.2.1.

8.3.7.3 Test purpose

The test shall verify the receiver’s ability to detect ACK under multipath fading propagation conditions for a given
SNR.

83.74 Method of test

8.3.7.4.1 Initial Conditions
Test environment:  Normal, see subclause D.2.
RF channels to be tested:  M; see subclause 4.7

1) Connect the BS tester generating the wanted signal, mu ltipath fading simulators and AWGN generators to all BS
antenna connectors for diversity reception via a combining network as shown in Annex 1.3.5.

8.3.74.2 Procedure

1) Adjust the AWGN generator, accord ing to the channel bandwidth defined in Table 8.3.7.4.2-1.
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Table 8.3.7.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz] | AWGN power level
14 -89.7 dBm /1.08MHz
3 -85.7dBm /2.7MHz
5 -83.5dBm /4.5MHz
10 -80.5 dBm /9MHz
15 -78.7 dBm /13.5MHz
20 -77.4dBm /18MHz

2) Signals transmitted on two antenna ports are on the same PUCCH resource block with different channel indices
as presented in AnnexA.10. The characteristics of the wanted signal shall be configured according to TS 36.211

[12].

3) The multipath fading emulators shall be configured according to the corresponding channel model defined in
Annex B.

4) Adjust the equipment so that the SNR specified in Table 8.3.7.5-1 is achieved at the BS input during the ACK
transmissions.

5) The signal generator sends a test pattern with the pattern outlined in figure 8.3.7.4.2-1. The following statistics
are kept: the number of ACKs detected in the idle periods and the number of missed ACKs.

ACK ACK ACK [ X N J

Figure 8.3.7.4.2-1: Test signal pattern for PUCCH format 1a demodulation tests

8.3.7.5 Test Requirement

The fraction of falsely detected ACKs shall be less than 1% and the fraction of correctly detected ACKs shall be larger
than 99% for the SNR listed in Table 8.3.7.5-1.

Table 8.3.7.5-1: Required SNR for single user PUCCH format 1a demodulation tests

Number Number Cyclic Propagation Channel Bandwidth / SNR [dB]
of TX of RX Prefix conditions 1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
antennas | antennas and
correlation
matrix
(Annex B)
2 2 Nomal EPAS5 Low -3.8 -4.1 -5.6 -5.7 -5.7 -5.9
EVA70 Low -5.0 5.1 -5.6 -5.1 -5.6 -5.6
4 Nomal EPAS5 Low -7.7 -7.7 -85 -8.7 -8.7 -8.7
EVA70 Low -8.2 -84 -85 -8.5 -8.6 -8.7

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in Annex G.

8.3.8  CQI performance requirements for PUCCH format 2 transmission on
two antenna ports

8.3.8.1 Definition and applicability

The performance requirement of PUCCH format 2 for CQI is determined by the block error probability (BLER) of CQI.
The performance is measured by the required SNR at BLER of 1%.

The CQI block error probability is defined as the conditional probability of incorrectly decoding the CQI information
when the CQI information is sent. All CQI information shall be decoded (no exclusion due to DTX).

The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it.
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Fora BS supporting multip le channel bandwidths only the tests for the lowest and the highest channel bandwidths
supported by the BS are applicable.

8.3.8.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.3.2.1.

8.3.8.3 Test purpose

The testshall verify the receiver’s ability to detect CQI under multipath fading propagation conditions for a given SNR.
8.3.8.4 Method of test

8.3.8.4.1 Initial Conditions
Test environment:  Normal, see subclause D.2.
RF channels to be tested:  M; see subclause 4.7

1) Connect the BS tester generating the wanted signal, mu ltipath fading simulators and AWGN generators to all BS
antenna connectors for diversity reception via a combining network as shown in Annex 1.3.5.

8.3.8.4.2 Procedure
1) Adjust the AWGN generator, according to the channel bandwidth defined in Table 8.3.8.4.2-1.

Table 8.3.8.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz] | AWGN power level
14 -89.7 dBm /1.08MHz
3 -85.7dBm /2.7MHz
5 -83.5dBm /4.5MHz
10 -80.5 dBm /9MHz
15 -78.7.dBm / 13.5MHz
20 -77.4 dBm / 18MHz

2) Signals transmitted on two antenna ports are on the same PUCCH resource block with different channel indices
as presented in AnnexA.10. The characteristics of the wanted signal shall be configured according to TS 36.211.
The CQI information bit payload per sub-frame is equal to 4 bits.

3) The multipath fading emulators shall be configured according to the corresponding channel model defined in
Annex B.

4) Adjust the equipment so that the SNR specified in Table 8.3.8.5-1 is achieved at the BS input during the CQI
transmissions.

5) The signal generator sends a test pattern with the pattern outlined in figure 8.3.8.4.2-1. The following statistics
are kept: the number of incorrectly decoded CQI.

CQl cql cQl (X X )

Figure 8.3.8.4.2-1 Test signal pattern for PUCCH format 2 demodulation tests

8.3.8.5 Test Requirement

The fraction of incorrectly decoded CQIs shall be less than 1% for the SNR listed in Table 8.3.8.5-1.
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Table 8.3.8.5-1 Required SNR for PUCCH format 2 demodulation tests

Number Number Cyclic Propagation Channel Bandwidth / SNR [dB]
of TX of RX Prefix conditions [T 1.4 MHz 3 MHz 5MHz | 10 MHz | 15 MHz | 20 MHz
antennas | antennas and
correlation
matrix
(Annex B)
2 2 Nomal EVAS Low -4.9 -4.8 -5.1 -5.0 5.1 5.1

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in Annex G.

8.3.9 CQI performance requirements for PUCCH format 2 with DTX
detection

8.39.1 Definition and applicability

The requirements in this subclause apply to a BS supporting PUCCH format 2 with DT X. It is optional fora BS to
support PUCCH format 2 with DT X.

A BS may meet the PUCCH format 2 requirements specified in Section 8.3.9 instead of requirements specified in
Section 8.3.2 and Section 8.3.8 for single antenna port and two antenna ports, respectively.

The performance requirement of PUCCH format 2 for CQI is determined by the block error probability (BLER) of CQI.
The CQI block error probability (BLER) is defined as the sum of the:

- conditional probability of incorrectly decoding the CQI information when the CQI information is sent and
- conditional probability of detecting UE transmission as DTX, when the CQI information is sent.

The CQI false alarm probability is defined as the conditional probability of false detecting the CQI information
transmitted from UE when no CQI information is sent.

The performance is measured by the required SNR at CQI BLER of 1% and CQI false alarm rate of 10%.
A test for a specific channel bandwidth is only applicable if the BS supports it.

For a BS supporting multip le channel bandwidths only the tests for the lowest and the highest channel bandwidths
supported by the BS are applicable.

8.3.9.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.3.8.1.

8.3.9.3 Test purpose

The test shall verify the receiver’s ability to detect CQI under multipath fading propagation conditions for a given SNR.

8.394 Method of test

8.3.94.1 Initial Conditions
Test environment:  Normal, see subclause D.2.
RF channels to be tested:  M; see subclause 4.7

1) Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS
antenna connectors for diversity reception via a combining network as shown in Annex 1.3.2 for single trans mit
antenna port, and in Annex 1.3.5 for two antenna ports.
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8.3.9.4.2 Procedure

1) Adjust the AWGN generator, accord ing to the channel bandwidth defined in Table 8.3.9.4.2-1.

Table 8.3.9.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz] | AWGN power level
14 -89.7 dBm / 1.08 MHz
3 -85.7dBm /2.7MHz
5 -83.5dBm /4.5MHz
10 -80.5dBm /9MH z
15 -78.7dBm / 13.5MHz
20 -77.4 dBm / 18MHz

2) Fortwo antenna ports, transmitted signals are on the same PUCCH resource block with different channel indices
as presented in AnnexA.10. The characteristics of the wanted signal shall be configured according to TS
36.211. The CQI information bit payload per sub-frame is equal to 4 bits.

3) The multipath fading emulators shall be configured according to the corresponding channel model defined in
Annex B.

4) Adjust the equipment so that the SNR specified in Table 8.3.9.5-1 is achieved at the BS input during the CQI
transmissions.

5) The signal generator sends a test pattern with the pattern outlined in figure 8.3.9.4.2-1. The following statistics
are kept: the number of incorrectly decoded CQI, and the number of incorrectly detected DTX.

cal col cal XX

Figure 8.3.9.4.2-1 Test signal pattern for PUCCH format 2 demodulation tests
8.3.95 Test Requirement

The CQI false alarm probability and the CQI block error probability shall not exceed 10% and 1%, respectively, at the
SNRgiven in table 8.3.9.5-1.

Table 8.3.9.5-1 Required SNR for PUCCH format 2 demodulation tests with DTX detection

Number Number Cyclic Propagation Channel Bandwidth / SNR [dB]
of TX of RX Prefix conditions 14MHz | 3 MHz 5 MHz 10 MHz | 15MHz | 20 MHz
antennas | antennas and
correlation
matrix
(Annex B)
1 2 Nomal EVAS5* Low -3.1 -3.4 -3.8 -3.4 -3.6 -3.6
ETU 70** Low -3.1 -3.4 -3.1 -35 -3.3 -3.5
2 2 Nomal EVAS5 Low -4.5 -4.4 -4.7 -4.6 -4.5 -4.7

Note*: Not applicable for Wide Area BS and Medium Range BS.
Note**: Not applicable for Local Area BS and Home BS.

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied
for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in Annex G.
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8.4 Performance requirements for PRACH

8.4.1 PRACH false alarm probability and missed detection

84.1.1 Definition and applicability

The performance requirement of PRACH for preamble detection is determined by the two parameters: total probability
of false detection of the preamble (Pfa) and the probability of detection of preamble (Pd). The performance is measured
by the required SNR at probability of detection, Pd of 99%. Pfa shall be 0.1% or less.

Pfa is defined as a conditional total probability of erroneous detection of the preamble (i.e. erroneous detection from
any detector) when input is only noise.

Pd is defined as conditional probability of detection of the preamble when the signal is present. The erroneous detection
consists of several error cases — detecting different preamble than the one that was sent, not detecting a preamble at all
or correct preamb le detection but with the wrong timing estimation. For AW GN, a timing estimation error occurs if the
estimation error of the timing of the strongest path is larger than 1.04us. For ETU70, a timing estimation error occurs if
the estimation error of the timing of the strongest path is larger than 2.08us. The strongest path for the timing estimation
error refers to the strongest path (i.e. average of the delay of all paths having the same highest gain = 310ns for ETU) in
the power delay profile.

The normal mode test is applicable to all BS. The high speed mode test is applicable to high speed BS.

8.4.1.2 Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.4.1.1and 8.4.2.1.

8.4.1.3 Test purpose

The testshall verify the receiver’s ability to detect PRACH preamble under multipath fading propagation conditions for
a given SNR.

84.14 Method of test

8.4.14.1 Initial Conditions
Test environment:  Normal, see subclause D.2.
RF channels to be tested:  M; see subclause 4.7

1) Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS
antenna connectors for diversity reception via a combining network as shown in Annex 1.3.1or Annex1.3.2 as
applicable.

8.4.1.4.2 Procedure
1) Adjust the AWGN generator, according to the channel bandwidth.

Table 8.4.1.4.2-1: AWGN power level at the BS input

Channel bandwidth [MHz] | AWGN power level
14 -89.7 dBm /1.08MHz
3 -85.7dBm /2.7MHz
5 -83.5dBm /4.5MHz
10 -80.5 dBm /9MHz
15 -78.7 dBm /13.5MHz
20 -77.4dBm /18MHz
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2) The characteristics of the wanted signal shall be configured according to the corresponding UL reference
measurement channel defined in AnnexA.

3) The multipath fading emulators shall be configured according to the corresponding channel model defined in
Annex B.

4) Adjust the frequency offset of the test signal according to Table 8.4.1.5-1 or 8.4.1.5-2.

5) Adjust the equipment so that the SNR specified in Table 8.4.1.5-1 or 8.4.1.5-2 is achieved at the BS input during
the PRACH preambles.

6) The testsignal generator sends a preamble and the receiver tries to detect the preamble. This pattern is repeated
as illustrated in figure 8.4.1.4.2-1. The preambles are sent with certain timing offsets as described below. The
following statistics are kept: the number of preambles detected in the idle period and the number of missed
preamb les.

Preamble Preamble| o oo

Figure 8.4.1.4.2-1 PRACH preamble test pattern

The timing offset base value is set to 50% of Ncs. This offset is increased within the loop, by adding in each step a
value of 0.1us, until the end of the tested range, which is 0.9us. Then the loop is being reset and the timing offset is set
again to 50% of Ncs. The timing offset scheme is presented in Figure 8.4.1.4.2-2.

Oug 0.1us 0.2us 0.3us 0.4us 0.5us 0.6us 0.7us 0.8us Yus

Figure 8.4.1.4.2-2 Timing offset scheme

8.4.1.5 Test Requirement
Pfa shall not exceed 0.1%. Pd shall not be below 99% for the SNRs in Table 8.4.1.5-1 and 8.4.1.5-2.

Table 8.4.1.5-1 PRACH missed detection test requirements for Normal Mode

Number of Number Propagation Frequency SNR [dB]
TX antennas of RX conditions and offset Burst Burst Burst Burst Burst
antennas | correlation matrix format | format format | format format
(Annex B) 0 1 2 3 4

1 2 AWGN 0 -13.9 -13.9 -16.1 -16.2 -6.9

ETU 70 Low* 270 Hz 7.4 -7.2 -9.4 -9.5 0.5

4 AWGN 0 -16.6 -16.4 -18.7 -18.5 -95

ETU 70 Low* 270 Hz -11.5 -11.1 -13.5 -13.3 -4.5

Note*: Not applicable for Local Area BS and Home BS.

The requirements in Table 8.4.1.5-2 shall not be applied to Local Area BS and Home BS
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Table 8.4.1.5-2 PRACH missed detection test requirements for High speed Mode

Number of Number of Propagation Frequency SNR [dB]
TX antennas | RX antennas conditions and offset Burst Burst Burst Burst
correlation matrix format O | formatl1 | format2 | format 3
(Annex B)

1 2 AWGN 0 -13.8 -13.9 -16.0 -16.3
ETU 70 Low 270 Hz -6.8 -6.7 -8.7 -8.9
AWGN 625 Hz -12.1 -12.0 -14.1 -14.1
AWGN 1340 Hz -13.1 -13.2 -15.2 -15.4
4 AWGN 0 -16.6 -16.3 -18.6 -18.5
ETU 70 Low 270 Hz -11.2 -10.8 -13.1 -13.1
AWGN 625 Hz -14.6 -14.3 -16.5 -16.5
AWGN 1340 Hz -15.6 -15.2 -17.5 -17.5

NOTE: Ifthe above Test Requirement differs fromthe Minimum Requirement then the Test Tolerance applied

for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance is given in Annex G.
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Annex A (normative):
Reference Measurement channels

A0 General

The parameters for the reference measurement channels are specified in clause A.1 for reference sensitivity and in-
channel selectivity and in clause A.2 for dynamic range.

A schematic overview of the encoding process for the reference measurement channels is provided in Figure A0-1.

Receiver requirements in the present document are defined with a throughput stated relative to the Maximum
throughput of the FRC. The Maximum throughput for an FRC equals the Payload size * the Number of uplink
subframes per second. For FDD, 1000 uplink sub-frames per second are used.

Payload CRC
Code blocks ;
Code block |CRC Code block [CRC [------- Code block [CRC
Rate Rturbo code .
Coded block «— Trellis termination (12 bits)

Subblock interleaving
and Rate matching

Other code blocks processed in
the same way

Rate matched block

Transmitted bits in a single subframe

Figure AO-1. Schematic overview of the encoding process

A.1  Fixed Reference Channels for reference sensitivity
and in--channel selectivity (QPSK, R=1/3)

The parameters for the reference measurement channels are specified in Table A.1-1 for reference sensitivity and
in-channel selectivity
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Table A.1-1 FRC parameters for reference sensitivity and in-channel selectivity

Reference channel Al-1 Al-2 Al-3 Al-4 Al-5
Allocated resource blocks 6 15 25 3 9
DFT-OFDM Symbols per subframe 12 12 12 12 12
Modulation QPSK | QPSK | QPSK | QPSK | QPSK
Code rate 1/3 1/3 1/3 1/3 1/3
Payload size (bits) 600 1544 | 2216 256 936
Transport block CRC (bits) 24 24 24 24 24
Code block CRC size (bits) 0 0 0 0 0
Number of code blocks - C 1 1 1 1 1
Coded block size including 12bits trellis | 1884 | 4716 | 6732 852 2892
termination (bits)

Total number of bits persub-frame 1728 | 4320 | 7200 864 2592
Total symbols persub-frame 864 2160 | 3600 432 1296

A.2  Fixed Reference Channels for dynamic range
(16QAM, R=2/3)
The parameters for the reference measurement channels are specified in Table A.2-1 for dynamic range.

Table A.2-1 FRC parameters for dynamic range

Reference channel A2-1 A2-2 A2-3
Allocated resource blocks 6 15 25
DFT-OFDM Symbols per subframe 12 12 12
Modulation 16QAM | 16QAM | 16QAM
Code rate 2/3 2/3 2/3
Payload size (bits) 2344 5992 9912
Transport block CRC (bits) 24 24 24
Code block CRC size (bits) 0 0 24
Number of code blocks — C 1 1 2
Coded block size including 12bits trellis 7116 18060 14988
termination (bits)

Total number of bits persub-frame 3456 8640 14400
Total symbols persub-frame 864 2160 3600

A.3  Fixed Reference Channels for performance
requirements (QPSK 1/3)

Table A.3-1 FRC parameters for performance requirements (QPSK 1/3)

Reference channel A3-1 A3-2 A3-3 A3-4 A3-5 A3-6 A3-7
Allocated resource blocks 1 6 15 25 50 75 100
DFT-OFDM Symbols persubframe 12 12 12 12 12 12 12
Modulation QPSK [ QPSK [ QPSK [ QPSK | QPSK | QPSK | QPSK
Code rate 1/3 1/3 1/3 1/3 1/3 1/3 1/3
Payload size (bits) 104 600 1544 | 2216 | 5160 | 6712 | 10296
Transport block CRC (bits) 24 24 24 24 24 24 24
Code block CRC size (bits) 0 0 0 0 0 24 24
Number of code blocks - C 1 1 1 1 1 2 2
Coded block size including 12bits trellis 396 1884 | 4716 | 6732 | 15564 | 10188 | 15564
termination (bits)

Total number of bits persub-frame 288 1728 | 4320 | 7200 | 14400 | 21600 | 28800
Total symbols persub-frame 144 864 2160 | 3600 | 7200 | 10800 | 14400
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A.4  Fixed Reference Channels for performance

requirements (16QAM 3/4)

Table A.4-1 FRC parameters for performance requirements (16QAM 3/4)

Reference channel A4-1 A4-2 A4-3 A4-4 A4-5 A4-6 A4-7 A4-8
Allocated resource blocks 1 1 6 15 25 50 75 100
DFT-OFDM Symbols per subframe 12 10 12 12 12 12 12 12
Modulation 16QAM | 16QAM | 16QAM | 16QAM | 16QAM | 16QAM | 16QAM | 16QAM
Code rate 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4
Payload size (bits) 408 376 2600 6456 10680 21384 32856 43816
Transport block CRC (bits) 24 24 24 24 24 24 24 24
Code block CRC size (bits) 0 0 0 24 24 24 24 24
Number of code blocks - C 1 1 1 2 2 4 6 8
Coded block size including 12bits 1308 1212 7884 9804 16140 16140 16524 16524
trellis termination (bits)

Total number of bits persub-frame 576 480 3456 8640 14400 28800 | 43200 57600
Total symbols persub-frame 144 120 864 2160 3600 7200 10800 14400
A.5 Fixed Reference Channels for performance

requirements (64QAM 5/6)

Table A.5-1 FRC parameters for performance requirements (64QAM 5/6)

Reference channel A5-1 A5-2 A5-3 A5-4 A5-5 A5-6 A5-7
Allocated resource blocks 1 6 15 25 50 75 100
DFT-OFDM Symbols persubframe 12 12 12 12 12 12 12
Modulation 640AM | 64QAM | 640AM | 64QAM | 640AM | 64QAM | 640AM
Code rate 5/6 5/6 5/6 5/6 5/6 5/6 5/6
Payload size (bits) 712 4392 11064 | 18336 | 36696 | 55056 | 75376
Transport block CRC (bits) 24 24 24 24 24 24 24
Code block CRC size (bits) 0 0 24 24 24 24 24
Number of code blocks - C 1 1 2 3 6 9 13
Coded block size including 12bits trellis 2220 13260 16716 18444 | 18444 18444 17484
termination (bits)
Total number of bits persub-frame 864 5184 12960 [ 21600 | 43200 64800 86400
Total symbols persub-frame 144 864 2160 3600 7200 10800 14400

A.6  PRACH Test preambles

Table A.6-1 Test preambles for Normal Mode

Burst format | Ncs | Logical sequence index %
0 13 22 32
1 167 22 2
2 167 22 0
3 0 22 0
4 10 0 0
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Table A.6-2 Test preambles for High speed Mode

Burstformat | Ncs [ Logical sequence index v
0 15 384 0
1 202 384 0
2 202 384 0
3 237 384 0

A.7  Fixed Reference Channels for UL timing adjustment

(Scenario 1)

Table A.7-1 FRC parameters for UL timing adjustment (Scenario 1)

Reference channel A7-1 AT7-2 A7-3 AT7-4 A7-5 A7-6
Allocated resource blocks 3 6 12 25 25 25
DFT-OFDM Symbols per subframe 12 12 12 12 12 12
Modulation 16QAM | 16QAM | 16QAM [ 16QAM [ 16QAM | 16QAM
Code rate 3/4 3/4 3/4 3/4 3/4 3/4
Payload size (bits) 1288 2600 5160 10680 10680 10680
Transport block CRC (bits) 24 24 24 24 24 24
Code block CRC size (bits) 0 0 0 24 24 24
Number of code blocks - C 1 1 1 2 2 2
Coded block size including 12bits trellis termination (bits) 3948 7884 15564 | 16140 16140 16140
Total number of bits persub-frame 1728 3456 6912 14400 14400 14400
Total symbols persub-frame 432 864 1728 3600 3600 3600
SRS bandwidth configuration (See TS 36.211, 5.5.3) 7 5 3 2 5 2
(Note 1)
SRS-Bandwidth b (See TS 36.211, 5.5.3) (Note 1, 2) 0 0 0 0 0 1

Note 1. The transmission of SRS is optional

Note 2. PUSCH resource blocks shall be included in SRS resource blocks

A.8 Fixed Reference Channels for UL timing adjustment

(Scenario 2)

Table A.8-1 FRC parameters for UL timing adjustment (Scenario 2)

Reference channel A8-1 A8-2 A8-3 A8-4 A8-5 A8-6
Allocated resource blocks 3 6 12 25 25 25
DFT-OFDM Symbols persubframe 12 12 12 12 12 12
Modulation QPSK | QPSK | QPSK | QPSK | QPSK | QPSK
Code rate 1/3 1/3 1/3 1/3 1/3 1/3
Payload size (bits) 256 600 1224 | 2216 | 2216 | 2216
Transport block CRC (bits) 24 24 24 24 24 24
Code block CRC size (bits) 0 0 0 0 0 0
Number of code blocks - C 1 1 1 1 1 1
Coded block size including 12bits trellis termination (bits) 852 1884 | 3756 | 6732 | 6732 | 6732
Total number of bits persub-frame 864 1728 | 3456 | 7200 | 7200 | 7200
Total symbols persub-frame 432 864 1728 | 3600 | 3600 | 3600
SRS bandwidth configuration (See TS 36.211, 5.5.3) (Note 1) 7 5 3 2 5 2
SRS-Bandwidth b (See TS 36.211, 5.5.3) (Note 1, 2) 0 0 0 0 0 1
Note 1. The transmission of SRS is optional
Note 2. PUSCH resource blocks shall be included in SRS resource blocks

A.9 Multi user PUCCH test
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Table A.9-1 Test parameters for multi user PUCCH case

Resource index for
PUCCH formats 1/1a/lb Relative power Relative timing
n® [dB] [ns]
PUCCH

Tested signal 2 - -

Interferer 1 1 0

Interferer 2 7 -3 0

Interferer 3 14 3
NOTEL: The following parameters shall be used N &' =150, N® =0 and APCH =2.
NOTE2: All above listed signals are transmitted on the same PUCCH resource block, with different PUCCH resource
indices as presented above.

A.10 PUCCH transmission on two antenna ports test

Table A.10-1 Test parameters for PUCCH transmission on two antenna ports case

PUCCH format Resource indices for two antenna ports
Format 1a n,(le’JpczEf) =1 néldpc:c&l) =2
2,p= 2,p=
Format 2 Muear” =1 niG&eh =2
APUCCH _ 5
NOTEL: The following parameters shall be used N&' =150, Nc(i) =0.For PUCCH format 1a, ~shift is
assumed.

NOTE2:

The signals transmitted on two antenna ports are in the same PUCCH resource block with different resource
indices as presented above.
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Annex B (normative):
Propagation conditions

B.1  Static propagation condition

The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environ ment.
No fading or multi-paths exist for this propagation model.

B.2  Multi-path fading propagation conditions

Tables B.2-1 - B.2-3 show multi-path delay profiles that are used for the performance measurements in multi-path
fading environment. All taps have classical Doppler spectrum, defined as:

(CLASS) S(f) e L/1—(f/15)")" for f & -fp, fp,

Table B.2-1 Extended Pedestrian A model (EPA)

Excess tap delay Relative power

[ns] [dB]

0 0.0

30 -1.0

70 -2.0

90 -3.0

110 -8.0

190 -17.2
410 -20.8

Table B.2-2 Extended Vehicular A model (EVA)

Excess tap delay Relative power [dB]
[ns]

0 0.0
30 -15
150 -1.4
310 -3.6
370 -0.6
710 -9.1

1090 -7.0
1730 -12.0
2510 -16.9

Table B.2-3 Extended Typical Urban model (ETU)

Excess tap delay Relative power [dB]
[ns]

0 -1.0
50 -1.0
120 -1.0
200 0.0
230 0.0
500 0.0

1600 -3.0
2300 -5.0
5000 -7.0
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A multipath fading propagation condition is defined by a combination of a multi-path delay profile and a maximum
Doppler frequency fp which is either 5, 70 or 300 Hz. In addidion, 200 Hz Doppler frequency is specified for UL timing
adjustment performance requirement.

B.3 High speed train condition
High speed train conditions are as follows:

Scenario 1: Open space

Scenario 3: Tunnel for multi-antennas

The high speed train conditions for the test of the baseband performance are two non-fading propagation channels in
both scenarios. For BS with Rx diversity defined in scenario 1, the Doppler shift variation is the same between antennas.

Doppler shift for both scenarios is given by:
f.(t)= f, cosé(t) (B.3.1)

where fs(t) is the Doppler shiftand f is the maximum Doppler frequency. The cosine of angle 0(’[) is given by:

D./2-wt
cosd(t)= . s/ =, 0<t<Dy/v (B.3.2)
\/Dmin +(Ds/2_Vt)
-1.5D_ +vt
cosA(t)= s D, /v<t<2D,/v (8.3.3)

VD, +(=1.5D, +vt)
cosd(t)=cosf(t mod(2D,/v)), t > 2D, /v (B.3.4)

where Dy /2 is the initial distance of the train from BS, and D, is BS-Railway track distance, both in meters; V is
the velocity of the train in m/s, t is time in seconds.

Doppler shift and cosine angle is given by equations B.3.1 and B.3.2-B.3.4 respectively, where the required input
parameters listed in Table B.3-1 and the resulting Doppler shift is shown in Figure B.3-1and B.3-2 are applied forall
frequency bands.

Table B.3-1: Parameters for high speed train conditions

Parameter Value
Scenario 1 Scenario 3
1000 m 300m
DS
Dmin 50m 2m
Vv 350 km/h 300 km/h
fq 1340 Hz 1150 Hz

NOTEL: Parameters for HST conditions in table B.3-1 including fq and Doppler shift trajectories presented on
figures B.3-1 and B.3-2 were derived for Band 1.
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Figure B.3-1: Doppler shift trajectory for scenario 1
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Figure B.3-2: Doppler shift trajectory for scenario 3

B.4  Moving propagation conditions

Figure B.4-1 illustrates the moving propagation conditions for the test of the UL timing ad justment performance. The
time difference between the reference timing and the first tap is according Equation (B.4-1). The timing difference
between moving UE and stationary UE is equal to At - (Ta —31)x16Ts. The relative timing among all taps is fixed. The
parameters for the moving propagation conditions are shown in Table B.4-1.
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Figure B.4-1: Moving propagation conditions
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Table B.4-1: Parameters for UL timing adjustment
Parameter Scenario 1 Scenario 2
Channel model Stationary UE: AWGN AWGN
Moving UE: ETU200
UE speed 120 km/h 350 km/h
CP length Nomal Nomal
A 10 us 10 ps
Ao 0.04s™ 0.13s™
NOTE 1: Multipath fading propagation conditions for Scenario 1 were derived for Band 1 with additional rounding
applied to the Doppler frequency calculated for the specified UE speed.
NOTE 2: In Scenario 2, the UE speed is only used to calculate Aw and the Doppler shift is not applied to the
channel.
B.5 Multi-Antenna channel models

B.5.1 Definition of MIMO Correlation Matrices

Table B.5.1-1 defines the correlation matrix for the eNodeB:

Table B.5.1-1 eNodeB correlation matrix

One antenna

Two antennas

Four antennas

eNode B Correlation

R

eNB =1

N
N
]
th
(<}

R
NP

o
ReNB =

RN
R
=S

o

R
ot o8

*

N
$l<l—‘

Q

Table B.5.1-2 defines the correlation matrix for the UE:
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Table B.5.1-2 UE correlation matrix

One antenna

Two antennas

Four antennas

UE Correlation Rue =1

(1
RUE = .
B

1 pRope p
AR
o 6
g% ph

Rue =

{

Table B.5.1-3 defines the channel spatial corre lation matrix Ry, -
spatial correlation between the antennas at the eNodeB and UE.

Table B.5.1-3: R

The parameters o and g in Table B.5.1-3 defines the

correlation matrices

spat
2 R..=R 1 a
1x2 case =
spat eNB (Z* 1
1 p pa
2x2 case Ry = Rie ®Ryg 1* ﬂ a " Pa  p
P g1 Vs ,B a 1 «a
* ) ,B* a 1
1 a% a |
_R,®R., {1 [3}@ a%* 1 of b
2x4 case R, . . .
por e Foul | % %5 1 %
i a a% a% 1 |
1 ﬂ% ﬂ% Y;; I 1 a% a% o |
IB%* 1 ﬂ% ﬂ% a%* 1 a% a49
4x4 case | Ry =R ®Ryp ® ) )
pat . IB%* ﬁ%* 1 ﬂ% a% a% 1 a%
Foop BT 1) o o af 1

For cases with more antennas at either eNodeB or UE or both, the channel spatial correlation matrix can still be

expressed as the Kronecker product of Rz and Rgg accordingto Ry, =

R ® R,

B.5.2 MIMO Correlation Matrices at High, Medium and Low Level

The « and S fordifferent correlation types are given in Table B.5.2-1.

Table B.5.2-1: Correlation for High Medium and Low Level

Low correlation Medium Correlation

High Correlation

o B o B

o B

0 0 0.9 0.3

0.9 0.9
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The correlation matrices for high, mediumand low correlation are defined in Table B.5.2-2, B.5.2-3 and B.5.2-4 as
below.

The values in Table B.5.2-2 have been adjusted for the 2x4 and 4x4 high correlation cases to insure the correlation
matrix is positive semi-definite after round-off to 4 digit precision. This is done using the equation:

Rhigh = [Rspatial + al n]/(1+ a)

Where the value “a” is a scaling factor such that the smallest value is used to obtain a positive semi-definite result. For
the 2x4 high correlation case, a=0.00010. For the 4x4 high correlation case, a=0.00012.

The same method is used to adjust the 4x4 mediumcorrelation matrix in Table B.5.2-3to insure the correlation matrix
is positive semi-definite after round-off to 4 digit precision with a =0.00012.

Table B.5.2-2: MIMO correlation matrices for high correlation

1x2 case 1 0.9
Rhigh: 09 1
1 09 09081
09 1 08109
2x2 case Rion=| 09081 1 09
08109 09 1

1.0000 0.9883 0.9542 0.8999 0.8999 0.8894 0.8587 0.8099
0.9883 1.0000 0.9883 0.9542 0.8894 0.8999 0.8894 0.8587
0.9542 0.9883 1.0000 0.9883 0.8587 0.8894 0.8999 0.8894
R | 08999 09542 0.9883 1.0000 0.8099 0.8587 0.8894 0.8999
high — | 0.8999 0.8894 0.8587 0.8099 1.0000 0.9883 0.9542 0.8999
0.8894 0.8999 0.8894 0.8587 0.9883 1.0000 0.9883 0.9542
0.8587 0.8894 0.8999 0.8894 0.9542 0.9883 1.0000 0.9883
0.8099 0.8587 0.8894 0.8999 0.8999 0.9542 0.9883 1.0000 |

2Xx4 case

[ 1.0000 09882 09541 0.8999 0.9882 0.9767 0.9430 0.8894 0.9541 0.9430 0.9105 0.8587 0.8999 0.8894 0.8587 0.8099 ]
0.9882 1.0000 0.9882 0.9541 0.9767 0.9882 0.9767 0.9430 0.9430 0.9541 0.9430 0.9105 0.8894 0.8999 0.8894 0.8587
0.9541 0.9882 1.0000 0.9882 0.9430 0.9767 0.9882 0.9767 0.9105 0.9430 0.9541 0.9430 0.8587 0.8894 0.8999 0.8894
0.8999 0.9541 0.9882 1.0000 0.8894 0.9430 0.9767 0.9882 0.8587 0.9105 0.9430 0.9541 0.8099 0.8587 0.8894 0.8999
0.9882 0.9767 0.9430 0.8894 1.0000 0.9882 0.9541 0.8999 0.9882 0.9767 0.9430 0.8894 0.9541 0.9430 0.9105 0.8587
0.9767 0.9882 0.9767 0.9430 0.9882 1.0000 0.9882 0.9541 0.9767 0.9882 0.9767 0.9430 0.9430 0.9541 0.9430 0.9105
0.9430 0.9767 0.9882 009767 0.9541 0.9882 1.0000 0.9882 0.9430 0.9767 0.9882 0.9767 0.9105 0.9430 0.9541 0.9430
0.8894 0.9430 0.9767 0.9882 0.8999 0.9541 0.9882 1.0000 0.8894 0.9430 0.9767 0.9882 0.8587 0.9105 0.9430 0.9541
0.9541 0.9430 0.9105 0.8587 0.9882 0.9767 0.9430 0.8894 1.0000 0.9882 0.9541 0.8999 0.9882 0.9767 0.9430 0.8894
0.9430 0.9541 0.9430 0.9105 0.9767 0.9882 0.9767 0.9430 0.9882 1.0000 0.9882 0.9541 0.9767 0.9882 0.9767 0.9430
0.9105 0.9430 0.9541 0.9430 0.9430 0.9767 0.9882 0.9767 0.9541 0.9882 1.0000 0.9882 0.9430 0.9767 0.9882 0.9767
0.8587 0.9105 0.9430 0.9541 0.8894 0.9430 0.9767 0.9882 0.8999 0.9541 0.9882 1.0000 0.8894 0.9430 0.9767 0.9882
0.8999 0.8894 0.8587 0.8099 0.9541 0.9430 0.9105 0.8587 0.9882 0.9767 0.9430 0.8894 1.0000 0.9882 0.9541 0.8999
0.8894 0.8999 0.8894 0.8587 0.9430 0.9541 0.9430 0.9105 0.9767 0.9882 0.9767 0.9430 0.9882 1.0000 0.9882 0.9541
0.8587 0.8894 0.8999 0.8894 0.9105 0.9430 0.9541 0.9430 0.9430 0.9767 0.9882 0.9767 0.9541 0.9882 1.0000 0.9882

| 0.8099 0.8587 0.8894 0.8999 0.8587 0.9105 0.9430 0.9541 0.8894 0.9430 0.9767 0.9882 0.8999 0.9541 0.9882 1.0000 |

4x4 case Riign =
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Table B.5.2-3: MIMO correlation matrices for medium correlation
1x2 case N/A
1.0000 0.9000 0.3000 0.2700
_10.9000 1.0000 0.2700 0.3000
2x2 case Ruedion =| 0.3000 0.2700 1.0000 0.9000
0.2700 0.3000 0.9000 1.0000
1.0000 0.9884 0.9543 0.9000 0.3000 0.2965 0.2863 0.2700
0.9884 1.0000 0.9884 0.9543 0.2965 0.3000 0.2965 0.2863
0.9543 0.9884 1.0000 0.9884 0.2863 0.2965 0.3000 0.2965
oxd case _ 0.9000 0.9543 0.9884 1.0000 0.2700 0.2863 0.2965 0.3000
medium 0.3000 0.2965 0.2863 0.2700 1.0000 0.9884 0.9543 0.9000
0.2965 0.3000 0.2965 0.2863 0.9884 1.0000 0.9884 0.9543
0.2863 0.2965 0.3000 0.2965 0.9543 0.9884 1.0000 0.9884
0.2700 0.2863 0.2965 0.3000 0.9000 0.9543 0.9884 1.0000
4x4 case 1.0000 09882 09541 0.8999 0.8747 0.8645 0.8347 0.7872 05855 05787 05588 05270 0.3000 0.2965 0.2862 0.2700

Rmedium =

0.9882
0.9541
0.8999
0.8747
0.8645
0.8347
0.7872
0.5855
0.5787
0.5588
0.5270
0.3000
0.2965
0.2862
0.2700

1.0000 09882 0.9541 0.8645 0.8747 0.8645 0.8347 05787 0.5855 05787 0.5588 0.2965 0.3000 0.2965 0.2862
0.9882 1.0000 0.9882 0.8347 0.8645 0.8747 0.8645 0.5588 0.5787 0.5855 0.5787 0.2862 0.2965 0.3000 0.2965
0.9541 0.9882 1.0000 0.7872 0.8347 0.8645 0.8747 0.5270 0.5588 0.5787 0.5855 0.2700 0.2862 0.2965 0.3000
0.8645 0.8347 0.7872 1.0000 0.9882 0.9541 0.8999 0.8747 0.8645 0.8347 0.7872 0.5855 0.5787 0.5588 0.5270
0.8747 0.8645 0.8347 0.9882 1.0000 0.9882 0.9541 0.8645 0.8747 0.8645 0.8347 0.5787 0.5855 0.5787 0.5588
0.8645 0.8747 0.8645 09541 0.9882 1.0000 0.9882 0.8347 0.8645 0.8747 0.8645 0.5588 0.5787 0.5855 0.5787
0.8347 0.8645 0.8747 0.8999 0.9541 0.9882 1.0000 0.7872 0.8347 0.8645 0.8747 0.5270 0.5588 0.5787 0.5855
0.5787 0.5588 0.5270 0.8747 0.8645 0.8347 0.7872 1.0000 0.9882 0.9541 0.8999 0.8747 0.8645 0.8347 0.7872
0.5855 0.5787 0.5588 0.8645 0.8747 0.8645 0.8347 0.9882 1.0000 0.9882 0.9541 0.8645 0.8747 0.8645 0.8347
0.5787 0.5855 0.5787 0.8347 0.8645 0.8747 0.8645 0.9541 0.9882 1.0000 0.9882 0.8347 0.8645 0.8747 0.8645
0.5588 0.5787 0.5855 0.7872 0.8347 0.8645 0.8747 0.8999 0.9541 0.9882 1.0000 0.7872 0.8347 0.8645 0.8747
0.2965 0.2862 0.2700 0.5855 0.5787 0.5588 0.5270 0.8747 0.8645 0.8347 0.7872 1.0000 0.9882 0.9541 0.8999
0.3000 0.2965 0.2862 0.5787 0.5855 0.5787 0.5588 0.8645 0.8747 0.8645 0.8347 0.9882 1.0000 0.9882 0.9541
0.2965 0.3000 0.2965 0.5588 0.5787 0.5855 0.5787 0.8347 0.8645 0.8747 0.8645 0.9541 0.9882 1.0000 0.9882
0.2862 0.2965 0.3000 05270 0.5588 0.5787 0.5855 0.7872 0.8347 0.8645 0.8747 0.8999 0.9541 0.9882 1.0000

Table B.5.2-4: MIMO correlation matrices for low correlation

1x2 case

Riow =12

1x4 case

RIow =1y

2x2 case

Riow =14

2x4 case

4x4 case

In Table B.5.2-4, 1, isa dxd identity matrix.

NOTE:

For completeness, the 1x2 cases were defined for high, medium and low correlation but for Rel-8
onwards for 1Tx, performance requirements exist only for low correlation.
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Annex C (normative):

Characteristics of the interfering signals

<Text will be added.>

The interfering signal shall be a PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data
content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211. Mapping of

PUSCH modulation to receiver requirement are specified in Table C.1.

Table C.1.: Modulation of the interfering signal

Receiver requirement Modulation
In-channel selectivity 16QAM
Adjacent channel selectivity QPSK
and narrow-band blocking
Blocking QPSK
Receiver intermodulation QPSK
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Annex D (normative):
Environmental requirements for the BS equipment

D.1 General

For each test in the present document, the environmental conditions under which the BS is to be tested are defined.

D.2 Normal test environment

When a normal test environment is specified for a test, the test should be performed within the minimum and maximum
limits of the conditions stated in Table D.1.

Table D.1: Limits of conditions for Normal Test Environment

Condition Minimum Maximum
Barometric pressure 86 kPa 106 kPa
Temperature 15°C 30°C
Relative Humidity 20 % 85 %
Power supply Nominal, as declared by the manufacturer
Vibration Negligible

The ranges of barometric pressure, temperature and humidity represent the maximum variation expected in the
uncontrolled environment of a test laboratory. If it is not possible to maintain these parameters within the specified
limits, the actual values shall be recorded in the test report.

NOTE: This may, for instance, be the case for measurements of radiated emissions performed on an open field
testsite.

D.3 Extreme test environment

The manufacturer shall declare one of the following:
1) the equipment class for the equipment under test, as defined in the IEC 60 721-3-3 [6];
2) the equipment class for the equipment under test, as defined in the IEC 60 721-3-4[7];

3) the equipment that does not comply to the mentioned classes, the relevant classes from IEC 60 721
documentation for Temperature, Humidity and Vibration shall be declared.

NOTE: Reduced functionality for conditions that fall out side of the standard operational conditions are not tested
in the present document. These may be stated and tested separately.

D.3.1 Extreme temperature

When an extre me temperature test environment is specified for a test, the test shall be performed at the standard
minimumand maximumoperating temperatures defined by the manufacturer's declaration for the equip ment under test.

Minimum temperature:

The test shall be performed with the environment test equipment and methods including the required environ mental
phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-1 [8].

Maximum temperature:

The test shall be performed with the environmental test equipment and methods including the required environmental
phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-2 [9].
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NOTE: Itis recommended that the equipment is made fully operational prior to the equipment being taken to its
lower operating temperature.

D.4  Vibration

When vibration conditions are specified for a test, the test shall be performed while the equipment is subjected to a
vibration sequence as defined by the manufacturer’s declaration for the equipment under test. This shall use the
environmental test equipment and methods of inducing the required environmental phenomena in to the equipment,
conforming to the test procedure of IEC 60 068-2-6 [10]. Other environmental conditions shall be within the ranges
specified in clause D.2.

NOTE: The higher levels of vibration may induce undue physical stress in to equipment after a prolonged series
of tests. The testing body should only vibrate the equipment during the RF measurement process.

D.5 Power supply

When extreme power supply conditions are specified for a test, the test shall be performed at the standard upper and
lower limits of operating voltage defined by manufacturer's declaration for the equipment under test.

Upper voltage limit:

The equipment shall be supplied with a voltage equal to the upper limit declared by the manufacturer (as measured at
the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum
temperature limits declared by the manufacturer for the equip ment, to the methods described in IEC 60 068-2-1 [8] Test
Ab/Ad and IEC 60 068-2-2 [9] Test Bb/Bd: Dry Heat.

Lower voltage limit:

The equipment shall be supplied with a voltage equal to the lower limit declared by the manufacturer (as measured at
the input terminals to the equipment). The tests shall be carried out at the steady state minimum and maximum
temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [8] Test
Ab/Ad and IEC 60 068-2-2 [9] Test Bb/Bd: Dry Heat.

D.6 Measurement of test environments

The measurement accuracy of the BS test environments defined in Annex D, Test environments shall be.

Pressure: +5 kPa.
Temperature: +2 degrees.
Relative Humidity: +5%.

DC Voltage: +1,0 %.
AC \Voltage: +1,5%.
Vibration: 10 %.

Vibration frequency: 0,1 Hz.

The above values shall apply unless the test environment is otherwise controlled and the specification for the control of
the test environment specifies the uncertainty for the parameter.
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Annex E (normative):
General rules for statistical testing

<Text will be added.>
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Annex F (normative):
Global In-Channel TX-Test

F.1 General

The global in-channel Tx test enables the measurement of all relevant parameters that describe the in-channel quality of
the outputsignal of the TX under test in a single measurement process.

The parameters describing the in-channel quality of a trans mitter, however, are not necessarily independent. The
algorithm chosen for description inside this annex places particu lar emphasis on the exclusion of all interdependencies
among the parameters.

F.2.1 Basic principle

The process is based on the comparison of the actual output signal of the TX under test, received by an ideal receiver,
with a reference signal, that is generated by the measuring equipment and represents an ideal error free received signal.
Allsignals are represented as equivalent (generally complex) baseband signals.

The description below uses numbers and illustrations as examp les. These numbers are taken from frame structure 1 with
normal CP length and a transmission bandwidth configuration of Ngrg = 100. The application of the text below, however,
is not restricted to this parameterset.

F.2.2 Output signal of the TX under test

The output signal of the TX under test is acquired by the measuring equipment and stored for further processsing. It is
sampled at a sampling rate of 30.72 Msps and it is named z(v). In the time domain it comprises at least 1 frame:: z(v). It
is modelled as a signal with the following parameters: demodulated data content, carrier frequency, amplitude and

phase for each subcarrier.

F.2.3 Reference signal

Two types of reference signal are defined:

The reference signal i;(v) is constructed by the measuring equipment according to the relevant TX specifications, using
the following parameters: demodulated data content, nominal carrier frequency, nominal amplitude and phase for each
subcarrier. 1t is represented as a sequence of samples at a sampling rate of 30.72 Msps in the time domain. The
structure of the signal is described in the testmodells.

The reference signal i>(v) is constructed by the measuring equipment according to the relevant TX specifications, using
the following parameters: restricted data content: nominal Reference Symbols and the Primary Synchronisation
Channel, (all other modulation symbols are set to 0 V), nominal carrier frequency, nominal amplitude and phase for
each applicable subcarrier, nominal timing. It is represented as a sequence of samples at a sampling rate of 30.72 Msps
in the time domain.

F.2.4 Measurement results

The measurement results, achieved by the global in channel TX test are the following:
o Carrier Frequency error
e EVM (Error Vector Magnitude)

e Resource Element TX power
o RS TX power (RSTP)

o OFDM Symbol TX power (OSTP)
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Other side results are: residual amplitude- and phase response of the TX chain after
equalisation.

F.2.5 Measurement points

Resource element TX power is measured after the FFT as described below. EVM is calculated after the Equalizer
(Ampl./ Phase correction). The result of the frequency synchronisation is the frequency offset. It is performed in the
pre- and/or post-FFT domain. The FFT window of 2048 samples out of 2194 samples (data +CP) in the time domain is

selected in the box CP removal.

Synchronisation,

time/frequ
BS under
Test FFT
2048 100 Per _ Symbo_l
RE- CP- subcarrier Detection /
N N N RBs, | Ampl. ,| decoding
correc- 1200 | /phase
i remov
tion sub correction
carr
EVM
RETP

Figure E.2.5-1: Measurement points

F.3.1 Pre FFT minimization process

Sample Timing, Carrier Frequency in z(v) are varied in order to minimise the difference between z(v) and i3 (v) ,
after the amplitude ratio of z(v) and i; (v) has been scaled. Best fit (minimumdifference) is achieved when the RMS
difference value between z(v) and i(v) is an absolute minimum.

The carrier frequency variation is the measurement result: Carrier Frequency Error.

Fromthe acquired samples one carrier frequency error can be derived.

Note 1. The minimisation process, to derive the RF error can be supported by Post FFT operations. However the
minimisation process defined in the pre FFT domain comprises all acquired samples (i.e. it does not
exclude the samples inbetween the FFT widths and it does not exclude the bandwidth outside the
transmission bandwidth configuration.

Note 2. The algorithm would allow to derive Carrier Frequency error and Samp le Frequency error of the T X under
test separately. However there are no requirements for Sample Frequeny error. Hence the algorithm
models the RF and the sample frequency commonly (not independently). It returns one error and does not

distinuish between both.

After this process the samples z(v) are called ZO(V).
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F.3.2 Timing of the FFT window

The FFT window length is 2048 samples per OFDM symbol. 140 FFTs (286720 samples) cover less than the acquired
number of samples (30720 samples in 10 subframes) The position in time for FFT must be determined.

In an ideal signal, the FFT may start at any instant within the cyclic prefix without causing an error. The TX filter,
however, reduces the window. The EVM requirements shall be met within a window W<CP. There are three different
instants for FFT:

Centre of the reduced window, called AC , AC—W/2 and AC +W/2,

The BS shall trans mit a signal according to the Test models, intended for EVM. The primary synchronisation signal and
the reference signal shall be used to find the centre of the FFT window.

The timing of the measured signal is determined in the pre FFT domain as follows, using 2°(v) and i»(v) :

1. The measured signal is delay spread by the TX filter. Hence the distinct boarders between the OFDM symbols
and between Data and CP are also spread and the timing is not obvious.

2. Inthe Reference Signal iy(v) the timing is known.

3. Correlation between (1.) and (2.) will result in a correlation peak. The meaning of the correlation peak is
approx. the “impulse response” of the TX filter.
The meaning of “impulse response” assumes that the autocorre lation of the reference signal i>(v) is a Dirac
peak and that the correlation between the reference signal i;(v) and the data in the measured signal is 0. The
correlation peak, (the highest, or in case of more than one highest, the earliest) indicates the timing in the
measured signal.

The number of samples, used for FFT is reduced compared to z°(v). This subset of samples is called 2’ (v).

Fromthe acquired samples one timing can be derived.

The timing of the centre AC with respect to the different CP length in a slot is as follows: (Frame structure 1, normal
CP length)

AC is on T=72 within the CP of length 144 (in OFDM symbol 1to 6)
AC is on T¢=88 (=160-72) within the CP of length 160 (in OFDM symbol 0)

F.3.3 Resource Element TX power

Perform FFT (z’(v)) with the FFT window timing AC
The result is called Z’(t,f). The RE TX power is then defined as:

RETP =| Z'(t,f) | 15KHz

Fromthis the Reference Signal Transmit power (RSTP) is derives as follows:

RSTP =1 > RETP,

n RS RE locations
withinsubframe

It is an average power and accu mulates the powers of the reference symbols within a sub frame divided by n, the
number of reference symbols within a sub frame.

From RETP the OFDM Symbol TX power (OSTP) is derived as follows:

OSTP= > RETP

alINS-NS® RE locations
of 4thsymbolwithinsubframe

It accumu lates all sub carrier powers of the 4th OFDM symbol. The 4th (out of 14 OFDM symbols within a subframe
(in case of frame type 1, normal CP length)) contains exclusively PDSCH.

Fromthe acquired samples 10 values for each RSTP and OSTP can be derived.
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F.3.4 Post FFT equalisation

Perform 140 FFTs on z’(v), one for each OFDM symbol comprising the full frame with the FFT window timing AC .
(in case of frame type 1, normal CP length) The result is an array of samples, 140 in the time axis t times 2048 in the
frequency axis f.

The equalizer coefficients a(f)and @ (f) are determined as follows:

1. Calculate the complex ratios (amplitude and phase) of the post-FFT acquired signal Z'(t, f) and the post-FFT
Ideal signal |2 (t, f ) , for each reference symbol, over 10 subframes. This process creates a set of complex
ratios:

Z'(t, f)

I 2 (t’ f )

2. Perform time averaging at each reference signal subcarrier of the complex ratios, the time-averaging length is 10
subframes. Prior to the averaging of the phases gﬂ(ti, f ) an unwrap operation must be performed according to

a(t, f).eet" =

the following definition: The unwrap operation corrects the radian phase angles of (o(ti , f ) by adding multip les

of 2*P1 when absolute phase jumps between consecutive time instances t;j are greater then or equal to the jump
tolerance of Pl radians. This process creates an average amplitude and phase for each reference signal subcarrier
(i.e. every third subcarrier with the exception of the reference subcarrier spacing across the DC subcarrier).

Sa(t,. 1)

a(f)y="=+—~-— N

M=

_ ¢(ti' f)

o(f) =

Il
[iN

Where N is the number of reference symbol time-domain locations ¢; from Z’ (f,t) for each reference signal
subcarrier f .

3. The equalizer coefficients for amplitude and phase 4(f) and @( ) at the reference signal subcarriers are

obtained by computing the moving average in the frequency domain of the time-averaged reference signal
subcarriers, i.e. every third subcarrier. The moving average window size is 19. For reference subcarriers at or
near the edge of the channel the window size is reduced accordingly as per figure F. 3.4.

4. Perform linear interpolation from the equalizer coefficients a(f) and @( ) to compute coefficients a(f),
@(f) foreach subcarrier.

The equalized samples are called Z’¢4(f t).
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From the 10"
subcarrier onwards the
window size is 19 until
the upper edge of the
channel is reached and
the window size
reduces back to 1

»
»

Reference subcarriers

Figure F.3.4-1: Reference subcarrier smoothing in the frequency domain

EVM

For EVM create two sets of Z’¢(f,t)., according to the timing "AC—-W/2 and AC+W/2”, using the equalizer coefficients

from F.3.4.

The equivalent ideal samples are calculated form i;(v) (clause F.2.3) and are called I(ft).

The EVM s the difference between the ideal waveformand the measured and equalized waveform.

where

EVM

> Sz (fot)-1(ft)

teT

feF(t)

> )

teT feF(t)

T is the set of symbols with the considered modulation scheme being active within the subframe,

F(t) is the set of subcarriers within the N§CB resource blocks with the considered modulation scheme being active in

symbol t,

I(t, f) is the ideal signal reconstructed by the measurement equipment in accordance with relevant Test models,

Z'y, (t, T) is the equalized signal under test.

Notel:

Although the basic unit of measurement is one subframe, the equalizer is calculated over the entire 10

subframes measurement period to reduce the impact of noise in the reference symbols.

Note 2: Applicability of EVM calculation:

One EVM value is associated to 12 subcarriers times 1 subframe = pair of 2 RBs = 168 resource elements.

3GPP



Release 11 205 3GPP TS 36.141 V11.6.0 (2013-09)

But only a reduced number of REs in this pair of 2 RBs contribute to EVM. Those are the PDSCH REs, containing the
considered modulation scheme. Only those pairs of 2 RBs are evaluated with respect to EVM, which contain the
maximumnumber of PDSCH REs. (EVM -relevant location in the time/frequency grid ) The others are not evaluated.

In specific:

For bandwidth 1.4 MHz:

Only the pairs of 2 RBs containing 138 PDSCH REs are used for EVM. Only those 138 REs contribute to EVM
All pairs of 2 RBs, which contain less than 138 PDSCH REs, are not evaluated with respect to EVM.

For all other Bandwidths:

Only the pairs of 2 RBs containing 150 PDSCH REs are used for EVM. Only those 150 REs contribute to EVM

All pairs of 2 RBs, which contain less than 150 PDSCH REs, are not evaluated with respect to EVM.

This restriction serves to avoid weighted averaging in F.4.2.

F.4.2 Averaged EVM

EVM is averaged over all allocated EVM relevant locations in the frequency domain, and 10 consecutive downlink
subframes (10 ms):

(The locations in the time-frequency grid are occupied irregularly, see Fig F.4.2-1)

EVM is derived by: square the EVM resultsin F.4.1, sumthe squares over all EVM relevant locations in the
time/frequency grid, divide the sumby the number of EVM relevant locations, square-root the quotient.

The EVM requirements should be tested against the maximum of the average EVM at the window W extremities of the
EVM measurements:

Thus EVM is calculated using At = Aﬁ in the expressions above and EVM 1 is calculated using At = Afh (I
and h, low and high. Where | is the timing AC—W/2 and and high is the timing AC +W/2)

Thus we get:

EVM . = max(EVM,, EVMy)

final

For TDD special fields (DWPTS and GP) are not included in the averaging.

15 RBs
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10 subframes >

Yellow: 136 EVM -relevant locations in the time/frequency grid
Blue: non PDSCH REs
White: RBs with non-maximum number of PDSCH REs

Figure F.4.2-1: Applicability of EVM calculation Example: E-TM1.x, E-TM3.x, 3MHz

F.4.2.1 Averaged EVM (TDD)

For TDD the averaging in the time domain can be calculated fromsubframes of different frames and should have a
minimumof 10 subframes averaging length. TDD special fields (DwWPTS and GP) are not included in the averaging.
EVM ;. is derived by: Square the EVM results in a frame. Relevant for EVM are subframes in a frame, which are
active in the DL, Ndl. Within these subframes, those RBs are relevant, that carry the maximum number of PDSCH REs
(same as FDD). Sum the squares, divide the sumby the number of EVM relevant locations, square-root the quotient.
(RMS)

The EVM ame i calculated, using the maximum of EVM . at the window W extremities. Thus EVM frame, is

calculated using At = Af and EVM frame,h is calculated using At = At~h. (l'and h, low and high. Where | is the
timing AC —W/2 and and high is the timing AC +W/2)

EVM == maX( EVM frame,| 4 EVM frame,h)

frame

In order to unite at least 10 subframes, consider the minimum integer number of radio frames, containing at least 10
EVM relevant subframes. Unite by RMS.

N
frame 10
EVM = L Z EVM lgrame ko N frame — IV —‘
N frame k=1 ' N dl

The result, EVM , is compared against the limit.
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Annex G (informative):
Test Tolerances and Derivation of Test Requirements

The Test Requirements in this specification have been calculated by relaxing the Minimum Requirements of the core
specification using the Test Tolerances defined here. When the Test Tolerance is zero, the Test Requirement will be the
same as the Minimum Requirement. When the Test Tolerance is non-zero, the Test Requirements will differ fromthe
Minimum Requirements, and the formula used for this relaxation is given in the following tables.

The Test Tolerances are derived from Test System uncertainties, regulatory requirements and criticality to system
performance. As a result, the Test Tolerances may sometimes be set to zero.

The test tolerances should not be modified for any reason e.g. to take account of commonly known test systemerrors
(such as mismatch, cable loss, etc.).

Note that a formula for applying Test Tolerances is provided for all tests, even those with a test tolerance of zero. This
is necessary in the case where the Test System uncertainty is greater than that allowed in clause 4.1.2. In this event, the
excess error shall be subtracted fromthe defined test tolerance in order to generate the correct tightened Test
Requirements as defined in this Annex

[FFS: For example, a Test Systemhaving 0.9 d B uncertainty for test 6.2 Base Station maximum output power (which is
0.2 dB above the limit specified in clause 4.1.2) would subtract 0.2 dB fromthe Test Tolerance of 0.7 d B defined in this
Annex This new test tolerance of 0.5 d B would then be applied to the Minimum Requirement using the formula
defined in Table G.2-1to give a new range of £2.5 d B of the manufacturer's rated output power.

Using this same approach for the case where a test had a test tolerance of 0 d B, an excess error of 0.2 dB would result in
a modified test tolerance of -0.2 dB.]
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G.1

Measurement of transmitter

Table G.1-1: Derivation of Test Requirements (Transmitter tests)

Test Minimum Test Test Requirement in TS 36.141
Requirement in Tolerance
TS 36.104 (TT)
6.2 Base station Formula:
maximum output o .
power Upper limit+ TT, Lower limit- TT
In normal Nomal and | In normal conditions:
conditions: extreme within +2.7 dB and -2.7 dB of the manufacturer's rated
within +2 dB of conditions: | output power, f< 3.0GHz
manufacturer's o
rated output 0.7dB,f< within +3.0 dB and -3.0 dB of the manufacturer's rated
power 3.0GHz output power, 3.0GHz < f<4.2GHz
1.0dB, In extreme conditions:
3.0GHz< f within +3.2 dB and -3.2 dB of the manufacturer's rated
<4.2GHz output power, f< 3.0GHz
In extreme
conditions: within +3.5 dB and -3.5 dB of the manufacturer's rated
within £2.5 dB of output power, 3.0GHz< f<4.2GHz
manufacturer's
rated output
power
6.3.2 Total power 0.4dB Formula:
dynamic range Total power Total power dynamic range — TT (dB)
dynamic range
(dB): 14 MHZE-UTRA: 7.3
1.4 MHzE- 3MHzE-UTRA 11.3
UTRA 7.7 5 MHzE-UTRA: 13.5
3 MHzE-UTRA 10 MHz E-UTRA: 16.5
117 15 MHz E-UTRA: 18.3
5 MHZE-UTRA: 20 MHz E-UTRA: 19.6
13.9 10 MHz
E-UTRA: 16.9
15 MHz E-UTRA:
18.7
20 MHz E-UTRA:
20
6.4.1 Transmitter OFF | -85dBm/MHz. 2dB,f< Formula:
power 3.0GHz Minimum Requirement + TT
2.5dB,
3.0GHz< f
<4.2GHz
6.4.2 Transmitter Transmitter N/A Minimum Requirement
transient period transient period :
offto on: 17 us
on to off: 17 us
6.5.1 Frequencyerror | Frequency error 12 Hz Formula: Frequency Error limit+ TT
limit £0.05 ppm 0.05 ppm + 12 Hz
6.5.2 EVM EVM limit: 1% Formula:
QPSK:17.5% .
16QAM: 12.5 % EVMIimit+ TT
64QAM: 8 % QPSK: 185 %
16QAM: 13.5 %
64QAM: 9 %
6.5.3 Time alignment Time alignment 25 ns Formula:
error error within 65 ns Time alignment error limit+ TT
90 ns
6.5.4 DL RS power DL RS power 0.8dB,f< Formula:
shall be within Upper limit+ TT
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+2.1dB

3.0GHz

1.1 dB,
3.0GHz< f
<4.2GHz

Lower limit-TT
DL RS power shall be within £2.9 dB, f< 3.0GHz
DL RS power shall be within £3.2 dB, 3.0GHz<f<4.2GHz

6.6.1 Occupied
bandwidth

1.4 MHz
3MHz
5MHz
10 MHz
15 MHz
20 MHz

0 kHz

Formula:
Minimum Requirement + TT

6.6.2 Adjacent
Channel Leakage
power Ratio (ACLR)

Paired spectrum
ACLR:

45 dB for E-UTRA
45 dB for UTRA

Unpaired
spectrum ACLR:
45 dB for E-UTRA
45 dB for 1.28
Mcps UTRA

45 dB for 3.84
Mcps UTRA

45 dB for 7.82
Mcps UTRA

CACLR:

45 dB
Absolute limit -
13dBm /MHz
Absolute limit
-15dBm / MHz

0.8dB
0.8dB

0.8dB
0.8dB

0.8dB

0.8dB

0.8dB

0dB

0dB

Formula:
ACLR Minimum Requirement - TT
Absolute limit+TT

Paired spectrum ACLR:
44.2 dB
44.2 dB

Unpaired spectrum ACLR:
44.2 dB

44.2 dB

44.2 dB

44.2 dB

CACLR:

44.2 dB

Absolute limit -13dBm / MHz

Absolute limit -15dBm / MHz

6.6.3 Operating band
unwanted emissions

For Wide Area
BS:

Cateqgory A,
bands < 1GHz

For 1.4AMHz BW:
Offsets < 2.8MHz
-1dBm to -11dBm
/100kHz

Offsets = 2.8MHz
-13dBm / 100kHz

For 3SMHz BW:
Offsets < 3MHz
-4.5dBm to -
14.5dBm /
100kHz

Offsets = 3MHz
-13dBm / 100kHz

For 5,10, 15,
20MHz BW:
Offsets < 10MHz
-7dBm to -14dBm
/100kHz

Offsets = 10MHz
-13dBm / 100kHz

Cateqgory A,
bands > 1GHz

For 1.4AMHz BW:
Offsets < 2.8MHz
-1dBm to -11dBm
/ 100kHz

Offsets = 2.8MHz
-13dBm / 1MHz

1.5dB

0dB

1.5dB

0dB

1.5dB

0dB

1.5dB, f<
3.0GHz
1.8dB,
3.0GHz< f
<4.2GHz

0dB

Formula:

Minimum Requirement + TT
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For SMHz BW: 1.5dB, f<
Offsets < 6MHz 3.0GHz
-5dBm to -15dBm | 1.8dB,
/100kHz 3.0GHz< f

<4.2GHz
Offsets = 6MHz
-13dBm / 1MHz 0dB
For 5,10, 15, 1.5dB,f<
20MHz BW: 3.0GHz
Offsets < 10MHz 1.8dB,
-7dBm to -14dBm | 3.0GHz< f
/100kHz <4.2GHz
Offsets =2 10MHz
-13dBm / 1MHz 0odB
Category B
bands < 1GHz
For 1.AMHz BW:
Offsets <2.8MHz | 1.5dB
-1dBm to -11dBm
/100kHz
Offsets = 2.8MHz
-16dBm / 100kHz | 0dB
For 3SMHz BW:
Offsets < 6MHz 1.5dB
-5dBm to -15dBm
/ 100kHz
Offsets = 6MHz
-16dBm / 100kHz | odB
For 5, 10, 15,
20MHz BW:
Offsets < 10MHz
-7dBm to -14dBm | 1.5dB
/100kHz
Offsets =2 10MHz
-16dBm / 100kHz | 0dB
Category B,
bands > 1GHz 1.5dB, f<
For 1.AMHz BW: 3.0GHz
Offsets <2.8MHz | 1.8dB,
-1dBm to -11dBm | 3.0GHz< f
/100kHz <4.2GHz
Offsets = 2.8MHz
-15dBm / 1MHz odB
For SMHz BW: 1.5dB,f<
Offsets < 6MHz 3.0GHz
-5dBm to -15dBm | 1.8dB,
/100kHz 3.0GHz< f
<4.2GHz
Offsets = 6MHz
-15dBm / 1MHz 0dB
For 5,10, 15, 1.5dB,f<
20MHz BW: 3.0GHz
Offsets < 10MHz 1.8dB,
-7dBm to -14dBm | 3.0GHz< f
/ 100kHz <4.2GHz
Offsets =2 10MHz
-15dBm / 1MHz 0dB
For Home BS:
Category Aand
B: 1.5dB, f<
For 1.4AMHz BW: 3.0GHz
Offsets <2.8MHz | 1.8dB,
-30dBm to - 3.0GHz< f
36dBm / 100kHz
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Offsets = 2.8MHz
-50 dBm to -
32dBm / 1MHz

For 3AMHz BW:
Offsets < 6MHz
-34dBm to -
40dBm / 100kHz

Offsets = 6MHz
-50dBm to -
32dBm / 1MHz

For 5,10, 15,
20MHz BW:
Offsets < 10MHz
-36dBm to -
42dBm / 100kHz
Offsets =2 10MHz
-50dBm to -
32dBm / 1MHz

Additional Reqts,
bands < 1GHz

All BWs:

Additional Reqts,
bands > 1GHz

All BWs:

Additional Reqts
bands 12,13,14
All BWs:
Additional Reqts
bands 20
All BWs:

<4.2GHz

0dB

1.5dB, f<
3.0GHz
1.8dB,
3.0GHz< f
<4.2GHz

0dB

1.5dB, f<
3.0GHz
1.8dB,
3.0GHz< f
<4.2GHz

0dB

0dB

0dB

0dB

0dB

6.6.4.5.1 Transmitter
spurious emissions,
Mandatory
Requirements

Category A
9kHz<f<150
kHz:

-13dBm / 1kHz

150 kHz<f< 30
MHz:
-13dBm /10 kHz

30MHz<f< 1
GHz
-13dBm /100 kHz

1GHz< f<12.75
GHz
-13dBm /1 MHz

0dB

Formula:
Minimum Requirement + TT

6.6.4.5.2 Transmitter
spurious emissions,
Mandatory
Requirements

Cateqgory B
9kHz<f<150

kHz:
-36dBm /1 kHz

150 kHz<f< 30
MHz:
-36dBm /10 kHz

30 MHz<f< 1
GHz:
-36dBm /100 kHz

1GHz< f<12.75
GHz
-36dBm /1 MHz

0dB

Formula:
Minimum Requirement + TT

6.6.4.5.3 Transmitter
spurious emissions,
Protection of BS
receiver

-96dBm /100 kHz

0dB

Formula:
Minimum Requirement+ TT
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6.6.4.5.4 Transmitter | Levels from - 0dB Formula:

spurious emissions, 61dBm to -41dBm Minimum Requirement+ TT
Additional spurious )

emissions Bandwidths from

6.25 kHzto 1MHz
See TS 36.104 [2]

requirements

for details
6.6.4.5.5 Transmitter | Levels from - 0dB Formula:
spurious emissions, 98dBm to -96dBm Minimum Requirement + TT
Co-location Banduidth 100
kHz
See TS 36.104 [2]
for details
6.7 Transmitter Wanted signal 0dB Formula: Ratio + TT
intermodulation level - interferer
(interferer level = 30dB Wanted signal level - interferer level = 30 + 0dB

requirements)

This tolerance applies
to the stimulus and not
the measurements
defined in 6.6.2,6.6.3
and 6.6.4.

G.2 Measurement of receiver

Table G.2-1: Derivation of Test Requirements (Receiver tests)

Test Minimum Requirementin TS Test Test Requirement in TS 36.141
36.104 Tolerance
am
7.2 Reference sensitivity Reference sensitivity power Formula: Reference sensitivity power
level level: level + TT
f<3.0GHz | f<3.0GHz
-106.8 dBm for 1.4 MHz BW 0.7 dB -106.1 dBm for 1.4 MHz BW
-103.0 dBm for 3 MHz BW 0.7 dB -102.3 dBm for 3 MHz BW
-101.5 dBm for 5 MHz BW 0.7 dB -100.8 dBm for 5 MHz BW
-101.5 dBm for 10 MHz BW 0.7dB -100.8 dBm for 10 MHz BW
-101.5 dBm for 15 MHz BW 0.7 dB -100.8 dBm for 15 MHz BW
-101.5 dBm for 20 MHz BW 0.7 dB -100.8 dBm for 20 MHz BW

3.0GHz<f | 3.0GHz<f<4.2GHz
<4.2GHz -105.8 dBm for 1.4 MHz BW
1.0dB -102.0 dBm for 3 MHz BW
-100.5 dBm for 5 MHz BW
-100.5 dBm for 10 MHz BW
-100.5 dBm for 15 MHz BW
-100.5 dBm for 20 MHzBW

T-put limit = 95% of maximum T-put limit unchanged
for the Ref Meas channel
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7.3 Dynamic range

Wanted signal power for Wide
Area BS:

Formula: Wanted signal power + TT

0.3dB -76.0 dBm for 1.4 MHz BW
-76.3 dBm for 1.4 MHz BW 0.3dB -72.1 dBm for 3 MHz BW
-72.4 dBm for 3 MHz BW 0.3dB -69.9 dBm for 5 MHz BW
-70.2 dBm for 5 MHz BW 0.3dB -69.9 dBm for 10 MHz BW
-70.2 dBm for 10 MHz BW 0.3dB -69.9 dBm for 15 MHz BW
-70.2 dBm for 15 MHz BW 0.3dB -69.9 dBm for 20 MHz BW
-70.2 dBm for 20 MHz BW
Interferer signal power unchanged
Wanted signal power for Home T-put limit unchanged
BS:
-31.8 dBm for 1.4 MHz BW
-27.9 dBm for 3 MHz BW
-25.7 dBm for 5 MHz BW
-25.7 dBm for 10 MHz BW
-25.7 dBm for 15 MHz BW
-25.7 dBm for 20 MHz BW
T-put limit = 95% of maximum
for the Ref Meas channel
7.4 In-channel selectivity Wanted signal power: Formula: Wanted signal power + TT
f<3.0GHz | f<3.0GHz
-106.9 dBm for 1.4 MHz BW 1.4dB -105.5 dBm for 1.4 MHz BW
-102.1 dBm for 3 MHz BW 1.4dB -100.7 dBm for 3 MHz BW
-100.0 dBm for 5 MHz BW 1.4dB -98.6 dBm for 5 MHz BW
-98.5 dBm for 10 MHz BW 1.4dB -97.1 dBm for 10 MHz BW
-98.5 dBm for 15 MHz BW 1.4dB -97.1 dBm for 15 MHz BW
-98.5 dBm for 20 MHz BW 1.4dB -97.1 dBm for 20 MHz BW
3.0GHz<f | 3.0GHz< f<4.2GHz
<4.2GHz -105.1 dBm for 1.4 MHz BW
1.8dB -100.3 dBm for 3 MHz BW
-98.2 dBm for 5 MHz BW
-96.7 dBm for 10 MHz BW
-96.7 dBm for 15 MHz BW
-96.7 dBm for 20 MHz BW
Interferer signal power unchanged
T-put limit = 95% of maximum T-put limit unchanged
for the Ref Meas channel
7.5 Adjacent Channel Narrowband blocking: 0dB Formula: Wanted signal power + TT

Selectivity (ACS) and
narrow-band blocking

Wanted signal power, all BWs:
(Prersens + 6 dB)

Interferer signal power, all BWs:

-49dBm

Adjacent channel selectivity:
Wanted signal power

For1.4 MHzBW:

(Prersens + 11dB)

For 3 MHzBW:

(Prersens + 8dB)

For5 MHz, 10MHz, 15MHz and
20MHz BW:

(PrerFsens + 6dB)

Interferer signal power, all BWs:

-52 dBm

T-put limit = 95% of maximum
for the Ref Meas channel

Narrowband blocking:
all BWs: ( Prersens + 6 dB)

Interferer signal power unchanged

Adjacent channel selectivity:
Wanted signal power

For1.4 MHzBW:

(Prersens + 11dB)

For3 MHzBW:

(Prersens + 8dB)

For 5 MHz, 10MHz, 15MHz and
20MHz BW:

(Prersens + 6dB)

Interferer signal power unchanged

T-put limit unchanged
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7.6.5.1Blocking (General In-band blocking 0dB Formula:
requirements) Wanted signal power, all BWs: Wanted signal power + TT, all BWs:
(Prersens + 6 dB) (Prersens + 6 dB)
Interferer signal power, all BWs: Interferer signal power unchanged
-43dBm
T-put limit unchanged
Out of band blocking
Wanted signal power, all BWs:
(Prersens + 6 dB)
Interferer signal power, all BWs:
-15dBm CW
T-put limit = 95% of maximum
for the Ref Meas channel
7.6.5.2Blocking (Co- Co-located blocking 0dB Formula:
location with other base Wanted signal power, all BWs: Wanted signal power + TT, all BWs:
stations) (Prersens + 6 dB) (Prersens + 6 dB)
Interferer signal power, all BWs: Interferer signal power unchanged
+16dBm
T-put limit = 95% of maximum T-put limit unchanged
for the Ref Meas channel
7.7 Receiver spurious -57dBm /100 kHz 0dB Formula:
o - ) N
emissions -47dBm /1 MHz Minimum Requirement+ TT
Emission requirements unchanged
7.8 Receiver Wanted signal power, all BWs: 0dB Formula: Wanted signal power + TT,

intermodulation

(Prersens + 6dB)

CW Interferer power, all BWs:
-52 dBm

Modulated_Interferer power:, all
BWs:
-52.dBm

T-put limit = 95% of maximum
for the Ref Meas channel

all BWs: ( Prersens + 6dB)

CW Interferer signal power
unchanged

Modulated Interferer signal power
unchanged

T-put limit unchanged
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G.3

Measurement of Performance Requirements

Table G.4-1: Derivation of Test Requirements (Performance tests)

Test Minimum Requirementin TS Test Test Requirement in TS 36.141
36.104 Tolerance
(am
8.2.1 Performance SNRs as specified 0.6dB Formula: SNR + TT
requirements of PUSCH in -
multipath fading T-put limit unchanged
propagation conditions
transmission on single
antenna port
8.2.1A Performance SNRs as specified 0.8dB Formula: SNR + TT
requirements of PUSCH in A
multipath fading T-put limit unchanged
propagation conditions
transmission on two
antenna ports
8.2.2 Performance SNRs as specified 0.6dB for Formula: SNR + TT
;Z?S;rt?nn;?s for UL timing fading cases T-put limit unchanged
0.3dB for
AWGN
cases
8.2.3 Performance SNRs as specified 0.6dB Formula: SNR + TT
fg}glﬁmgns for HARQ- False ACK limit unchanged
ultiplexed on L
PUSCH Correct ACK limit unchanged
8.2.4 Performance SNRs as specified 0.3dB Formula: SNR + TT
requirements for High -
Speed Train conditions T-putlimit unchanged
8.3.1 ACK missed SNRs as specified 0.6dB Formula: SNR + TT
gitgcgar}forsmgle user False ACK limit unchanged
omat la S
fransmission on single Correct ACK limit unchanged
antenna port
8.3.2 CQImissed SNRs as specified 0.6dB Formula: SNR + TT
detection for PUCCH -
format 2 transmission on False CQI “m.'t ynchanged
single antenna port Correct CQI limit unchanged
8.3.3 ACK missed SNRs as specified 0.6dB Formula: SNR + TT
gtatg%tllc_)lr};?';rgtullt;user False ACK limit unchanged
Correct ACK limit unchanged
8.3.4 ACK missed SNRs as specified 0.6 dB Formula: SNR + TT
format 1b with Channel Faise ACK limit unchanged
Selection Correct ACK limit unchanged
8.3.5 ACK missed detection | SNRs as specified 0.6 dB Formula: SNR + TT
for PUCCH fomat 3 False ACK limit unchanged
Correct ACK limit unchanged
8.3.6 NAK to ACK detection | SNRs as specified 0.6 dB Formula: SNR + TT
for PUCCH format 3 False ACK limit unchanged
Correct NAK limit unchanged
8.3.7 ACK missed SNRs as specified 0.8dB Formula: SNR+ TT
detection for PUCCH o
format la transmission on False ACK "”?" ynchanged
two antenna poris Correct ACK limit unchanged
8.3.8 CQI performance SNRs as specified 0.8dB Formula: SNR + TT

requirements for PUCCH
format 2 transmission on
two antenna ports

False ACK limit unchanged
Correct ACK limit unchanged
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8.3.9 CQIlmissed
detection for PUCCH
format 2 with DTX detection

SNRs as specified

0.6 dB for
one antenna
port

Formula: SNR + TT

False CQI limit unchanged
Correct CQI limit unchanged

0.8 dB for
two antenna
ports

8.4.1 PRACH false alarm SNRs as specified 0.6dB for Formula: SNR + TT

sgsggg:&y and missed fading cases PRACH False detection limit
0.3dB for unchanged
AWGN PRACH detection limit unchanged
cases
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Annex H (Informative):
E-UTRAN Measurement Test Cases

<Text will be added.>

3GPP



Release 11 218 3GPP TS 36.141 V11.6.0 (2013-09)

Annex | (Informative):
Measurement system set-up

Example of measurement systemset-ups are attached below as an informative annex.

.1 Transmitter

|.1.1  Base station output power, output power dynamics,
transmitted signal quality, Frequency error, EVM, DL RS
power, Unwanted emissions

BS under Measurement
equipment
TX test X >

Figure 1.1-1: Measuring system Set-up for base station output power, output power dynamics,
transmitted signal quality, Frequency error, EVM, DL RS power, Unwanted emissions

.1.2 Transmitter intermodulation

Signal Generator
for the E-UTRA ATT1 BS Under
Modulated signal

Tx test

RX/TX or

TX

Spectrum analyser

Figure 1.1-2: Measuring system Set-up for Transmitter intermodulation
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TX1
BS under X2
TX test TX3
TX 4
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Diversity

4

timing

A 4

analyzer

\ 4

Termination

v

Termination

Figure 1.1-3: Measuring system Set-up for Test of Time alignment error

1.1.4 Home BS output power for adjacent channel protection

Signal generator for
adjacent channel
DL signal

Signal generator for
co-channel
interference

* antenna ports
- a (optional): DL measurement receiver connector
- b: main antenna port (UL/DL)

- ¢ (optional): diversity antenna port

a*
b Home BS
¢ (DUT)

Power
meter

Figure I.1-4: Measuring system set-up for Home BS output power for adjacent channel protection

1.1.5 Home BS output power for co-channel E-UTRA protection
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a*

Signal generator for

co-channel
AN Home BS

interference N O b*
@' Q e (bum

* antenna ports

>
_|
_|
@
1

- a (optional): DL measurement receiver connector Power
meter

- b: main antenna port (UL/DL)

- ¢ (optional): diversity antenna port

Figure 1.1-5: (Option 1) Measuring system set-up for Home BS output power for co-channel E-UTRA
protection

Signal generator for N
co-channel ATT1 Q oo @ 4
interference *\
A Home BS
N b*
Signal generator for ATT2 e O B )
MUE UL me  (Bum
Interference

* antenna ports

- a (optional): DL measurement receiver connector Power
meter

- b: main antenna port (UL/DL)

- ¢ (optional): diversity antenna port

Figure 1.1-6: (Option 2) Measuring system set-up for Home BS output power for co-channel E-UTRA
protection

.2 Receiver

NOTE: No HARQ feedback is done for any receiver test in Annex1.2.
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1.2.1  Reference sensitivity level

RF signal BS under RX
source Test
RX1 or
RF out Y RXUTX
RX2
Termination
(If needed)

Figure 1.2-1: Measuring system Set-up for Base Station Reference sensitivity level Test

1.2.2  Dynamic range

BS under RX test

Signal generator for the
wanted signal

RX1
Hybrid RX2

Signal generator for the
AWGN interfering
signal

Termination
(if needed)

Figure 1.2-2: Measuring system Set-up for Dynamic range
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1.2.3 In-channel selectivity

BS under RX test
Signal generator for the RX1
wanted signal and )
E-UTRA interfering Hybrid RX2
signal
Termination —|
(if needed)

Figure 1.2-3: Measuring system Set-up for In-channel selectivity
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1.2.4  Adjacent Channel Selectivity (ACS) and narrowband

blocking
BS Under

Signal Generator ATTL RX Test
for the wanted
signal

HYBRID RX1
Signal Generator ATT2 RX2
for the interfering
signal TERMINATION

Figure 1.2-4: Measuring system Set-up for Adjacent channel selectivity and narrowband blocking

1.2.5  Blocking characteristics

Termination

Signal Generator for BS under RX
for the wanted signal Test

| . ') . .
HYBRIEI '\\/~ » RXUTX
Signal Generator for ATT?

the interfering signal RX2

Figure 1.2-5: Measuring system Set-up for Blocking characteristics
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1.2.6  Receiver spurious emission

BS under
RX Test
Termination
/
X - Termination
/
RX1
[
| Measurement
RX2 TX notch > receiver

Figure 1.2-6: Measuring system Set-up for Receiver spurious emission

1.2.7 Intermodulation characteristics

BS under
ATT1 RX Test

Signal Generator
for the wanted
signal RX1

HYBRID

RX2

Signal Generator
forthe CW
interfering signal

ATT2

HYBRID

Signal Generator
forthe E-UTRA
interfering signal ATT3

TERMINATION

Figure 1.2-7: Measuring system Set-up for intermodulation characteristics

3GPP



Release 11 225 3GPP TS 36.141 V11.6.0 (2013-09)

1.3 Performance requirement

1.3.1  Performance requirements for PRACH in static conditions

Base Station

under test
RX A
Bs |
tester
]
RX B
AWGN
Generator
AWGN
Generator

Figure 1.3-1: Functional set-up for performance requirements for PRACH in static conditions for BS
with Rx diversity (2 Rx case shown)

1.3.2  Performance requirements for PUSCH, PRACH, single user
PUCCH in multipath fading conditions and for High Speed
Train conditions

Base Station
Channel under test
BS Simulator RX A
tester
Channel
Simulator RX B
AWGN
Generator
AWGN
Generator
HARQ Feedback
(only for PUSCH)

Figure 1.3-2: Functional set-up for performance requirements for PUSCH, PRACH, single user PUCCH
in multipath fading conditions and for High Speed Train conditions for BS with Rx diversity (2 Rx
case shown)
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NOTE 1: For HST tests which are specified in static conditions, the Channel Simulators are assumed to simulate the
Doppler shift.

NOTE 2: The HARQ Feedback could be done as an RF feedback or as a digital feedback. The HARQ Feedback
should be error free.

1.3.3  Performance requirements for multi user PUCCH in
multipath fading conditions

BS tester AWGH
Channel generatar BS under test
simulator

YWanted signal ATT 1

Channel
simulatar

Qhannel [
simulatar

R A

Interfarar 1 ATT 2

Channel
simulatar

Channel
sirnulator

Interferer 2 ATT 3

Channel

simulatar R B

Channel
sirnulator

XN

Interferer 3 ATT 4

AWYGHN
— generator

Channel
sirnulator

Figure 1.3-3: Functional set-up for performance requirements for multi user PUCCH in multipath
fading conditions
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1.3.4  Performance requirement for UL timing adjustment

BS tester
BS under test
Stationary UE I_
"'-.,_““‘\-
Rx A
Maoving UE
- - Rx B
AWGHN
generator
AWGN
generator
HARQ feedback + TA commands

Figure 1.3-4: Functional set-up for performance requirement for UL timing adjustment (Scenario 2
case shown)

NOTE 1: In case of UL timing adjustment Scenario 1, channel simulators needs to be used for fading and Doppler
shift emulation.

NOTE 2: The HARQ feedback and TAcommands could be done as an RF feedback or as a digital feedback. The
HARQ feedback and TAcommands should be error free.

1.3.5  Performance requirements for PUCCH transmission on two
antenna ports in multipath fading conditions

BS Tester Channel BS Station

Simulator Under test

RX A

XA

Channel
Simulator

Channel
Simulator

RX B

TXB

UL

Channel
Simulator

AWGN
Generator

AWGN
Generator

Figure 1.3-5: Functional set-up for performance requirements for PUCCH transmission on two
antenna ports in multipath fading conditions (2 Rx case shown)
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1.3.6  Performance requirements for PUSCH transmission on two
antenna ports in multipath fading conditions

BS Tester Channel BS Station
Simulator Under test

RX A

XA

Channel
Simulator

Channel
Simulator

TXB RX B

Channel
Simulator

1L

AWGN
Generator

AWGN
Generator

HARQ Feedback

Figure 1.3-6: Functional set-up for performance requirements for PUSCH transmission on two
antenna ports in multipath fading conditions (2 Rx case shown)
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Annex J (Informative): Unwanted emission requirements for
multi-carrier BS

J.1 General

In section 6.6, unwanted emission requirements for single carrier or multi-carrier BS are specified. This multi-carrier
BS corresponds to a multi-carrier BS for E-UTRA, or a BS supporting intra-band contiguous CA. The following two
pragmatic scenarios are considered in this annex

- multi-carrier BS of different E-UTRA channel bandwidths, covering all scenarios except the channel bandwidth
of the outermost carrier less than 5 MHz

- multi-carrier BS of E-UTRA and UTRA, covering all scenarios except the channel bandwidth of the outermost
carrier less than 5 MHz.

All scenarios for channel bandwidths of the outermost carrier less than 5 MHz are for further study. Only multi-carrier
BS with contiguous carriers are considered. The guidelines below assumes that the power spectral density of the
multiple carriers is the same. All other combinations of multiple carriers are ffs.

Note 1:  Further information and analysis for these scenarios can be found in TR 36.942 [14].

J.2 Multi-carrier BS of different E-UTRA channel
bandwidths

Fora multi-carrier E-UTRA BS transmitting a group of carriers of different channel bandwidths, the channel bandwidth
of the outermost carriers (=5 MHz) should be considered for ACLR and Operating band unwanted emission
requirements. That is, the corresponding requirements for the channel bandwidth of each of the outermost carriers
should be applied at the respective side of the group of transmitted carriers.

J.3 Multi-carrier BS of E-UTRA and UTRA

Fora multi-carrier BS transmitting a group of carriers of E-UTRA and UTRA, the RAT being used on the outermost
carriers (=5 MHz) should be considered for ACLR and Operating band unwanted emission requirements. That is, the
corresponding requirements for the RAT being used on each of the outermost carriers should be applied at the respective
side of the group of transmitted carriers.
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Annex K (informative):
Change history

Change history

Date TSG# |TSGDoc. | CR [Rev Subject/Comment Old | New
2007-08 | RAN4#44 |R4-071503 TS skeleton created from 3GPP TS template. - 0.0.1
2008-02 | RAN4#46 |R4-080004 Text proposals for section 2 to 4 (R4-072237) and Annex A (R4- 0.0,1 |0.1.0

072048), which were agreed at RANA#45, are incorporated.
2008-02 | RAN4#46 |R4-080446 Section for In-channel selectiity (new 7.4) is inserted and following |0.1,0 |0.1.1

sections are re-numbered. Editorial corrections are made in section
1,3.2,4,3, Table 4.3-1,4.5.2.1, 4.6, 46.3,4.6.4,4.6.5and A.2.

2008-02 | RAN4#46 |R4-080508 Text proposals in R4-080447, R4-080058, R4-080453, R4-080047,(0.1.1 [0.2.0
R4-080048, R4-080049, R4-080050, R4-080051, R4-080444, R4-
080501, R4-080044, R4-080045 and R4-080046 are incorporated
with modifications agreed in the first round discussion in RAN4#46
meeting. Overlapped parts in R4-080058 and R4-080044 for Annx
A, R4-080444 and R4-080501 for section 8 are merged by the

editor.
2008-03 | RAN4#46 |R4-080659 Editorial correction on section 8 is made: Text proposals for section |0.2.0 [0.2.1
bis 8 in R4-080444 are removed and the text proposal in R4-080501 is
applied. Some editorial corrections are applied.
2008-04 |RANA4#46 |R4-080828 Text proposals agreed in R4-080583,R4-080617,R4-080663,R4- (0.2.1 [0.3.0
bis 080664,R4-080606,R4-080584,,R4-080660,R4-080792,R4-

080586,R4-080587,R4-080564,R4-080566 and R4-0806007 are
incorporated with some editorial modifications.

2008-05 |RAN4#47 |R4-080844 Text proposals agreed in R4-080803,R4-0799,R4-0800,R4-080801 |0.3.0 (0.4.0
and R4-080826 are incorporated with editorial modifications.
2008-05 |[RAN4#47 |R4-081198 Text proposals agreed in R4-081055, R4-081007, R4-081070, R4- |0.4.0 [0.5.0

081170, R4-080924, R4-080888, R4-081176, R4-080853, R4-
080854, R4-080855, R4-081056, R4-080889 and R4-081178 are

incorporated.
2008-05 |RAN#40 [RP-080381 Presented for information as V1.0.0. 0.5.0 (1.0.0
2008-05 |RAN#40 |RP-080456 Editorial corrections on the formats in order to comply w ith the 1.0.0 |1.01
drafting rule of 3GPP.
2008-06 | RAN4#47 |R4-081255 Correction in section 6.5.1.5, whichwas incorrectly proposed in R4-|1.0.1 |1.0.2
bis 081226, is made. Editorial corrections on 6.5.3.4.1 and 8.4.1.4.2
are made.
2008-06 | RANA4#47 |R4-081256 Text proposals agreed in R4-081184 and R4-081187 are 1.0.2 |1.1.0
bis incorporated.
2008-06 | RAN4#47 |R4-081329 Editorial corrections in Table 8.4.1.5-2. 110 |111
bis
2008-08 | RAN4#48 |R4-081832 Text proposals agreed in the follow ing documents are incorporated:|{1.1.1 [1.2.0

R4-081377, R4-081547, R4-081282, R4-081284,R4-081652, R4-
081502, R4-081283, R4-081650, R4-081268, R4-081269, R4-
081270, R4-081653, R4-081272, R4-081645, R4-081481, R4-
081281, R4-081322.

2008-08 | RAN4#48 |R4-082185 Text proposals agreed in the follow ing documents are incorporated:|1.2.0 [1.3.0
R4-081832, R4-082087, R4-082093, R4-081847, R4-081965,
R4-081967, R4-081944, R4-081709, 4-082109, R4-081711,
R4-081712, R4-082090, R4-081714, R4-081715, R4-081834,
R4-082135, R4-082173, R4-082160, R4-082171

2008-09 |RAN#41 |RP-080715 Typo in Table 8.4.1.5-1 (section 8.4.1.5) ,whichwas broughtinat [1.3.0 [2.0.0
V1.1.0 when implementing R4-081187 is corrected.
2008-09 |RAN#41 |RP-080715 Presented for approval as V2.0.0 2.0.0 [8.0.0
2008-12 |RAN#42 |RP-080915(10 Correction to the figurew ith the Transmision Bandwidth 8.0.0 |8.1.0
configuration
2008-12 |RAN#42 |RP-080916 (14 Modification to EARFCN 8.0.0 [8.1.0
2008-12 |RAN#42 |RP-080919 |3 Introduction of Band 17 8.0.0 (8.1.0
2008-12 |RAN#42 |RP-080920 |27 Update of total dynamic range limits 8.0.0 [8.1.0
2008-12 |RAN#42 |RP-080921|28 Update of TDD-FDD coexistance requirements 8.0.0 [8.1.0
2008-12 | RAN#42 |RP-080922|30 PRACH de modulation requirements update 8.0.0 [8.1.0
2008-12 |RAN#42 [RP-090923 |4 General corrections in section 7-Annexes 8.0.0 (8.1.0
2008-12 |RAN#42 [RP-080923(12 General corrections in sections 4-6 8.0.0 (8.1.0
2008-12 |RAN#42 |RP-080923|19 (1 Corrections to references, definitions symbols and abbreviations 8.0.0 [8.1.0
2008-12 |RAN#42 [RP-080923(20 |1 Corrections to clause 4 and 5 8.0.0 [8.1.0
2008-12 |RAN#42 |RP-080923[21 (2 Correction to clause 6 8.0.0 [8.1.0
2008-12 |RAN#42 |RP-080923|22 (1 Correction to clause 7 8.0.0 |8.1.0
2008-12 |RAN#42 [RP-080923|23 Correction to clause 8 8.0.0 [8.1.0
2008-12 |RAN#42 [RP-080923(24 Correction to Annex G 8.0.0 [8.1.0
2008-12 |RAN#42 |RP-080924 |5 Correction of EVM test condition related to total power dynamic 8.0.0 [8.1.0
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range

2008-12 |RAN#42 |RP-080924 (8 Addition of BS transmit ON/OFF pow er tests 8.0.0 [8.1.0

2008-12 |RAN#42 |RP-080924|11 Clarificatiopn on emission requirements 8.0.0 [8.1.0

2008-12 |RAN#42 [RP-080924 |32 E-UTRA TDD test models 8.0.0 [8.1.0

2008-12 |RAN#42 |RP-080924 |17 Correction to transmitter intermodulation test 8.0.0 [8.1.0

2008-12 |RAN#42 |RP-080924 (26 Correction to E-UTRA test models 8.0.0 [8.1.0

2008-12 | RAN#42 |RP-080925 |25 EVM averaging for TDD in the global in channel TX test 8.0.0 |8.1.0

2008-12 |RAN#42 |RP-080926 |1 1 eNB performance test requirement for UL timing adjustment 8.0.0 [8.1.0

2008-12 |RAN#42 |RP-080926 |2 1 eNB performance test requirement for PUCCH format 2 8.0.0 [8.1.0

2008-12 |RAN#42 |RP-080926|13 (1 eNB performance test requirements for Multi User PUCCH 8.0.0 [8.1.0

2008-12 |RAN#42 |RP-080926 |31 eNB performance requirements for HARQ ACK multiplexed on 8.0.0 [8.1.0
PUSCH

2008-12 |RAN#42 |RP-080927 |9 eNB performance testrequirements for High Speed Train 8.0.0 [8.1.0
conditions

2008-12 |RAN#42 |RP-080927|15 (1 Clarification of eNB HST propagation conditions (36.141, rel-8) 8.0.0 [8.1.0

2008-12 |RAN#42 [RP-080927 |7 1 Correction of Doppler shift trajectories equations for HST conditions|8.0.0 [8.1.0

2009-03 |RAN#43 |RP-090173|54 Clarification of EARFCN for 36.141 8.1.0 [8.2.0

2009-03 |RAN#43 |RP-090175|55 |1 Regional requirement on maximum rated pow er for Band 34 8.1.0 [8.2.0

2009-03 |RAN#43 |RP-090177 |43 Clarification of the BS performance test w.r.t PUCCH ACK/NACK [8.1.0 |8.2.0
Repetition configuration

2009-03 |RAN#43 |RP-090177 |48 PUSCH ACK/NAK simulation assumptions finalization for 8.1.0 [8.2.0
simulations w ith imple mentation margins

2009-03 |RAN#43 |RP-090177 |53 HARQ-ACK multiplexed on PUSCH performance requirement 8.1.0 [8.2.0
results

2009-03 |RAN#43 [RP-090178|36 Correction of clause 4. 8.1.0 (8.2.0

2009-03 | RAN#43 |RP-090178|39 Correction and update of Annex G. 8.1.0 [8.2.0

2009-03 |RAN#43 [RP-090179(34 Corrections related to E-UTRA test models 8.1.0 (8.2.0

2009-03 |RAN#43 [RP-090179|35 Correction of E-UTRAN TDD eNodeB test models 8.1.0 [8.2.0

2009-03 |RAN#43 |RP-090179|37 Correction and update of clause 6. 8.1.0 [8.2.0

2009-03 |RAN#43 |RP-090179 |40 Clarification of PHS band including the future plan 8.1.0 [8.2.0

2009-03 |RAN#43 [RP-090179 (45 Correction to transmitter intermodulation test 8.1.0 (8.2.0

2009-03 |RAN#43 |RP-090179 (49 Unsynchronized TDD coexistence requirements 8.1.0 [8.2.0

2009-03 |RAN#43 |RP-090179|51 Correction to unwanted emission limit for 3MHz (E-UTRA bands < [8.1.0 [8.2.0
1GHz) for Category A

2009-03 |RAN#43 |RP-090180(42 (1 Correction to BS reciever test requirements 8.1.0 [8.2.0

2009-03 |RAN#43 |RP-090180 |56 eNB ACS frequency offset 8.1.0 [8.2.0

2009-03 |RAN#43 |RP-090181 (38 Correction of clause 8. 8.1.0 [8.2.0

2009-03 |RAN#43 |RP-090181 (41 Modifications on parameter settings for some demodulation test 8.1.0 [8.2.0
cases.

2009-03 | RAN#43 |RP-090181 |44 AWGN level for UL demodulation performance tests 8.1.0 |8.2.0

2009-05 |RAN#44 |RP-090544 |61 Clarification of requirements for multicarrier BS. (Technically 8.2.0 |8.3.0
Endorsed CR in R4-50bis - R4-091445)

2009-05 |RAN#44 |RP-090545 |62 Correction of test models for E-UTRAN. (Technically Endorsed CR (8.2.0 |8.3.0
in R4-50bis - R4-091461)

2009-05 |RAN#44 |RP-090545 |66 Test system uncertainty for Transmitter intermodulation 8.2.0 [8.3.0

2009-05 |RAN#44 [RP-090545 (67 Adding test model for ransmit ONJOFF test 8.2.0 (8.3.0

2009-05 |RAN#44 [RP-090545 |68 Correction to DL RS pow er 8.2.0 [8.3.0

2009-05 |RAN#44 |RP-090545 |64rl Addition of missing Test Tolerances for transmitter tests 8.2.0 [8.3.0

2009-05 |RAN#44 |RP-090545|70 Test system uncertainty for Receiver dynamic range 8.2.0 [8.3.0

2009-05 |RAN#44 [RP-090545 |58 CR 36.141 ACS frequency offset. (Technically Endorsed CR in R4- |8.2.0 [8.3.0
50bis - R4-091330)

2009-05 |RAN#44 [RP-090545 |63r2 Test Tolerancesfor Performance testcases 8.2.0 [8.3.0

2009-05 |RAN#44 [RP-090545 |59 UL timing adjustment measurement system set-up. (Technically 8.2.0 (8.3.0
Endorsed CR in R4-50bis - R4-091414)

2009-05 |RAN#44 |RP-090545 |60 UL timing adjustment performance requirement clarifications. 8.2.0 |8.3.0
(Technically Endorsed CR in R4-50bis - R4-091438)

2009-05 |RAN #44 |RP-090559 |57 Introduction of Extended LTES0O requirements. (Technically 8.3.0 [9.0.0
Endorsed CR in R4-50bis - R4-091064)

2009-09 |RAN #45 |RP-090833 Clarification of the multi user PUCCH performance determintion 9.0.0 [9.1.0

072 (R43-51Cat F Endorsed CR in: R4-092227)
2009-09 |RAN #45 |RP-090833 Clarification of the UL timing adjustment performance determination|9.0.0 [9.1.0
074 (R43-51Cat F Endorsed CR in: R4-092229)

2009-09 |RAN #45 [RP-090833 (076 Receiver intermodulation clarification 9.0.0 [9.1.0

2009-09 |[RAN #45 [RP-090833|078 Corrections to E-UTRA Rx requirements 9.0.0 |9.1.0

2009-09 |RAN #45 |RP-090826|079 Correction of spurious emission requirements for LTES00 9.0.0 [9.1.0

2009-09 |RAN #45 |RP-090833|081 Clarifications on testing UL timing adjustment requirements 9.0.0 [9.1.0

2009-09 |RAN #45 [RP-090833 (083 Correction on reference of extreme power supply 9.0.0 [9.1.0

2009-09 |RAN #45 |RP-090833|092 LTE operating band unwanted emissions revision 9.0.0 [9.1.0

2009-12 Introduction of Extended LTEL500 requirements for TS36.141

RP-46 RP-091286 |095 (Technically endorsed at RAN 4 52bis in R4-093637) 9.1.0 |9.2.0
2009-12 Clarification of the test method for blocking (Technically endorsed
RP-46 RP-091267 |098 at RAN 4 52bis in R4-093769) 9.1.0 [9.2.0
2009-12 |RP-46 RP-091267 |100 Adding missing EARFCN for band 33 and 34 (Technically endorsed|9.1.0 [ 9.2.0
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at RAN 4 52bis in R4-093770)
2009-12 Incorrect FRC A3-2 Coded block size (Technically endorsed at
RP-46 RP-091267 |102 RAN 4 52bis in R4-093771) 9.1.0 [9.2.0
2009-12 LTE operating band unwanted emissions correction (Technically
RP-46 RP-091266 |104 endorsed at RAN 4 52bis in R4-093802) 9.1.0 [9.2.0
2009-12 HARQ feedback clarification addition (Annex B) (Technically
RP-46 RP-091267 |106 endorsed at RAN 4 52bis in R4-093997) 9.1.0 [9.2.0
2009-12 Clarification on Spurious emissions limits for BS co-existedw ith
RP-46 RP-091266 | 108 another BS (Technically endorsed at RAN 4 52bis in R4-094012) [9.1.0 | 9.2.0
2009-12 Corrections to ICS requirement (Technically endorsed at RAN 4
RP-46 RP-091265 |109 52bis in R4-093640) 9.1.0 [9.2.0
2009-12 |RP-46 RP-091270|111 |1 Clarification on PRACH False alarm probability 9.1.0 [9.2.0
2009-12 |RP-46 RP-091295(112 (1 E-UTRA BS classification 9.1.0 [9.2.0
2009-12 |RP-46 RP-091295|113 |1 Home eNode B maximum output pow er 9.1.0 |9.2.0
2009-12 |RP-46 RP-091295|114 |1 Home eNode B in-channel selectivity requirement 9.1.0 [9.2.0
2009-12 |RP-46 RP-091295(115 (1 Home eNode B receiver intermodulation requirement 9.1.0 [9.2.0
2009-12 |RP-46 RP-091269 (117 (1 UL Timing Adjustment test clarifications 9.1.0 |[9.2.0
2009-12 |RP-46 RP-091266|119 Multi-path fading propagation conditions reference correction 9.1.0 |9.2.0
2009-12 Corrections on frequency range of unwanted emissions
RP-46 RP-091265|121 requirements 9.1.0 |9.20
2009-12 |RP-46 RP-091266 122 |1 Correction to the ransmitter intermodulation 9.1.0 [9.2.0
2009-12 |RP-46 RP-091276|124 Testing in case of Rx diversity, Tx diversity and MIMO 9.1.0 |9.2.0
2009-12 |RP-46 RP-091295(130 (1 Home eNode B ACLR requirement 9.1.0 [9.2.0
2009-12 |RP-46 RP-091295(131 (1 Home eNode B ACS and narrow band blocking requirement 9.1.0 |9.2.0
2009-12 |RP-46 RP-091295|132 (1 Home eNode B Blocking requirement 9.1.0 |9.2.0
2009-12 |RP-46 RP-091294 133 (1 Home eNode B dynamic range requirement 9.1.0 |[9.2.0
2009-12 |RP-46 RP-091294 134 (1 Home eNode B frequency error requirement 9.1.0 |9.20
2009-12 |RP-46 RP-091294 135 |2 Home eNode B performance requirement 9.1.0 [9.2.0
2009-12 |RP-46 RP-091294 136 (1 Home eNode B operating band unw anted emissions requirement  [9.1.0 [ 9.2.0
2009-12 |RP-46 RP-091294 137 (1 Home eNode B reference sensitivity level requirement 9.1.0 |9.2.0
2009-12 |RP-46 RP-091294 (138 (2 Home eNode B spurious emission requirement 9.1.0 [9.2.0
2009-12 |RP-46 RP-091284 140 (2 Inclusion of Band 20 BS Test parameters 9.1.0 |9.2.0
2009-12 |RP-46 RP-091267 144 (1 Applicability of uncertainty for ransmitter transient period 9.1.0 |[9.2.0
2010-03 [RP-47 |RP-100252(174 Correction of the frequency range for unwanted emmissions |9.2.0 |9.3.0
limits (cat-B/option 2/BW 3MH2)
2010-03 |RP-47 RP-100252 171 Correction of Band 4 and 10 co-existence requirement 9.2.0 (9.3.0
2010-03 |RP-47 RP-100275 148 Dynamic range requirement for Local Area BS 9.2.0 |9.3.0
2010-03 |RP-47 RP-100275|149 In-channel selectwity for Local Area BS 9.2.0 [9.3.0
2010-03 |RP-47 RP-100275|150 ACS and narronv band blocking for Local Area BS 9.2.0 [9.3.0
2010-03 |RP-47 RP-100275|151 Receiver intermodulation for Local Area BS 9.2.0 (9.3.0
2010-03 |RP-47 RP-100275|152 Performance reguirement for Local Area BS 9.2.0 [9.3.0
2010-03 |RP-47 RP-100275|153 E-UTRA BS classification 9.2.0 [9.3.0
2010-03 |RP-47 RP-100275|154 Maximum output pow er for Pico NodeB 9.2.0 (9.3.0
2010-03 |RP-47 RP-100275|155 Frequency error requirement for Pico NodeB 9.2.0 [9.3.0
2010-03 |RP-47 RP-100275|156 Reference sensitivity level requirement for Pico NodeB 9.2.0 (9.3.0
2010-03 |RP-47 RP-100275|158 ACLR requirement for Pico NodeB 9.2.0 [9.3.0
2010-03 |RP-47 RP-100275|159 Operating band unwanted emissions requrement for Pico NodeB [9.2.0 [9.3.0
2010-03 |RP-47 RP-100275(147 (1 Spurious emissions requirement for Local Area BS 9.2.0 [9.3.0
2010-03 |RP-47 RP-100275|157 (2 Blocking requirement for Pico NodeB 9.2.0 [9.3.0
2010-03 |RP-47 RP-100263 172 Correction of DTT protection requirement 9.2.0 [9.3.0
2010-03 |RP-47 RP-100266 | 161 Operating band unwanted emissions requirement for Home 9.2.0 [9.3.0
eNodeB
2010-03 |RP-47 RP-100266 [160 |1 Dynamic range requirement for Home eNodeB 9.2.0 [9.3.0
2010-03 |RP-47 RP-100266 | 162 Corrections of additional spurious emissions and blocking 9.2.0 [9.3.0
requirements for HeNB
2010-03 |RP-47 RP-100266 | 166 Home BS Output Pow er Conformance Testing for Adjacent 9.2.0 [9.3.0
Channel Protection
2010-03 |RP-47 RP-100274 (175 Requirements for HARQ-ACK multiplexed on PUSCH for E-UTRA [9.2.0 |9.3.0
LA and Home BS
2010-03 |RP-47 RP-100274|176 CQI missed detection requirements for PUCCH format 2 for E- 9.2.0 |9.3.0
UTRA LA and Home BS
2010-03 |RP-47 RP-100274 165 (1 Corrections to the receiver intermodulation requirements 9.2.0 [9.3.0
2010-06 |RP-48 RP-100621 180 Clarification on narrowband blocking requirements 9.3.0 [9.4.0
2010-06 |RP-48 RP-100621 Spurious emissions limits and blocking requirements for 9.3.0 (9.4.0
178 coexistence with CDMA850
2010-06 |RP-48 RP-100621183 (1 Correction to the FRC for PUSCH 1.4M requirements 9.3.0 [9.4.0
2010-06 |RP-48 RP-100625]191 |1 Clarification of applicability of requirements for multi-carrier BS 9.3.0 (9.4.0
2010-06 |RP-48 RP-100631|186 Co-existence with services in adjacent frequency bands 9.3.0 [9.4.0
2010-09 |RP-49 RP-100916 193 Clarifications on Base Station transmit and receive configurations [9.4.0 |9.5.0
2010-09 |RP-49 RP-100920 |196 UL Timing Adjustment: Stationary UE propagation channel 9.4.0 [9.5.0
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clarification
2010-09 |RP-49 RP-100917 (198 (1 Modification on testing of time mask of E-UTRA TDD base station [9.4.0 |9.5.0
in R9
2010-09 |RP-49 RP-100916 | 207 Adding operating unwanted emissions test to tests applicable to 9.4.0 [9.5.0
Ancillary RF Amplifiers
2010-09 |RP-49 RP-100928 |194 CRLTE_TDD_2600_US spectrum band definition additions to TS [9.5.0 |10.0.0
36.141
2010-12 |RP-50 RP-101327|224 Band 12 channel arrangement correction on 36.141 10.0.0 |10.1.0
2010-12 |RP-50 RP-101328|217 PUCCH format 2 performance requirements definition clarfication |10.0.0 |10.1.0
2010-12 |RP-50 RP-101328]236 Correction on multi user PUCCH test 10.0.0 [10.1.0
2010-12 |RP-50 RP-101342]213 Equaliser coefficient derivation for Global In-Channel TX-Test 10.0.0 |10.1.0
2010-12 |RP-50 RP-101342 221 Correction of applicability of requirements 10.0.0 |10.1.0
2010-12 |RP-50 RP-101356 (211 (3 CR UMTS/LTE-3500 TDD spectrum band definition additions for ~ |10.0.0 |10.1.0
BSto TS 36.141
2010-12 |RP-50 RP-101362 (209 (3 Introduction of L-band in TS36.141 10.0.0 [10.1.0
2011-04 |RP-51 RP-110336 (241 |- Receiver spurious emissions reference correction 10.1.0 |10.2.0
2011-04 |RP-51 RP-110337 (247 |2 Pow er off test tolerance 10.1.0 [10.2.0
2011-04 |RP-51 RP-110352(248 |1 TS 36.141 subclause 6.5.4: DL RS Pow er 10.1.0 [10.2.0
2011-04 |RP-51 RP-110352|251 |1 Correction of the test port description for TS 36.141 Rel-10 10.1.0 [10.2.0
2011-04 |RP-51 RP-110357 (253 (2 Band 42 and 43 co-existence for UMTS/LTE 3500 (TDD) for TS 10.1.0 {10.2.0
36.141
2011-04 |RP-51 RP-110344 1255 |- Operating band unwanted emissions for Band 1, 33 and 34 (TS 10.1.0 [10.2.0
36.141)
2011-06 |RP-52 RP-110794 | 261 Modifications to Band 3 to allow LTE Band 3 operation in Japan 10.2.0 |10.3.0
(Rel-10 TS36.141 CR)
2011-06 |RP-52 RP-110807 | 262 Carrier Aggregationfor LTE in TS 36.141 / general requirements 10.2.0 |10.3.0
2011-06 |RP-52 RP-110807 | 264 Carrier Aggregationfor LTEin TS 36.141 / receiver requirements  (10.2.0 |10.3.0
2011-06 |RP-52 RP-110802 | 266 Co-existence/co-location bewveen Band 42 and 43 in TS 36.141 10.2.0 [10.3.0
2011-06 |RP-52 RP-110796 | 267 Harmonization of co-existence between Home BS and WA BS in 10.2.0 {10.3.0
36.141
2011-06 |RP-52 RP-110804 |258 |1 Expanded 1900 MHz addition to 36.141 10.2.0 [{10.3.0
2011-06 |RP-52 RP-110807 263 |1 Carrier Aggregationfor LTEin TS 36.141 / transmitter requirements|10.2.0 |10.3.0
2011-06 |RP-52 RP-110813(265 |1 Add 2GHz S-Band (Band 23) in 36.141 10.2.0 [10.3.0
2011-06 |RP-52 RP-110795(273 (1 Fixing the misalignment of Band 24 GPS Coexistence 10.2.0 |10.3.0
specffications between 36.104 and 36.141
2011-09 |RP-53 RP-111252 290 Band 3/IIl operation in Japan 10.3.0 |10.4.0
2011-09 |RP-53 RP-111255|287 Uncertainties and Test Tolerances for 3000MHz to 4200MHz 10.3.0 |10.4.0
2011-09 |RP-53 RP-111255(292 (1 Band 42 and 43 for LTE 3500 (TDD) correction to TS 36.141 10.3.0 [10.4.0
2011-09 |RP-53 RP-111255(293 |1 Add Band 22/XXIl for LTEFUMTS 3500 (FDD) to TS 36.141 10.3.0 [10.4.0
2011-09 |RP-53 RP-111260|277 |1 Test tolerance for UL-MIMO performance test cases 10.3.0 [10.4.0
2011-09 |RP-53 RP-111260(278 |2 Performance requirements for UL-MIMO 10.3.0 {10.4.0
2011-09 |RP-53 RP-111262 |282 Specifying acceptable uncertainty of OBW test in CA 10.3.0 |10.4.0
2011-09 |RP-53 RP-111262 285 (1 CRto TS 36.141 Test requirements of Operating Band Unwanted (10.3.0 |10.4.0
Emissions
2011-09 |RP-53 RP-111262 (286 |2 Correction for TS 36.141 10.3.0 [10.4.0
2011-09 |RP-53 RP-111262 291 Co-existence and co-location corrections in 36.141 10.3.0 [10.4.0
2011-09 |RP-53 RP-111266 (268 (3 TS36.141 CR: on PUSCH tests 10.3.0 [10.4.0
2011-09 |RP-53 RP-111266 | 283 CA PUCCH performance requirements for 36.141 10.3.0 |{10.4.0
2011-12 |RP-54 RP-111684 295 Corrections of CA uplink performance test cases in TS36.141 10.4.0 |10.5.0
2011-12 |RP-54 CA PUCCH performance requirements with test tolerance updates
RP-111691 |296 for 36.141 10.4.0 [10.5.0
2011-12 |RP-54 Clarification of general blocking requirements for co-existence in
RP-111734 1297 TS 36.141 10.4.0 [10.5.0
2011-12 |RP-54 Home BS Output Pow er for co-channel E-UTRA protection for
RP-111693]298 36.141 10.4.0 |10.5.0
2011-12 |RP-54 Update on Home BS Output Pow er for co-channel E-UTRA
RP-111693|300 protection for 36.141 10.4.0 |10.5.0
2011-12 |RP-54 RP-111735|301 Corrections to 3500 MHz 10.4.0 |10.5.0
2011-12 |RP-54 RP-111686 (302 |1 TS36.141 CR: on Multi-Antenna channel models 10.4.0 [10.5.0
2011-12 |RP-54 Test procedure clarification for ACK false detection of multi-user
RP-111690 |303 PUCCH format 1a 10.4.0 [10.5.0
2011-12 |RP-54 RP-111687 (304 (3 TX ON or OFF CR 36.141 10.4.0 [10.5.0
2011-12 |RP-54 RP-111733]305 Correction of frequency range for spurious emission requirements [10.4.0 |10.5.0
2012-03 |RP-55 RP-120303309 (1 Clarification on test procedure for BS In-channel selectivity test 10.5.0 |10.6.0
2012-03 |RP-55 RP-120304 311 (1 Definition of synchronized operation 10.5.0 |10.6.0
2012-03 |RP-55 Finalizing Home BS Output Pow er parameters for co-channel E-
RP-120295|312 |1 UTRA protection in 36.141 10.5.0 |10.6.0
2012-03 |RP-55 RP-120298 (314 (1 Addition of Band 23 HeNB specffications in 36.141 10.5.0 [{10.6.0
2012-03 |RP-55 RP-120310|306 TS36.141 change for B41 CA 10.6.0 [11.0.0
2012-03 |RP-55 RP-120305 | 316 Introduction of Band 26/XXVIto TS 36.141 10.6.0 [11.0.0
2012-06 |RP-56 RP-120788(319 (2 Introduction of infra-band non-contiguous operation in TS 36.141  |11.0.0 |11.1.0
2012-06 |RP-56 320 Introduction of CA band combination Bandl + Band19 to TS 11.0.0 |11.1.0
RP-120773 36.104
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2012-06 |RP-56 RP-120770|323 Editorial corrections in Home BS output pow er tests 11.0.0 [11.1.0
2012-06 |RP-56 RP-120780(325 (1 Editorial corrections in TS 36.141 11.0.0 [11.1.0
2012-06 |RP-56 330 Introduction of time alignment error test requirement for intra-band [11.0.0 |11.1.0
RP-120788 non-contiguous carrier aggregation
2012-06 |RP-56 RP-120793|331 Introduction of APAC700(FDD) into TS 36.141 11.0.0 |{11.1.0
2012-06 |RP-56 335 Editorial correction of the TDD eNB test model configuration in TS |[11.0.0 |11.1.0
RP-120795 36.141
2012-06 |RP-56 RP-120793|336 Introduction of Band 44 11.0.0 |{11.1.0
2012-06 |RP-56 RP-120782|337 Time alignment error headline 11.0.0 |11.1.0
2012-06 |RP-56 RP-120783|338 (1 Time alignment procedure in TS 36.141 11.0.0 |11.1.0
2012-06 |RP-56 341 Introduction of CA band combination Band4 + Band13to TS 11.0.0 [11.1.0
RP-120773 36.141
2012-06 |RP-56 342 Introduction of CA band combination Band4 + Band17 to TS 11.0.0 [11.1.0
RP-120773 36.141
2012-06 |RP-56 RP-120792(343 |3 Introduction of E850_LB (Band 27) to TS 36.141 11.0.0 [11.1.0
2012-06 |RP-56 RP-120764|348 Correction of PHS protection requirements for TS 36.141 11.0.0 |11.1.0
2012-09 |RP-57 RP-121305 |350 Clarification of inter-band CA test configuration generation 11.1.0 |11.2.0
2012-09 |RP-57 RP-121328 351 Introduction of CA band combination Band2 + Band17 to TS 11.1.0 |11.2.0
36.141
2012-09 |RP-57 RP-121321|352 Correction to intra-band non-contiguous carrier aggregation bands (11.1.0 |11.2.0
acronym
2012-09 |RP-57 RP-121336|353 Introduction of CA band combination Band1 + Band21 to TS 11.1.0 |11.2.0
36.141
2012-09 |RP-57 RP-121327 | 354 Introduction of CA_B7_B20 in 36.141 11.1.0 [11.2.0
2012-09 |RP-57 RP-121301|357 Introduction of Japanese regulatory requirements for LTEband 8 in |[11.1.0 {11.2.0
36.141 R11
2012-09 |RP-57 RP-121334(359 (1 Add requirements for inter-band CA of B_1-18 in TS36.141 11.1.0 |11.2.0
2012-09 |RP-57 RP-121339(360 |1 TS 36.141 CRfor CA_7 11.1.0 [11.2.0
2012-09 |RP-57 RP-121308(361 |2 Reusing band 41 requirements for the Japan 2.5G TDD band 11.1.0 |11.2.0
2012-09 |RP-57 RP-121330|362 |1 Introduction of CA band combination Band3 + Band5 to TS 36.141 [11.1.0 [{11.2.0
2012-09 |RP-57 RP-121322(363 (1 Intra-band non-contiguous CA BS receiver requirement 11.1.0 |11.2.0
2012-09 |RP-57 RP-121300 | 369 Modificaitions of frequency ranges on spurious emission 11.1.0 |11.2.0
requirements for Band 6, 18, 19
2012-09 |RP-57 RP-121332(370 Introduction of CA band combination Band3 + Band20 to TS 11.1.0 |11.2.0
36.141
2012-09 |RP-57 RP-121332|372 Introduction of CA band combination Band8 + Band20 to TS 11.1.0 |11.2.0
36.104
2012-09 |RP-57 RP-121324 1373 Introduction of CA_B3_B7 in 36.141 11.1.0 [11.2.0
2012-12 |RP-58 RP-121885|374 Introduction of CA band combination Band3 + Band8 to TS 36.141 |11.2.0 [11.3.0
2012-12 |RP-58 RP-121891|375 Introduction of CA band combination Band4 + Band5 to TS 36.141 [11.2.0 [11.3.0
2012-12 |RP-58 RP-121897 |376 Introduction of CA band combination Band5 + Band17 to TS 11.2.0 |11.3.0
36.141
2012-12 |RP-58 RP-121855|381 Modification of ouput power requirement for LA E-UTRA BS 11.2.0 |11.3.0
2012-12 |RP-58 RP-121911(384 (1 Modification on E-UTRA BS transmitter requriements 11.2.0 |11.3.0
2012-12 [RP-58  |RP-121867 (385 Clean up of specification R11 11.2.0]11.3.0
2012-12 [RP-58 |RP-121867[388 Cleanup of 36.141 performance 11.2.011.3.0
2012-12 |RP-58  |RP-121900 (389 Implementing NC CAin all LTE Power Classes 11.2.0 (11.3.0
2012-12 |RP-58 RP-121895|390 Introduction of CA_B5_B12 in 36.141 11.2.0 [11.3.0
2012-12 |RP-58 RP-121911 (391 Correcting missing figure and subclause numbering in TS |11.2.0 (11.3.0
36.141
2012-12 |[RP-58 RP-121900 (393 Correction to intra-band non-contiguous carrier aggregation |11.2.0 (11.3.0
bands acronym
2012-12 |RP-58 |RP-121853[395 CR to add the rated ouput power for 8 Tx antennas 11.2.0 |11.3.0
2012-12 |RP-58 RP-121867 (398 Correction to test requirements of operating band unwanted |11.2.0 (11.3.0
emissions
2012-12 |[RP-58 RP-121900 (400 Further corrections for NC CAin LTE LABS 11.2.0 [11.3.0

2012-12 |RP-58 RP-121907 (401 (1 CR for TS 36.141 transmitter characteristics (Clause 6) due |11.2.0 (11.3.0
to introduction of Medium Range BS

2012-12 |RP-58 RP-121888 (402 Introduction of inter-band CA _4-12 into TS 36.141 11.2.0|11.3.0

2012-12 |RP-58 RP-121883 (403 Introduction of inter-band CA_11-18 into TS 36.141 11.2.0 |[11.3.0

2012-12 |[RP-58 RP-121907 |404 Introduction of new BS classes to E-UTRAtest specification|11.2.0 (11.3.0
(performance part)

2012-12 |RP-58  |RP-121907]405 |1  |E-UTRA MR BS receiver requirement 11.2.0 [11.3.0

2012-12 |RP-58 RP-121907 | 407 Introduction of medium range BS class to TS 36.141 11.2.0 [11.3.0
(clause 1-5)

2012-12 |RP-58 RP-121911 (408 Allowing two antenna ports configuration in TAE test 11.2.0 |11.3.0
procedure for MIMO and Tx diversity

2012-12 |[RP-58 RP-121911 (410 Replace TBD with final requirements for PUCCH format2 [11.2.0 |11.3.0
with DTX detection

2012-12 |RP-58 RP-121863 (412 Removal of brackets around medium correlation in table 11.2.0 [11.3.0
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B.5.2-1

2012-12 |RP-58  |RP-121911|413 Clarification of Doppler shift for moving propagation 11.2.0 (11.3.0
conditions test

2012-12 |[RP-58 RP-121867 (415 Clarification of BS RF channels to be tested for ACLR 11.2.0 [11.3.0

2012-12 |RP-58 RP-121911(416 (1 Correction of BS test configuration table 11.2.0 [11.3.0

2012-12 |RP-58 RP-121893 (417 Introduction of inter-band CA_4-7 into TS 36.141 11.2.0 [11.3.0

2012-12 |RP-58 RP-121902 |418 Introduction of Band 29 11.2.0 [11.3.0

2013-03 |RP-59 RP-130306 (033 |1 TS 36.141 CRfor CA_38 11.3.0 [11.4.0

4
2013-03 |RP-59 RP-130366 (038 (2 Cleanup of 36.141 performance. 11.3.0 [11.4.0
8

2013-03 |RP-59 RP-130266 [421 Correction of BS performance conformance tests 11.3.0 |11.4.0

2013-03 |RP-59 RP-130274 (424 (1 Correction of UEM requirements in TS 36.141 11.3.0 [11.4.0

2013-03 |RP-59 RP-130274 1425 Correction to MSR BS classes conformance test requirements 11.3.0 |11.4.0

2013-03 |RP-59 RP-130274 426 Correction to LTE BS classes performance requrements 11.3.0 |11.4.0

2013-03 |RP-59 RP-130284 [428 (1 Alignment of terminology for intra-band non-contiguous CA 11.3.0 |11.4.0
requirement

2013-03 |RP-59 RP-130268 430 Correction to test requrements for PUSCH with 20 MHz channel  [11.3.0 [11.4.0
bandw idth

2013-03 |RP-59 RP-130287 |431 Band 41 requirements for operation in Japan 11.3.0 |11.4.0

2013-03 |RP-59 RP-130284 (432 (1 Further corrections for non-contiguous spectrum operation in 11.3.0 |11.4.0
TS36.141

2013-06 |RP-60 RP-130769 [433 Add the receiver requirements test procedure for Medium Range 11.4.0 |11.5.0
BSin TS36.141

2013-06 |RP-60 RP-130770|434 Clarifications on transmitter spurious emission test in TS36.141 11.4.0 |11.5.0

2013-06 |RP-60 RP-130770(435 Further correct some mistakes for non-contiguous spectrum 11.4.0 [11.5.0
operation in TS36.141

2013-06 |RP-60 RP-130766 |441 CRon TAEfor inter-band CA 11.4.0 |11.5.0

2013-06 |RP-60 RP-130767 |442 |1 Editorial correction of inter band CA table to TS 36.141 11.4.0 [11.5.0

2013-06 |RP-60 RP-130770(443 Addidtion of Bands for intra-band non-contiguous CA for 36.141 11.4.0 |11.5.0

2013-06 |RP-60 RP-130770 |444 Clarification on non-contiguous spectrum operation test 11.4.0 |11.5.0
configuration

2013-06 |RP-60 RP-130769 |446 Modification on co-location spurious emission requirement for 11.4.0 |11.5.0
Medium Range BS

2013-06 |RP-60 RP-130769 [447 (1 Modification on co-location blocking requirement for E-UTRA 11.4.0 |11.5.0
Medium Range BS

2013-06 |RP-60 RP-130765 |454 CR for UL-MIMO conformance test 11.4.0 |11.5.0

09-2013 [RP-61 RP-131282 |460 Editorial correction for the UL-MIMO channel model 11.6.0 |11.7.0

09-2013 [RP-61 RP-131280 |464 Add the Receiver Blocking test procedure for Home BS to 11.6.0 |11.7.0
TS36.141
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