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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 x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.

ETSI



3GPP TS 36.141 version 11.7.0 Release 11 13 ETSI TS 136 141 V11.7.0 (2014-01)

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.

o For aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto 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 asit appliesto test limits for the
terrestrial component of International Mobile Telecommunications-2000'.

[4] ITU-R recommendation SM.328: " Spectra and bandwidth of emissions’.

[5] I TU-R recommendation SM.329: "Unwanted emissionsin 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): "Environmental 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)".

[17] 3GPP TR 25.942: "RF system scenarios”.

[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 system scenarios'.

[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)".
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[18] 3GPPTS37.141: " E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station
(BS) conformance testing”.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin 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 carriersin order to support wider transmission
bandwidths

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

NOTE: Carrier aggregation band(s) for an E-UTRA BS s declared by the manufacturer according to the
designationsin Tables 5.5-2 10 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.

Contiguouscarriers. aset 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 Symbol.
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 carriersin different operating bands.

NOTE: Carriersaggregated 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 asingle E-UTRA carrier, used as a frequency reference point for transmitter and receiver requirements.
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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.

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.

M ean power: When applied to E-UTRA transmission thisis 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 carriersthat a BSis
able to transmit simultaneoudly according to the manufacturer"s specification.

Non-contiguous spectrum: 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 /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) for an E-UTRA BSis 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 aload 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 aBS 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 oo 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 dB lower than the
mean power of the same signal.

Sub-block: Thisis 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 areference 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 from a UE or BS, measured in Resource Block
units.
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Transmission bandwidth configuration: The highest transmission bandwidth alowed 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 from the OFF period to the
ON period or vice versa.

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 asingle 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:

o Roll-off factor

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

BW hamne Channél bandwidth

BWChanneI_CA Aggregated channel bandwidth, eXprmd in MHz. BWChanneI_CA: Fedge_high' Fedge_low.
BW channel plock Sub-block bandwidth, expressed in MHZz. BW channe,biock= Fedgepiock,high™ Fedgeblock low.

BW conrig Transmission bandwidth configuration, expressed in MHz, where BW g = 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 Fregquency

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

Af ax The largest val ue of Af used for defining the requirement

Fc Carrier centre frequency

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

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

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

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

Fedge 1ow The lower edge of aggregated channel bandwidth, expressed in MHz. Feqge 1ow = Fc jow = Foffset.

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

Fedge block,low The lower sub-block edge, where Feqge biock jow = Fe plock jow = Foffset.

Fedgeplock high The upper sub-block edge, where Fegge piock high = F plockhigh + Forfse.

Fofreet Frequency offset from Fc gy to the upper edge or from F ¢ o, high t0 the upper sub-block edge,
Fc 10w t0 the lower edge or from Fc piock 10w 1O the lower sub-block edge.

Fiirter Filter centre frequency

f offset Separation between the channel edge frequency and the centre of the measuring filter

f_offsetya The maximum value of f_offset used for defining the requirement

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

Eg: EPRE of PDSCH REstype B, i.e. REsin OFDM symbols that include reference symbols

Egrs: EPRE of reference symbols REs

FoL_iow The lowest frequency of the downlink operating band

FoL_righ The highest frequency of the downlink operating band

Fut iow The lowest frequency of the uplink operating band
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FuL_righ The highest frequency of the uplink operating band

NpL Downlink EARFCN

NofispL Offset used for calculating downlink EARFCN

NofisuL Offset used for calculating uplink EARFCN

Nt Physical layer cell identity

Ncs Number of Cyclic shifts for preamble generation in PRACH

Nre Transmission bandwidth configuration, expressed in units of Resource Blocks
NRs Downlink bandwidth configuration, expressed in multiplesof NZP
Nuc Uplink EARFCN

NSFéB Resource block size in the frequency domain, expressed as a number of subcarriers
n System frame number

Nere Physical resource block number

NeNTI Radio network temporary identifier

N Slot number within aradio frame

p Antenna port number

Pd Probability of PRACH preamble detection

Pfa Total probability of false detection of the PRACH preamble

Pout Output power

Pem N Declared emission level for channel N

Pmax Maximum total output power

Pmax, ¢ Maximum carrier output power

Prersens Reference sensitivity power level

q Code word number

Ta Timing advance command, as defined in [16]

T, Basic time unit, as defined in [12]
Woap 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 Alternating Current

ACLR Adjacent Channel Leakage Ratio
CACLR Cumulative ACLR

ACK Acknowledgement (in HARQ protocols)
ACS Adjacent Channel Selectivity

ATT Attenuator

AWGN Additive White Gaussian Noise

B Bottom RF channel (for testing purposes)
BS Base Station

CA Carrier Aggregation

BW Bandwidth

CCE Control Channel Element

CP Cyclic prefix

cw Continuous Wave

DC Direct Current

DFT Discrete Fourier Transformation

DTT Digital Terrestrial Television

DUT Device Under Test

EPRE Energy per resource element

E-TM E-UTRA Test Model

E-UTRA Evolved UTRA

EARFCN E-UTRA Absolute Radio Frequency Channel Number
EPA Extended Pedestrian A model
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ETU Extended Typical Urban model
EVA Extended Vehicular A model
EVM Error Vector Magnitude
FDD Freguency Division Duplex
FFT Fast Fourier Transformation
FRC Fixed Reference Channel
HARQ Hybrid Automatic Repeat Request
ICS In-Channel Selectivity
IQ In-phase - Quadrature phase
ITU-R Radiocommunication Sector of the ITU
[uant 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
LA Local Area
M Middle RF channel (for testing purposes)
MIMO Multiple Input Multiple Output
MCS Modulation and Coding Scheme
MR Medium Range
oBW Occupied Band Width
OFDM Orthogonal Frequency Division Multiplex
OOB 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 Amplitude 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 Symbol
RX Receive
RRC Root Raised Cosine
SNR Signal-to-Noise Ratio
SORT 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 Equipment
UMTS Universal Mobile Telecommunications System
UTRA UMTS Terrestrial Radio Access
WA Wide Area
4 General test conditions and declarations

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

Certain functions of aBS are optional in the E-UTRA specifications. Some requirements for the BS may be regional as
listed in subclause 4.3.
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When specified in atest, the manufacturer shall declare the nominal value of a parameter, or whether an optionis
supported.

4.1 Measurement uncertainties and Test Requirements

4.1.1 General

The requirements of this clause apply to al applicable testsin 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 calculated for each test. The
Test Tolerances are used to relax the Minimum Requirementsin 36.104 [2] to create Test Requirements.

4.1.2  Acceptable uncertainty of Test System

The maximum acceptable uncertainty of the Test System is specified below for each test, where appropriate. The Test
System shall enable the stimulus signalsin the test case to be adjusted to within the specified tolerance and the
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 System operating into a
nominal 50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.
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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
+1.0 dB, 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

+2.0 dB, f< 3.0GHz

power +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
+1.1 dB, 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

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

6.6.4.5.1 Transmitter
spurious emissions,
Mandatory Requirements

9 kHz <f=<4 GHz: £2.0 dB
4 GHz <f<19 GHz: +4.0dB

6.6.4.5.2 Transmitter
spurious emissions,
Mandatory Requirements

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

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 only to 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
out in 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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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
level

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

ETSI




3GPP TS 36.141 version 11.7.0 Release 11 21

ETSI TS 136 141 V11.7.0 (2014-01)

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

+1.4 dB, 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 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
effect is systematic, and is
added aritmetically.

Test System uncertainty =
[SQRT (wanted_level error® +
interferer_level_errorzj] +
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

+1.4 dB, 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

Iltems 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
effect is systematic, and is
added aritmetically.

Test System uncertainty =
[SQRT (wanted_level error® +
interferer_level_errorzj] +
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:
+2.0 dB, 3.0GHz < f < 4.2GHz

1. Wanted signal level error

Out of band blocking, using CW interferer: g :n:er;erer igﬁ}; level error
1IMHZ < finterferer < 3 GHz: +1.3 dB - Interrerer ]
3.0GHZ < fierferer < 4.2 GHz: +1.6 dB 4. Interferer broadband noise

4.2GHz < finterferer < 12.75 GHz: £3.2 dB

Iltems 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_errorzj] +
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 +2.5 dB, 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=<19 GHz: +4.0 dB
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7.8 Receiver +1.8 dB, 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.

Items 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 effect is systematic,
and is added aritmetically.

Test System uncertainty =
SQRT [(2 X CW_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-UTRA 5MHz channel bandwidth and above: 56dB

Narrow band blocking

E-UTRA 1.4MHz channel bandwidth: 65dB

E-UTRA 3MHz channel bandwidth: 61dB

E-UTRA 5MHz channel bandwidth and above: 59dB

ETSI



3GPP TS 36.141 version 11.7.0 Release 11 25 ETSI TS 136 141 V11.7.0 (2014-01)

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 root sum 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
8.2.1A 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

I+

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

Items 1 and 2 are assumed to be uncorrelated
so can be root sum 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
MIMO

I+

8.2.2 Performance requirements for UL 0.6 dB 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 root sum 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.

I+

Signal-to-noise ratio uncertainty +0.3 dB
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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
SO can be root sum 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

8.2.4 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 la 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
SO can be root sum 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

8.3.2 CQI missed 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
so can be root sum 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 la 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 root sum 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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8.3.4 ACK missed detection for PUCCH
format 1b with Channel Selection

I+

0.6 dB

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
SO can be root sum 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

8.3.5 ACK missed detection for PUCCH
format 3

I+

0.6 dB

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
so can be root sum 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

8.3.6 NAK to ACK detection for PUCCH
format 3

I+

0.6 dB

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
SO can be root sum 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

8.3.7 ACK missed detection for PUCCH
format 1a transmission on two antenna
ports

I+

0.8dB

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 root sum 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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8.3.8 CQI performance requirements for
PUCCH format 2 transmission on two
antenna ports

+ 0.8dB

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
SO can be root sum 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

8.3.9 CQI performance requirements for
PUCCH format 2 with DTX detection

+ 0.6 dB for one
antenna port

+ 0.8 dB for two
antenna ports

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
so can be root sum 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 for
transmission on one antenna port and +0.7 dB
for transmission on two antenna ports

8.4.1 PRACH false alarm 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
so can be root sum 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
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In addition, the following Test System uncertainties and related constraints apply:

AWGN Bandwidth = 1.08MHz, 2.7MHz, 4.5MHz, 9MHz, 13.5MHz, 18MHz;
Nrg X 180kHz according to BWconiig

AWGN absolute power uncertainty, averaged over +1.5dB

BWConfiq

AWGN flatness and signal flatness, max deviation for +2 dB
any Resource Block, relative to average over BW coniig
AWGN flatness over BW channel, Max deviation for any +2 dB
Resource Block, relative to average over BW config

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 +0.3 dB
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:  Only the 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 System are compared - without any modification - against the Test
Requirements as defined by the Shared Risk principle.

The Shared Risk principleis 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.

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 System for atest is known to have a measurement uncertainty greater than that specified in subclause 4.1.2,
it isstill permitted to use this apparatus provided that an adjustment is made as follows.

Any additional uncertainty inthe 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 modification
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 aTest System compliant with subclause 4.1.2 had been used.

4.2 Base station classes

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

Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios withaBSto UE
minimum coupling loss equals to 70 dB. 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 withaBS to UE
minimum coupling loss equals to 53 dB.

Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with aBS 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.

ETSI



3GPP TS 36.141 version 11.7.0 Release 11 30 ETSI TS 136 141 V11.7.0 (2014-01)

4.3 Regional requirements

Some requirements in the present document may only apply in certain regions either as optional requirements 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 thisis 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

5.5

Operating bands

Some bands may be applied
regionally.

5.6

Channel bandwidth

Some channel bandwidths may be
applied regionally.

5.7

Channel arrangement

The requirement is applied
according to what operating bands
in Clause 5.5 that are supported
by the BS.

6.2.

Base station maximum output
power

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

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

6.6.3.5.1

Operating band unwanted
emissions (Category A)

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

6.6.4.5.2

Spurious 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.

6.6.4.5.4

Additional spurious emission
requirements

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

6.6.4.5.5

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-UTRA BS.

6.7.2A

Additional requirements for
Band 41

These requirements may apply in
certain regions for Band 41.

6.7.6

Additional test requirements
for Band 41

These requirements may apply in
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-UTRA BS.
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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 transceiversin 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 characteristicsin clause 6 are specified at the BS antenna connector (test

port A) with afull complement of transceivers for the configuration in normal operating conditions. If any external
apparatus such asa TX amplifier, afilter or the combination of such devicesis used, requirements apply at the far end
antenna connector (test port B).

Towards
External External antenna connector
PA device =
BS
| ] D ] 1 TXe.fgllter ]
cabinet '
(if any) (if any)
Test port A Test port B
Figure 4.5-1: Transmitter test ports
45.1.1 Transmission with multiple transmitter antenna connectors

Unless otherwise stated, for the testsin 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 signa at any one of
the transmitter antenna connectors,.

4.5.2 Receive configurations

Unless otherwise stated, the receiver characteristicsin 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 externa apparatus
such asa RX amplifier, afilter or the combination of such devicesis used, requirements apply at the far end antenna

connector (test port B).
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From
External External antenna connector
BS LNA device =
: eg.
cabinet :| |: <J :| [ RX filter :I
(if any) (if any)
Test port A Test port B
Figure 4.5-2: Receiver test ports
4521 Reception with multiple receiver antenna connectors, receiver diversity

For the testsin 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.

Recelver 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.

45.3 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 regquirements of the present document in both cases.

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

1) subclause 6.2, base station output power, for the highest static power step only, if thisis 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 from the 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 isimportant 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 system are 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 EARFCNsto minimize
intermodulation products falling on receive channels. For testing of complete conformance, an operator
may specify the EARFCNSs to be used.

4.5.4 Power supply options

If the BSis 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 istested is at least as great as the range of conditions due to any of the power supply
configurations.

This applies particularly if aBS 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 options can be tested by
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testing only the external DC supply option. The range of DC input voltages for the test should be sufficient to verify the
performance with any of the power supplies, over its range of operating conditions within the BS, including variation of
mains input voltage, temperature and output current.

45.5  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
valueis used unless otherwise stated.

Sufficient tests should be repeated with the ancillary amplifier fitted and, if it is optional, without the ancillary RF
amplifier 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 bein 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.

4.5.6 BS with integrated 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 20MHz with the
integrated luant BS modem switched on.

4.5.7 BS using antenna arrays

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

- thetransmitter output signals from one or more transceiver appear at more than one antenna port; or

- thereis more than one receiver antenna port for atransceiver or per cell and an input signal isrequired 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.
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In case of diversity or spatial multiplexing, multiple antennas are not considered as an antenna array.

If aBSisused, in normal operation, in conjunction with an antenna system which 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 system in normal operation,
and the conformance assessment is only applicable when the BS is used with the antenna system.

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

457.1 Receiver tests

For each test, the test signal's 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.

Rx antenna
interface
P
Test input . ¢ Base Ps = sum(P)), where Psisthe
Splitting . - iredi ified
port @—— etwork ® Station required input power specifi
Ps !
®

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 sum of 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.

Tx antenna
interface
M
Base ! Combining | Ps Test output
Station L 4 network @ port
‘ Ps = sum(P)), where Psisthe
X required output power specified

Figure 4.5.7.2-1: Transmitter test set-up
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For Intermodulation attenuation, the test may be performed separately for each transmitter antenna connector.

4.6 Manufacturer"s declarations of regional and optional
requirements

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) TheBSistested against Category A limits for spurious emissions, as defined in ITU-R Recommendation
SM.329[5]. Inthiscase

- conformance with the operating band unwanted emissions requirementsin 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 requirementsin 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 BSistested against Category B limits for spurious emissions, as defined in I TU-R Recommendation
SM.329 [5]. Inthis case,

- conformance with the operating band unwanted emissions requirementsin 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 requirementsin 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 thisis 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.

For aBS declared to support Band 20 and to operate in geographic areas within the CEPT in which frequencies are
alocated 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
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P1omnz Maximum output Power in 10 MHz

For a BS declared to support Band 24 and intended to operate in geographic areas in which the conditions for emissions
falling into the 1559-1610 MHz 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:

Pe wr;  Declared emission level (measurement bandwidth = 1kHz)

Pe imn;  Declared emission level (measurement bandwidth = IMHz)

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 GSM 850, GSM 900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or PHS operating in
another band are deployed. If thisisthe 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 thisisthe 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. If the BS does not support hon-contiguous spectrum
operation the parameters for non-contiguous spectrum operation below shall not be declared.

- The supported operating bands defined in subclause 5.5;

- Thefreguency 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 spectrum operation
« for non-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.

- -Therated output power per carrier;
« for contiguous spectrum operation
« for non-contiguous spectrum operation
NOTE: Different rated output powers may be declared for different operating configurations.
- Therated tota output power as asum of al carriers;
 for contiguous spectrum operation

 for non-contiguous spectrum operation
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- Maximum number of supported carriers within each band;
» for contiguous spectrum operation
« for non-contiguous spectrum operation

If the rated total output power and total number of supported carriers are not simultaneously supported, the
manufacturer shall declare the following additional parameters:

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

- Thereduced 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 alowest and the highest bandwidth supported by the BS. The
manufacturer shall declare that the requirements 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 testsin 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 asingle carrier at each of the RF channelsB, M and T.

When atest is performed by atest 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 atest is performed by a manufacturer, the EARFCNsto 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 testsin 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 Bgrgw(bottom), Mgesw (middle) and Trepw

(top).
Unless otherwise stated, the test shall be performed at Brraw, Mgrrew and Treew defined as following:
- Brrew: maximum RF bandwidth located at the bottom of the supported frequency range in each operating band;
Mgeaw: 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 atest is performed by atest |aboratory, the position of Brraw, Mrraw @nd Tresw in the operating band shall be
specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.
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4.7.2 Aggregated channel bandwidth position for CA specific testing

Occupied bandwidth test in this TS is performed with the aggregated channel bandwidth located at the bottom, middle
and top of the supported frequency range in the operating band. These are denoted as By channe ca(POttom), Maw chame
ca (middle) and Tew channel ca (top) for contiguous spectrum operation.

Unless otherwise stated, the test for contiguous spectrum operation shall be performed at Bgw channe ca» MBw channel ca
and Tew channe ca defined as following:

- Bgw chand ca: aggregated channel bandwidth located at the bottom of the supported frequency range in each
operating band;

- Mpw crane ca: @ggregated channel bandwidth located close in the middle of the supported frequency rangein
each operating band, with the center frequency of each component carrier aligned to the channel raster;

- Taw channd CA: aggregated channel bandwidth located at the top of the supported frequency range in each
operating band.

When atest is performed by atest laboratory, the position of Bew channe ca» Mew channe ca @1d Taw channe ca fOr
contiguous spectrum operation in the operating band 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 Test Purpose

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 perform the 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 Test Requirement

This subclause defines the pass/fail criteriafor the equipment under test. See subclause 4.1.2.5 Interpretation of
measurement results.
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4.9 Applicability of requirements

For BSthat is E-UTRA (single-RAT) capable only, the requirements in the present document are applicable and
additional conformanceto TS 37.141 [18] isoptional. For a BS additionally conforming to TS 37.141 [18],
conformance to some of the RF requirements in the present document can be demonstrated through the corresponding
requirementsin TS 37.141 [18] aslisted in Table 4.9-1

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

RF requirement

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

6.6.3.5.1,6.6.3.5.2

6.6.2.5 (except for

emissions (NOTE 1) 6.6.2.5.3 and 6.6.2.5.4)
Transmitter intermodulation 6.7.5 6.7.5.1
Narrowband blocking 755 7.4.5.2
Blocking 7.6.5.1 7.45.1
Out-of-band blocking 7.6.5.1 7.55.1
Co-location with other base stations 7.6.5.2 7.5.5.2
Receiver spurious emissions 7.75 7.6.5.1
Intermodulation 7.8.5 7.7.5.1
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

For aBS declared to be capable of contiguous spectrum operation only, contiguous spectrum operation test
configuration shall be used for testing.

Test configuration for non-single carrier operations

For a BS declared to be capable of contiguous and non-contiguous spectrum operation and where the parametersin 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.

For a BS declared to be capable of contiguous and non-contiguous spectrum operation and where the parametersin 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-UTRA TDD BS) 4.10.1
6.5 Transmitted signal quality
6.5.1 Frequency error 4.10.1
6.5.2 Error Vector Magnitude 4.10.1
6.5.3 Time alignment error 4.10.1
6.6 Unwanted emissions
6.6.1 Occupied bandwidth 4.10.2
6.6.2 Adjacent Channel Leakage power Ratio (ACLR) 218%
6.6.2.2 Cumulative ACLR requirement in hon-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

4.10.1 General test configuration

The purpose of the general multi-carrier test configuration isto 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.

4.10.1.1 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 adjacent to the lower edge of the RF bandwidth. Place a5
MHz carrier adjacent to the upper edge of the RF bandwidth.

- For transmitter 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 from the upper
edge of the RF bandwidth. The nominal carrier spacing defined in clause 5.7 shall apply;

- If 5MHz carriers 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 transmitted using the same antenna port. All configured component carriers
are transmitted simultaneously in the tests where the transmitter should be on.

4.10.1.2 Contiguous spectrum operation test configuration power allocation
For a BSdeclared 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 BSdeclared to support only CA operation,
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Set the power spectral density 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.
4.10.2 CA specific test configuration

The test configuration in this clauseis used to test CA occupied bandwidth.

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

- All component carrier combinations supported by the BS, which have different sum of channel bandwidth of
component carrier, shall be tested. For all component carrier combinations which have the same sum of channel
bandwidth of component carriers, only one of the component carrier combinations shall be tested.

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

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

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

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

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

- If there 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.

- If there are multiple combinations fulfilling previous steps, repeat the previous step until thereisonly one
combination | eft.

- Thenominal 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 isto test all BS requirements excluding CA occupied
bandwidth.

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

4.10.3.1 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.

- For transmitter tests, place a5MHz 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 MHz carriers are not supported by the BS, the narrowest
supported channel BW shall be selected instead.
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- For receiver 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 MHz E-UTRA carriers are not supported by the BS, the
narrowest supported channel BW shall be selected instead.

- For receiver 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 Foss 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 sum of the carrier powers equals the rated total output power
according to the manufacturer"s declaration in subclause 4.6.8.

4.10.3.24 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 isdesigned to operate in the operating bands defined in Table 5.5-1.
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Table 5.5-1 E-UTRA operating bands

E-UTRA Uplink (UL) oper_ating band Downlink (DL) opergting band
Operating BS receive BS transmit Duplex
UE transmit UE receive Mode
Band
FuL low  — FuL high FoL low  — FobL 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 | 14759 MHz - 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 2180MHz - 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 isdesigned to operate for the carrier aggregation bands defined in Tables 5.5-2 to 5.5-4.
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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

Table 5.5-3. Inter-band carrier aggregation bands

CA Band E-UTRA operating bands
CA 15 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
7
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
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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

Requirementsin present document are specified for the channel bandwidths listed in Table 5.6-1.

Table 5.6-1: Transmission bandwidth configuration Ngg in E-UTRA channel bandwidths

Channel bandwidth
1.4 3 5 10 15 20
BWChannel [MHZ]
Transmission bandwidth
configuration Ngg 6 15 25 50 75 100

Figure 5.6-1 shows the relation between the Channel bandwidth (BW channe) @nd the Transmission bandwidth
configuration (Ngrg). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the
channel bandwidth, i.e. at F¢ +/- BWchanne /2.

Channel Bandwidth [MHz]

A

Transmission Bandwidth Configuration [RB]

Transmission
> Bandwidth [RB]

abpa jauuey)d
e jo0|g 22000y

[ _eBpaauueud. . ____ ¥

------------- ~ ' ,
------ Active Resource Blocks - - - Center subcarrier (corresponds to DC in

baseband) is not transmitted in downlink

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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Aggregated Channel Bandwidth, BWchanne_ca [MHZ]
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Figure 5.6-2: Definition of Aggregated Channel Bandwidth for intra-band carrier aggregation
The lower edge of the Aggregated Channel Bandwidth (BW channe_ca) 1S defined as Feyge jow = Fc jow = Foffser. The upper

edge of the aggregated channel bandwidth is defined as Feqge righ = Fc nigh+ Fofrset- The Aggregated Channel Bandwidth,
BWechame_ca, 1S defined as follows:

BWchame_ca = Fedge high = Fedge 1ow [MHZ]

Figure 5.6-3 illustrates the sub-block bandwidth for a BS operating in hon-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 (BWChanneLblock) is defined as Fedge,block, low — FC,bIOCk,IOW - Foffset- The

upper sub-block edge of the Sub-block Bandwidth is defined as Feqge biock high = Fc blockhigh + Fortse: The Sub-block
Bandwidth, BWChannd,bIock, is defined as follows:

ETSI



3GPP TS 36.141 version 11.7.0 Release 11 48 ETSI TS 136 141 V11.7.0 (2014-01)

BW channd plock = Fedge,block high = Fedgeblocklow [MHZ]

Fottset iS defined in Table 5.6-2 below where BW channe IS defined in Table 5.6-1.

Table 5.6-2: Definition of Fyset

Channel Bandwidth of the Lowest or FoftsetMHZ]
Highest Carrier: BWchannel[MHZ]
5, 10, 15, 20 BWChanneI/2

NOTE 1. Fys iscalculated 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 BWhane_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 carriersis defined as following:

Nominal Channel spacing = (BWchame(r) + BWchame(2)/2

where BW channei(1y 8nd BW channal(2) @re 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 shall be
multiple of 300 kHz.

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

BWChannel(l) + BWChannel(Z) - O']'NBWChannel(l) - BWChannel(Z)‘
0.6

Nominal channel spacing= 0.3

where BW channei(1y 8Nd BW channa(2) are the channel bandwidths of the two respective E-UTRA component carriers
according to Table 5.6-1 with valuesin 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| o, and NogrspL @re given intable 5.7.3-1 and Np, isthe
downlink EARFCN.

FoL = For_jow + 0.1(Np — NosrspL)
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The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following egquation
where Fy__jow and Nosisu are givenin table 5.7.3-1 and Ny, is the uplink EARFCN.

FuL = Fur_iow + 0.1(Nu — Nosrsul)

Table 5.7.3-1: E-UTRA channel numbers

E-UTRA Downlink Uplink
OpBerat(;ng FDL_Iow [MHZ] Noffs-pL Range of NpL FUL_Iow [MHZ] Noffs-uL Range of NuL
an
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 that the
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 spectrum allocation 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 spectrum operation and non-
contiguous spectrum operation.
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For BS operation in hon-contiguous spectrum, some requirements apply aso 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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5] 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:

— Thetest 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 atolerance of 0.5 dB.

For E-UTRA TDD, test models are derived based on the uplink/downlink configuration 3 and specia subframe
configuration 8 defined in TS36.211, i.e. as showing in the table 6.1.1-1. Number of frames for the test modelsis 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:
e BSoutput power
e Unwanted emissions
e Occupied bandwidth
* ACLR
¢ Operating band unwanted emissions
e Transmitter spurious emissions
e Transmitter intermodul ation

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

Parameter | 14MHz | 3MHz | 5MHz | 10MHz | 15 MHz | 20 MHz
Reference, Synchronisation Signals
RS boosting, Pg = Eg/Ea 1 1 1 1 1 1
Synchronisation signal EPRE / Egs [dB] 0.000 0.000 0.000 0.000 0.000 0.000
Reserved EPRE / Egs [dB] -inf -inf -inf -inf -inf -inf
PBCH
PBCH EPRE / Egs [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 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 power / Egs [dB] -3.010 -3.010 -3.010 -3.010 -3.010 -3.010
PHICH group EPRE / Egs [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 1 2 2
# of REGs per CCE 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 which are boosted 15 25 50 75 100
PRB Pa = E/Ers [dB] 0
# of QPSK PDSCH PRBs which are de-boosted 0
PRB P, = Ea/Egrs [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
¢ Operating band unwanted emissions
Table 6.1.1.2-1: Physical channel parameters of E-TM1.2
Parameter | 1.4MHz | 3MHz | 5MHz | 10MHz | 15 MHz | 20 MHz
Reference, Synchronisation Signals
RS boosting, Pg = Eg/Ex 1 1 1 1 1 1
Synchronisation signal EPRE / Egs [dB] 0.000 -4.730 -4.730 -4.730 -4.730 -4.730
Reserved EPRE / Ers[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
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# of symbols used for control channels 2
PCFICH EPRE / Egs[dB] 3.222 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 power / Egrs [dB] -3.010 -3.010 -3.010 -3.010 -3.010 -3.010
PHICH group EPRE / Egs [dB] 0 0 0 0 0 0
PDCCH
# of available REGs 23 23 43 90 140 187
# of PDCCH 2 10
# of CCEs per PDCCH 2
# of REGs per CCE 9 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 / 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 which are boosted 2 6 10 20 30 40
PRB Pa = Ex/Ers [dB] 3(% 3 3 3 3 3
# of QPSK PDSCH PRBs which are de-boosted 4 9 15 30 45 60
PRB Pa = EalErs[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 12 13 12 13 1113 12 10 12 14 1314 1314 11 1112
5 01367 01459 01212 05812 0467 01238 13579 01237 1489 12356
MHz 816 18 1012 17 131419 131517 121315 16 18 21 1012 15 1014 18 1012 15 91013
2021 18 24 202324 202124 16 22 23 22 24 2122 2021 16 18 20 16 17
10 12789 5679 351112 12358 03678 02345 01468 23456 791415 111316
MHz | 101116 111520 1417 18 14 16 22 91012 791011 | 91016 91012 16 21 22 171821
203132 212224 19 20 22 23 26 28 131618 121519 1719 20 16 17 19 2830 31 24 27 28
333536 2527 34 26 27 28 3032 34 212331 2028 29 212429 222425 323435 2930 32
3940 42 35 36 37 293134 3841 42 3341 42 303134 303135 26 30 34 41 42 43 37 38 40
46 47 48 40 44 46 3841 42 45 46 47 45 46 47 36 48 37 38 47 37 42 48 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 22 818 20 1518 25 192324 101314 111314
18 19 20 202124 2224 25 1720 24 2527 29 232425 26 28 30 26 27 28 1517 18 16 18 23
212324 26 30 31 26 29 32 27 3334 313233 27 29 42 313233 303334 192223 2530 32
252930 38 46 47 333442 3539 42 343541 43 45 47 36 37 38 3541 42 24 2526 3544 46
313233 4950 51 45 46 47 43 45 46 44 46 48 49 50 54 394143 49 53 54 273237 47 48 53
42 47 48 53 54 57 50 51 52 48 56 59 50 52 56 56 60 62 45 50 53 58 59 60 394750 55 57 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 53 56 61 61 62 64
68 71 73 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 1516 20 10 1319 10 11 15 12 1516 714 17 91213 891012 71118 111315 101116
232528 2021 22 1617 19 212324 192122 212225 22 25 26 192021 16 24 25 18 22 26
293031 232526 21 25 26 27 28 29 24 26 37 26 28 32 272931 26 27 29 272935 2932 35
323339 27 30 33 28 29 32 303334 42 44 47 353940 323336 303133 36 40 43 3743 44
41 42 44 34 35 36 353941 3536 39 49 51 56 43 45 46 38 39 43 3539 40 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 41 43 44 515255 49 53 54
57 63 66 51 53 55 5152 54 55 56 57 65 67 70 62 64 66 55 59 62 46 47 50 56 57 63 57 59 60
67 68 76 57 60 61 60 64 69 64 66 70 717376 68 71 73 6364 71 53 55 56 64 65 68 61 64 66
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7779 82 64 68 76 76 79 81 727677 77 81 83 7778 84 727375 62 64 66 717778 67 69 70
84 85 88 77 80 83 84 86 88 80 81 86 85 86 87 85 86 93 7778 81 67 69 70 81 82 83 76 78 81
92 94 95 84 86 87 89 90 93 879091 89 94 95 94 95 96 84 89 97 7274 92 84 85 86 84 87 89
97 98 99 89 95 99 94 99 92 98 99 97 99 97 99 98 93 98 90 94 98 91 95 96
Table 6.1.1.2-3: Numbers (npgg ) Of the boosted PRBs (TDD)
Framel 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 25 03
3 MHz 013111214 1123111214 |1 01231113 13111213 148101112 | 16891112 023456
14
5 MHz 12581718 1356717 0345817 2367817 12111315 12456789 (13481012
19212324 19202324 181921 22 18192024 17 18 19 20 10 12 16 19 20 22
21
10 MHz 24671011 1367911 34561011 24678910 | 247121416 | 25891112 147111213
13171819 14 1517 18 121416 18 13141619 20 21 24 26 131618 21 14152021
34 3537 38 19 28 29 30 3034 3536 202129 32 282934 41 22232729 27 3134 37
41 42 46 47 3537 38 39 37394041 34394144 43 44 45 46 30313233 38414246
48 49 43 44 43 48 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 1920 23 27 121317 19
25 26 27 28 21 24 26 42 16 20 22 24 20 22 24 27 2122 26 30 28 31 39 40 21222324
29 3344 45 45 46 51 52 2528 31 32 28303241 31414546 41 43 45 46 28 30 32 37
515356 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 55 58 61 62 49 50 51 65 57 58 62 63 57 58 63 65 5356 58 61
70717374 62 64 65 72 66 67 70 73 67 68 69 71 64 69 73 74 66 70 71 73 65 69 73
20 MHz 24781213 45678910 459111314 | 23891011 03101314 234101112 | 49121317
1418 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 28303136 2326 3031 29 31 36 37
34 35 37 38 27 28 29 32 33374042 28 30 35 36 37384041 3236 37 39 39404142
39 44 46 53 33373841 43 45 46 53 40 41 42 53 43 49 50 54 4041 42 43 46 48 49 54
56 58 60 68 43535861 54 57 58 62 55 60 61 62 5557 58 60 48 50 53 54 56 57 60 64
70717475 6569 70 73 66 67 68 69 63 64 65 68 616364 70 56 58 61 64 66 737475
76 78 82 85 74 78 79 80 83 86 88 89 74 77 82 84 7476 77 81 66 7172 77 80 83 86 87
87 88 93 95 82 83 86 90 90919293 8587 93 97 84 85 87 88 818289 92 899092 94
97 99 97 95 97 98 99 94 95 98 98 99 96 98 99
Frame2 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 101231314 01231214 01231113 03461012 269111314 | 15791314
5 MHz 12381720 12456716 1246816 0356717 2381013151 04671314 02591418
21 22 23 24 17 22 23 18 21 23 24 19202124 16 21 23 24 151619 24 19 21 22 23
10 MHz 1456811 017151819 | 12568911 | 67101115 24101118 689101114 | 2578914
12131517 202129 30 13141516 18192021 202324 28 1516 18 19 16 18 23 30
2028 30 31 3234 35 37 18 20 30 32 28 29 33 35 3032 37 40 20212324 32333437
32 42 43 46 38404243 33404146 36 384041 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 139111317 [ 02461011 0135911 0458910 15891013
16 17 23 27 151722 23 21222324 13141516 141516 19 12131520 14152021
293031 32 24 27 28 29 25 28 29 46 17 20 22 23 24 25 26 27 22 30 32 33 23 26 27 28
42 43 48 49 31414245 48 49 51 52 282943 44 28 31 33 34 35373842 29323334
50 53 54 57 48515455 53 54 55 57 46 47 51 53 3840 42 43 44 45 46 47 39 43 44 57
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 68707173 68 727374 63697172 59 61 67 74 59 60 66 69 69717273
74 74
20 MHz 14101415 0135812 02456711 0246711 3567916 147101318 [ 0123578
17 18 19 23 141517 19 121314 16 121317 18 20212324 19 25 26 27 10111519
29303132 20222325 19 20 21 27 19 20 27 28 2526 31 32 28 30 32 35 20 21 24 26
3337 38 39 26 28 29 30 30323335 313537 38 35374142 373841 46 28 31 32 33
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 45 54
64 65 66 68 58 59 62 63 53 56 58 60 57 59 63 68 51 54 59 60 53 54 57 60 58 59 61 63
69707273 68717275 61 62 64 65 70717779 61 62 64 67 62707173 6567 69 70
76 82 83 84 78 82 84 85 6768 70 73 80 82 85 87 76 77 78 79 78 79 81 83 77 85 88 89
86 89 90 93 91929394 798290 92 89 92 95 96 82 84 86 87 84 87 91 95 90 92 94 98
95 97 99 96 98 98 97 98 88 95 98 99 99
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This model shall be used for tests on:
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e Tota power dynamic range (lower OFDM symbol power limit at min power),

¢ EVM of single 64QAM PRB allocation (at min power)

e Frequency error (at min power)

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

Parameter | 14MHz | 3MHz | 5MHz | 10MHz | 15MHz | 20 MHz
Reference, Synchronisation Signals
RS boosting, Pg = Eg/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 / Egs [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 / Egs [dB] -inf -inf -inf -inf -inf -inf
PCFICH
# of symbols used for control channels 2 1 1 1 1 1
PCFICH EPRE / Egs[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 power / Egrs [dB] -3.010 -3.010 -3.010 -3.010 -3.010 -3.010
PHICH group EPRE / Egs [dB] 0 0 0 0 0 0
PDCCH
# of available REGs 23 23 43 90 140 187
# of PDCCH 1 1 1
# of CCEs per PDCCH 1 1 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 / Ers[dB] -inf -inf -inf -inf -inf -inf
PDSCH
# of 64QAM PDSCH PRBs within a slot for which 1 1 1 1 1 1
EVM is measured
PRB Pa = Ea/Ers [dB] 0 0 0 0 0 0
# of PDSCH PRBs which are not allocated 5 14 24 49 74 99
PRB P, = Ea/Egrs [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
1.4 4 1 1 2 5 3 0 0 5 4
MHz
3 13 11 13 5 9 14 6 13 0 1
MHz
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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 | Subframe 5 | Subframe 6 | Subframe 7 | Subframe 8 | Subframe 9

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

Frame2 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:
e Output power dynamics

e Tota power dynamic range (upper OFDM symbol power limit at max power with all 64QAM PRBs
allocated)

e Transmitted signal quality
e Frequency error

e 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 | 15 MHz | 20 MHz
Reference, Synchronisation Signals
RS boosting, Pg = Eg/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 / Egs [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 / Egs [dB] -inf -inf -inf -inf -inf -inf
PCFICH
# of symbols used for control channels 2 1 1 1 1 1
PCFICH EPRE / Egs[dB] 3.222 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 power / Egrs [dB] -3.010 -3.010 -3.010 -3.010 -3.010 -3.010

PHICH group EPRE / Egs [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 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 / 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 64QAM PDSCH PRBs within a slot for which EVM 6 15 25 50 75 100

is measured

PRB P, = En/Ers [dB]

# of PDSCH PRBs within a slot for which EVM is not

measured (used for power balancing only)

PRB P, = Ea/Egrs [dB] n.a. n.a. n.a. n.a. n.a. n.a.

6.1.1.5
This model shall be used for tests on:
e Transmitted signal quality

e Frequency error

e EVM for 16QAM modulation

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

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

Parameter | 14MHz | 3MHz | 5MHz | 10MHz | 15 MHz | 20 MHz
Reference, Synchronisation Signals
RS boosting, Pg = Eg/Ea 1 1 1 1 1 1
Synchronisation signal EPRE / Egs [dB] 0.000 1.573 2.426 2.426 3.005 2.426
Reserved EPRE / Ers[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 power / Egs [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
# 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
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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 16QAM PDSCH PRBs within a slot for which 4 7 15 30 50 60
EVM is measured
PRB Pa = Ea/Ers [dB] 3 -3 -3 -3 -3 -3
# of QPSK PDSCH PRBs within 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 P, =

Ea/Ers = 0 [dB]

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
18 19 20 12 1317 131419 131517 14 15 16 1718 21 121314 1418 19 131516 121316
212324 182024 202324 182021 17 22 23 222324 1521 22 202124 18 20 22 172123
22 24 24 24 23 24

10 12345 01245 01345 01235 03678 02345 01345 01234 25789 1369

MHz | 678910 | 67910 671112 681214 | 91012 791011 68910 567910 | 101114 111315
111516 111315 1417 18 1516 17 131516 121314 1314 16 12 14 16 1516 17 16 17 18
172021 | 182021 |192021 |[182223 | 171821 | 151920 |[171819 | 171819 | 212227 | 212425
28 30 31 22 24 25 2224 25 26 28 29 232528 2829 30 202123 22 24 25 28 29 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 3537 38 34 37 38
424446 | 374043 | 343841 | 404142 | 424445 | 404244 | 373839 | 343742 | 414243 | 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 101315 | 781112 |111214 |67811 891012 | 111314
141617 | 182021 | 141517 |141517 | 161718 | 141618 |[151718 | 121419 | 131415 | 161819
181920 | 242526 | 182021 | 182022 |202224 | 202223 | 202325 |202123 |171819 | 202122
212324 27 29 30 22 24 25 24 25 27 25 26 27 24 25 27 26 28 29 24 26 27 21 22 23 23 2527
25 26 28 313336 26 28 29 2829 30 2829 30 2829 30 303132 283031 24 25 26 2829 30
293031 37 38 39 313233 313334 313233 313342 3336 37 333435 27 28 29 323435
323341 40 43 45 34 40 42 3538 39 34 35 38 43 45 46 383941 384041 323334 36 40 41
424547 | 464748 | 434445 | 404243 | 404144 | 474849 | 424345 | 424445 | 363739 | 424344
48 49 50 49 50 51 46 47 48 45 46 47 45 46 47 5051 53 46 50 52 46 49 51 40 43 46 45 46 47
52 53 56 53 54 55 505152 48 49 55 48 50 51 54 56 58 5354 57 52 53 54 47 48 49 48 50 51
57 60 62 57 58 59 54 56 58 56 59 60 525354 60 61 62 58 59 60 55 58 59 50 53 54 535455
63 64 65 60 61 65 59 60 61 61 62 63 56 59 60 63 64 65 61 62 63 60 61 62 56 61 62 5759 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 697071 697071 68 70 71 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
1314 15 1719 20 1516 17 1516 17 14 15 17 131521 1314 16 1518 19 1516 17 131618
16 20 21 212223 1921 22 212223 1921 22 22 25 26 22 25 26 2021 26 212324 212223
222325 24 25 26 232526 24 27 28 24 26 32 27 28 29 27 28 29 27 29 30 2527 28 25 26 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 35 38 34 36 37 373839 3536 40 36 37 38
3334 36 3536 39 383940 36 37 39 47 48 49 394041 38 39 43 40 41 43 42 43 44 43 44 46
394142 41 47 48 41 42 43 41 44 45 5051 54 43 44 45 44 45 46 44 45 46 45 46 48 47 48 49
44 45 54 49 50 51 44 46 49 47 49 50 56 57 60 46 53 57 48 49 52 47 48 49 49 51 52 5354 57
56 57 58 53 54 55 515253 53 54 55 62 63 65 58 59 61 53 5559 50 52 53 53 54 55 58 59 60
60 61 63 57 58 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 64 70 71 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
777981 7576 77 697172 7576 77 81 82 83 737577 757778 697071 767778 77 78 80
82 84 85 79 80 81 737679 8081 84 84 85 86 78 80 82 80 81 82 727374 81 82 83 8182 83
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87 88 91 83 84 86 81 84 86 85 86 87 87 89 91 83 84 85 84 86 89 818384 84 85 86 84 86 87
92 94 95 87 89 90 88 89 90 90 91 92 94 95 96 86 93 94 9091 93 86 92 93 87 90 91 88 89 91
97 98 99 919395 929394 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
1.4 MHz 0 345 12 3 4 012 4 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 |112345678 (1246789 02356710 0234678
17 18 19 20 17 1819 20 16 17 18 19 16 17 20 21 11141516 131516 17 13141516
212324 212224 202122 222324 18212324 19202124 19212324
10 MHz 1234679 23456789 |1 2456789 14567811 0125678 24567910 25678910
10111314 10111213 11121314 12131415 11131415 11151819 11141516
15171819 1416 17 18 161820 21 1719 20 21 16 18 20 21 202124 25 18192021
28 29 30 34 19 21 30 32 28 29 30 31 28293031 24 25 27 30 26 28 29 30 23 27 28 30
35373839 34 35 36 37 32333441 32343738 32343537 32333536 32333437
41 42 44 46 39404143 43 44 45 46 41 42 44 46 38404143 38404143 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 14 1516 18 16 17 18 19 16 17 22 23 1516 17 20 14 1516 19 151617 19
2122 2324 19202224 2021 22 23 24 27 28 29 21 22 23 24 20 22 24 25 2021 23 26
25 26 27 28 2527 28 30 24 26 27 28 30313241 252829 34 26 27 28 31 27 2829 30
29 3342 44 31324142 30313241 42 43 45 46 3743 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 55 58 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 5152 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 149101213 (0134578 02456711 1345679
10111213 11121314 11121314 14 1517 18 121314 15 12131416 10131618
14 17 18 19 16 17 18 19 15171821 1920 21 22 17 19 20 22 17 1819 20 20212425
20212223 22 24 25 26 22232425 23293031 23252628 21232728 26 27 28 30
2527 28 29 27 29 30 32 26 27 28 30 32 3336 37 30313335 30313235 31323537
31323334 33 36 37 38 313235 36 39404142 37383941 37 384043 384142 43
3537 38 39 4041 42 43 37384041 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 435354 55 56 57 58 5158 59 62 50 51 53 56 50 51 52 53
56 58 60 61 55 57 58 60 5557 60 61 60 61 64 66 63 65 67 68 57 58 59 60 54 57 59 60
68 69 70 71 62 64 65 66 63 64 65 66 68 69 71 72 69707172 61 62 63 64 61 62 64 67
73747576 67 68 69 74 68 70 74 76 7374 75 80 73757678 65687071 70717376
78 79 80 82 788283 84 77818284 8283 84 86 82 84 85 86 7377 79 80 77 78 79 81
83 8586 87 86 88 89 90 85 87 88 89 87 89 90 92 899091 92 82 8587 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 8891 95 98
99 97 99 98 99 98 99 98 98 99
Frame2 Subframe 0 Subframe 1 Subframe 5 Subframe 6 Subframe 7 Subframe 8 Subframe 9
1.4 MHz 0 2 45 12 45 013 4 0 2 35 0124 1234 1235
3 MHz 01231213 01231112 123111213 (012111213 |2478910 0134513 0468911
14 13 14 14 11 14 12
5 MHz 0234567 01234578 | 1234578 0134578 01367912 2345679 01345810
16 17 18 19 16 17 18 19 16 17 18 20 16 17 18 19 14 17 18 20 11121415 1112 1416
20212223 202324 21222324 20212224 21222324 17182124 172022 24
10 MHz 0126789 02346789 |1 01235678 |12345689 (1235613 0125912 01234578
11131415 10111215 910131415 | 10111213 141516 17 131416 17 910121314
16 1929 30 16 17 18 19 16 18 20 21 1516 17 18 192023 25 18 22 25 26 1516 18 22
32 34 35 36 202931 33 28293031 19213035 26 27 29 30 27 28 29 30 27 28 29 30
37383941 34 35 36 37 32343539 38394041 31323335 31333536 31323334
42 43 44 45 42 45 46 47 40 41 42 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 |1 01245678 01234567 1345679 13467810 | 01256710
810111415 910111314 910111213 89101113 101112 14 111314 15 111216 17
16 18 19 20 1516 18 20 14 1516 18 141516 17 1516 17 18 21222324 1819 22 23
21232425 2122 23 27 202224 25 181921 23 192021 22 26 27 28 29 2527 28 29
26 27 28 31 28 29 30 33 26 29 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 35 36 37 39
44 45 46 47 47 4950 51 50 51 52 55 46 47 49 50 36 383941 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 495051 52 47 48 49 50
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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 55 56 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 68 71 74 697173

20 MHz 01234578 102347810 | 0124567 01234678 (0124689 0123789 3467910
910111517 111213 14 10111213 912131516 10111415 131516 21 11121314
19202124 151617 18 141516 18 18 19 20 22 18192021 23242529 151719 22
26 27 28 29 19202224 19202123 24 2527 28 25293132 30313334 23 25 26 27
31323334 2527 30 35 24 2529 32 293032 35 34 36 37 38 36 37 38 39 33343739
36 37 44 45 37 39 41 42 33344042 394042 43 40 41 42 47 40 41 42 44 40 41 43 45
54 56 57 58 44 53 56 57 43 44 45 46 44 57 59 60 52 53 54 57 45 46 47 48 46 47 48 49
59 60 61 63 59 61 62 63 53 54 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 63 67 68 71 70727374 68 69 70 71 65 66 69 72 63 6569 71
83 8586 87 777879 80 72737577 7576 81 82 73747576 73747577 72737476
88899091 818284 85 818284 85 83 84 88 89 777879 80 818283 84 777879 80
92 93 94 95 86 88 89 90 879192 93 90 92 94 95 84 85 86 87 86 88 89 90 82 83 85 87
96 98 99 91 92 94 96 95 96 97 98 97 98 99 88 90 92 95 91 92 93 95 91 92 94 95

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

This model shall be used for tests on:

«  Transmitted signal quality

e Frequency

error

e EVM for QPSK modulation

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

Parameter | 1.4MHz | 3MHz | 5MHz | 10MHz | 15 MHz | 20 MHz
Reference, Synchronisation Signals
RS boosting, Pg = Eg/Ea 1 1 1 1 1
Synchronisation signal EPRE / Ers [dB] 0.000 2.189 2.580 2.427 2.477 2.427
Reserved EPRE / Ers [dB] -inf -inf -inf -inf -inf
PBCH
PBCH EPRE / Ers [dB] 0.000 2.189 2.580 2.427 2.477 2.427
Reserved EPRE / Egs [dB] -inf -inf -inf -inf -inf -inf
PCFICH
# of symbols used for control channels 2
PCFICH EPRE / Ers [dB] 3.222 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 power / Egrs [dB] -3.010 -3.010 -3.010 -3.010 -3.010 -3.010
PHICH group EPRE / Egs [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
# of REGs per CCE 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 within a slot for which EVM 3 7 13 25 38 50
is measured
PRB Pa = Ea/Ers [dB] 6 (¥ -6 -6 -6 -6 -6
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# of 16QAM PDSCH PRBs within a slot for which 3 8 12 25 37 50
EVM is not measured (used for power balancing
only)
PRB P, = 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 P, =
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
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 10 13 111214 111314 121314 911 1112
5 01367 01245 01239 0568 02467 01234 13457 01234 1489 12345
MHz | 81617 691012 101213 101213 121315 67816 91011 71014 101112 691011
18 20 21 17 18 20 14 19 20 1517 18 16 17 22 18 21 22 121521 1819 20 131516 1316 17
23 24 24 2324 2021 24 23 24 24 22 24 21 24 18 20 23 23
10 12356 12456 0356 01235 03678 02345 01456 02345 5789 391113
MHz 78910 791115 111214 681416 91012 791011 891013 67910 14 15 16 16 17 18
111516 | 182021 | 171819 | 182223 | 131617 | 121315 |[161718 | 121617 | 212227 | 212427
2028 31 22 24 25 2021 22 26 28 30 18 21 23 19 20 28 192021 1819 22 28 30 31 28 29 30
323335 2729 34 24 25 26 3234 38 253133 293031 24 29 30 24 25 26 323435 3234 37
36 39 40 35 36 37 27 28 29 394041 37 41 42 34 36 37 313235 303134 37 3841 383940
424647 | 404446 | 313438 | 424546 | 454647 | 424448 | 373839 | 374245 | 424344 | 414245
48 49 414249 | 47 48 49 49 47 48 464849 | 47 48 49
15 01235 01345 21112 23467 4568 02347 12911 34678 01237 0378
MHz 678912 | 67811 131517 91112 10 1317 81114 14 1518 111219 891013 111314
16 17 18 1820 21 18 21 22 1517 20 22 25 26 18 20 23 25 26 28 202324 14 15 17 16 18 19
192021 24 25 26 24 25 26 24 27 30 27 2829 24 25 27 293031 26 27 28 18 19 22 23 25 27
232425 27 29 30 2931 32 333435 303132 29 42 43 323336 303334 232425 2829 30
28 29 30 3138 46 333440 383942 333435 45 46 47 37 38 39 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 32 36 37 42 44 46
42 47 48 515354 475051 48 49 55 46 48 50 51 54 56 46 50 53 515354 39 46 47 47 48 50
49 53 60 5557 59 52 54 58 56 59 60 5253 54 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 6870 71 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 1013 14 101319 101115 1214 15 71415 91213 891012 71011 111315 101113
1516 20 2021 22 16 17 19 16 21 22 171921 212225 132225 151819 16 24 25 16 18 21
222325 232425 21 25 26 2324 27 22 24 26 26 27 28 26 27 29 2021 26 27 29 31 22 23 26
26 28 29 26 27 30 2829 30 2829 30 37 40 42 293132 313233 2729 30 333536 293235
303132 333435 323335 333435 43 44 47 34 35 39 36 37 38 313335 40 43 44 36 37 43
3336 39 36 47 48 3839 40 36 37 39 4951 54 40 43 45 394345 394041 45 46 49 44 46 47
41 42 44 49 50 51 41 42 43 41 44 45 56 57 60 46 53 57 48 49 52 43 44 46 51 52 53 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 57 59 63 60 61 64
66 67 68 61 64 65 60 62 63 64 66 68 717376 6869 71 717273 62 64 65 64 65 68 66 67 68
727677 67 68 75 64 65 69 707276 77 78 81 737577 747577 66 67 69 717778 69 70 72
79 82 84 76 77 80 727679 77 80 81 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
91 92 94 86 87 89 8889 90 9091 92 89 94 95 9394 95 91 93 97 86 92 93 90 91 93 878991
95 97 98 90 93 95 93 94 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
14MHz |1 3 4 145 012 02 4 245 034 125
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

ETSI




3GPP TS 36.141 version 11.7.0 Release 11 62 ETSI TS 136 141 V11.7.0 (2014-01)

18192021 17 18 19 20 17 18 19 20 16 17 19 20 1417 20 21 11131415 141618 21
23 24 22 2124 22 23 22 2324 16 22 23 2324

10 MHz 2346710 1345679 2346789 25891112 1456711 01567811 | 1256811
11131517 101214 16 10111314 13141618 121314 15 12131519 13141516
18 19 29 30 17 28 30 34 16 18 19 20 2021 28 29 172021 26 20 26 28 29 182021 24
34 3537 38 35 36 37 38 212932 34 30313233 27313234 30313237 2527 30 32
39 41 42 46 39404143 39414344 34 42 44 45 37384142 3842 43 44 34 35 37 40
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 101314 15 12131416 11131617 10111217 1516 17 23 1314 1517
20212324 16 19 20 21 18 19 20 22 18192021 19212223 27293031 22232425
2526 27 28 22 24 25 28 24 25 27 28 22 23 26 30 24 27 28 30 323536 37 282930 31
293342 44 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 41454851 46 48 49 50 42 46 48 49
56 57 58 61 52 55 58 59 48 5051 62 55 57 58 62 53 55 56 57 5354 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 014101214 1| 0134578
11121314 12131416 11121415 121314 17 17192021 151718 19 121314 15
182021 23 17 19 20 22 17 18 19 22 18222325 22293031 23282930 17 1920 22
2527 28 31 25 27 29 33 24 26 27 28 26 27 28 30 36 37 39 40 31323337 23 2526 30
32343537 37384041 30323536 313236 37 41 42 43 46 38 39 42 46 32333537
38 39 44 46 42 43 44 45 37404142 384041 43 48 49 50 53 55 61 64 65 38394144
53 56 58 60 53 54 57 58 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 68707378 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 74 77 82 84 76 77 81 82 80 82 83 86 84 85 86 89 727582 84
83 8587 88 88899091 8587 92 93 84 85 87 88 87 89 90 92 90 91 93 94 8590 92 93
93 95 97 99 93 95 97 97 98 99 92 94 95 98 94 95 96 98 96 97 98 99 94 96 98

99
Frame2 Subframe 0 Subframe 1 Subframe 5 Subframe 6 Subframe 7 Subframe 8 Subframe 9

14MHz |1 2 3 135 01 4 0 3 4 134 245 012

3 MHz 01231213 01231112 123111213 (012111213 (2478910 0134513 0468911
14 13 14 14 11 14 12

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

10 MHz 2567910 2468910 02578911 | 01246789 |02367810 | 01256789 |0136910
111519 20 11141516 141516 18 11131418 11121516 101516 17 13142021
2128 29 30 18192021 19323334 1929 34 35 19 20 22 24 18 22 23 25 22 23 25 28
32333536 28 30 32 37 36 384142 36 394142 25293133 26 28 29 30 29303134
38404143 40 43 44 45 43 44 45 46 44 45 A7 48 3537 42 46 31323941 3536 39 40
44 48 49 46 47 49 48 49 49 47 49 46 42 44 47

15 MHz 02346910 | 0134589 0158910 23457810 | 1234578 01234567 113568910
111314 15 101214 15 13141520 121516 17 14 18 19 20 811131415 11131416
16 17 20 21 16 19 20 22 21 23 26 27 1819 23 24 2124 25 27 16 20 21 23 18 20 22 28
22232829 24 25 26 27 28 29 30 32 26 28 30 31 28333538 2427 3335 2930 35 36
43 44 48 51 28 29 31 33 33424344 32334144 40 43 45 46 41 43 44 45 37 3842 43
52 5354 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 505152 55 57 59 60 50 52 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 69 7174 69717273 65 66 71 68 71 74 74 727374

20 MHz 0256711 34567910 | 01234510 | 12345789 02371112 01256810 | 12346789
121314 16 1316 20 21 11151819 11151719 13141516 11121314 1518 19 20
171819 20 2324 25 26 20212425 20212224 171819 20 1516 20 21 21232425
2127 28 30 28 30 31 32 26 27 28 32 27 28 29 30 22 2527 30 24 27 29 33 28 29 30 32
31353738 35373841 333437 44 31323336 3537 3942 34 3940 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 67 69 73 74 66 70 71 75 62 63 67 68
63 64 65 68 70717677 737778 83 7379 80 82 7576 77 78 76 78 79 82 72737475
70737779 78 79 81 82 84 85 88 89 8586 87 91 79 8081 84 84 85 87 89 76 77 81 90
80 82 85 87 84 86 87 88 90919294 92 93 95 96 8586 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
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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 isinvoked 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 scrambling.

cell
In case multiple carriers are configured with E-TMs, the Nio shall be incremented by 1 for each additional

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

. n, =0 (usedfor PBCH)

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

. N = 1 for the lowest configured carrier, N&' = 2 for the 2™ lowest configured carrier,..., N&' = nfor

the n” configured carrier
. p = O (data generated according to definitionsin TS36.211 for antenna port 0). p = 0 shall be used for the
generation of the E-TM data, even if the signal is transmitted on a physical port other than port O.
. g = 0 (single code word)

6.1.2.1 Reference signals

Sequence generation, modulation and mapping to REs according to TS36.211, clause 6.10.1

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 hits) are available for PBCH for the duration of the E-UTRA test models (1 frame, 10 ms)
- Generate 480 hits of "al 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 "Norma" according to TS36.211, clause 6.9.3
- Set N, =16toobtain Ngj&,, see TS36.211, clause 6.9

- Use 2 PHICH per group, npqicy =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).
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group

- For each subframe the required amount of HARQ Indicators (HI) isasfollows: Ng,cy *(2 PHICH per group).

- Generate this amount of HIs using "0" data for each HI.

- Generate 3 bit 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: thisisin order to preserve commonality between FDD and TDD E-TM.

6.1.2.7 PDCCH

- For each subframe the required amount of bits for all PDCCHsis 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
definitionsin 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 PDCCHSs to the available CCEsis
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

6.1.2.8 PDSCH

- For each 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-TMsutilize 1 user or 2 user PDSCH transmissions distinguished by Ny, . For each E-TM, PRBs are mapped to

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

Table 6.1.2.8-1: Mapping of PRBs to Nz, 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 | O for all PRBs

E-TM3.1 | O for all PRBs

E-TM3.2 | 0 for QPSKPRBs

1 for 16QAM PRBs

E-TM3.3 | 0 for 16QAM PRBs

1 for QPSK PRBs

- Therequired 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 Ngyp -

- 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 complex-valued symbolsto PRBs according to TS36.211, clause 6.3.5
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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 aload 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, c), 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,
multi-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.

Therated output power, PRAT, of the BS shall be as specified in Table 6.2.1-1

Table 6.2.1-1: Base Station rated output power

BS class PRAT
Wide Area BS - (note)
Medium Range BS < +38dBm
Local Area BS < +24dBm
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.

6.2.2 Minimum Requirement

The minimum requirement isin 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 transmittersin the BS.

6.2.4 Method of test

6.2.4.1 Initial conditions

Test environment: normal; see Annex D2.
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RF channelsto betested: B, M and T; see subclause 4.7
RF bandwidth pOSition to be tested: Brrew, Mgraw and Treaw: S€€ 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: Testsunder extreme power supply also test extreme temperature.

1) Connect the power measuring equipment to the base station antenna connector as shown in Annex 1.1.1.

6.2.4.2 Procedure

1) For aBS declared to be capable of single carrier operation only, set the base station to transmit a signal
accordingto E-TM1.1.

For a BS declared to be capable of multi-carrier operation, set the base station to transmit according to E-TM 1.1
on al 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 +2.7 dB and —2.7 dB of the manufacturer's rated output power for carrier frequency f < 3.0GHz.
within +3.0 dB and —3.0 dB of the manufacturer's rated output power for carrier frequency 3.0GHz < f < 4.2GHz.
In extreme conditions, measurement result in step 2 of 6.2.4.2 shall remain:
within +3.2 dB and —3.2 dB of the manufacturer's rated output power for carrier frequency f < 3.0GHz.
within +3.5 dB and —3.5 dB of the manufacturer's rated output power for carrier frequency 3.0GHz < f < 4.2GHz.

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest 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 channels licensed to other operators in the same geographical area while optimize the Home BS coverage.
These requirements are only applicable to Home BS. The requirementsin this clause are applicable for AWGN 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 isapplied on
the Primary CPICH, CPICH Ec shall be the sum in [W] of the code powers of the Primary CPICH transmitted
from each 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 channelsis 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.
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In case the Home BS's operating channel and both adjacent channels are licensed to the same operator, the
requirements 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, areference antenna with again of 0 dBi is assumed for converting these power levelsinto 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 = -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 adjacent 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 sum transmit 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 isin TS 36.104 [2] subclause 6.2.3.

6.2.6.3 Test purpose

The test purpose is to verify the capability of the Home BSto 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 extreme conditions for all
transmittersin the BS.

6.2.6.4 Method of test

6.2.6.4.1 Initial conditions

Test environment:  normal; see Annex D2.

RF channelsto betested:  M; see subclause 4.7.

In addition, on one UARFCN only, the test shall be performed under extreme power supply as defined in Annex D.5.
NOTE: Testsunder 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 Annex |.1.4.

2) TheHome BSis 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 |.1-4) to the dedicated
measurement port (referred to as point 1 in Figure |1.1-4) if available, otherwise connect to point 2.
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2) Configurethe signal generator for co-channel interference to transmit AWGN over a bandwidth according to
BWaniig centred on RF channel M.

3) Configurethe signal generator for adjacent channel DL signal to transmit test model 1 in subclause6.1.1.1in
[17] at the centre frequency equal to RF channel M + BWchane /2 + 2.5 MHz.

4) Switch on signal generators delivering co-channel and adjacent channel interferers, and adjust the ATT1 and
ATT2 such that CPICH Ec = -80 dBm and Ioh = -50 dBm.

5) Trigger the Home BS power adjustment mechanism.
6) Configure the Home BSto transmit asignal accordingto E-TM1.1.
NOTE: Thesignal shall be transmitted with the maximum allowed output power.

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

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

9) Repeat steps 3) to 8) with different settings for ATT1 and 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:
the value specified in Table 6.2.6-1 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 6.2.6-1 plus 3.2 dB for carrier frequency f < 3.0GHz.
the value specified in Table 6.2.6-1 plus 3.5 dB for carrier frequency 3.0GHz < f < 4.2GHz.

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest 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 channels licensed to other operators in the same geographical area while optimize the Home BS coverage.
These requirements are only applicable to Home BS. The requirementsin this clause are applicable for AWGN 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:
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- CRSEs, 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 channels.
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 al 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 channelsis 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
requirements 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, areference antenna with again of 0 dBi is assumed for converting these power levelsinto 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- |0910(NRB “Ng )
+30dB
and CRSEs 2 -127dBm
lohs CRSEs+ < max(8 dBm, min(20 dBm,
DL RB CRS Es +
10- lOglO(NRB “Ng ) 10-1 (NDL NRB)
+30dB 10050\Ngg - N
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.

NOTE 2: For CRS Es < -127 dBm, the requirements in subclause 6.2 apply.

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

NOTE4: Nps isthe number of downlink resource blocksin the own Home BS channel.
NOTES: N isthe number of subcarriersin aresource block, N° =12.

6.2.7.2 Minimum Requirement

The minimum requirement isin 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 BSto 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
transmittersin the BS.
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6.2.7.4 Method of test

6.2.7.4.1 Initial conditions

Test environment:  normal; see Annex D2.

RF channelsto betested:  M; see subclause 4.7.

In addition, on one EARFCN only, the test shall be performed under extreme power supply as defined in Annex D.5.
NOTE: Testsunder 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 Annex |.1.4.

2) TheHome BSis 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 |.1-4) to the dedicated
measurement port (referred to as point 1 in Figure 1.1-4) if available, otherwise connect to point 2.

2) Configurethe signal generator for co-channel interference to transmit AWGN over a bandwidth according to
BWconig centred on RF channel M.

3) Configurethe signal generator for adjacent channel DL signal to transmit asignal according to E-TM 1.1 at the
centre frequency equal to RF channel M + BWchgng MHZ.

4) Switch on signal generators delivering co-channel and adjacent channel interferers, and adjust the ATT1 and
ATT2 such that CRSEs=-65- 10- IoglO(NF?BL : NSF;B) dBm and loh = -50 dBm.

5) Trigger the Home BS power adjustment mechanism.
6) Configure the Home BSto transmit asignal accordingto E-TM1.1.
NOTE: Thesignal shall be transmitted with the maximum allowed output power.

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

8) Repeat steps 3) to 7) with the frequency in step 3 set to RF channel M - BW cgnng MHZ.
9) Repeat steps 3) to 8) with different settings for ATT1 and ATT2 to arrive the CRS Es and |oh pairs as specified

in Table 6.2.7-2.
Table 6.2.7-2: CRS Es and loh pairs
Test Case CRS Es (dBm) loh (dBm)
2 | .75- 10-log, (N2 -NF®) | 60
3 90~ 10-log,, (N2 - NB) | 70
4 | .90- 10-log, (N2 -NFB) [ 50
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.
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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 3.5 dB for carrier frequency 3.0GHz < f < 4.2GHz.

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest 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 requirementsin this clause are applicable for AWGN radio
propagation conditions.

For Home BS that supports the requirementsin 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:

- CRSEs, measured in dBm, is the Reference Signal Received Power per resource element present at the Home
BS antenna connector received from the 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 averagein [W]
of the CRS Es on al detected TX antenna ports, including RO.

- loh, measured in dBm, isthe total received DL power, including all interference but excluding the own Home
BSsignal, 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 2 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, areference antenna with again of 0 dBi is assumed for converting these power levelsinto field strength
requirements.

Table 6.2.8-1: Home BS output power for co-channel E-UTRA channel protection

Input Conditions Output power, Pout

loh (DL) > CRS Es + 10logio( NRg N&) + 30 dB <10 dBm

and
Option 1: CRS Es 2 -127 dBm or

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

loh (DL) < CRS Es + 10logio( NB5 NEB) + 30 dB < max (Pmlijrt migB(PmaX‘ CRS Es +
10logi0( Ngg Ng~) + X))

and
A 30dB=<X=<70dB
Option 1: CRS Es =2 -127 dBm or Pmin= -10dBm

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

Note1l: Only the option supported by the Home BS shall be tested.
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Note2: For CRSEs< -127dBm, or lob < -103 dBm when Option 2 is supported, the requirements in sub-clauses
6.2.1 and 6.2.2 apply.

Note3:  The output power Pout is the sum of transmits power across all the antennas of the Home BS, with each
transmit power measured at the respective antenna connectors.

Note4: N F?BL is the number of downlink resource blocks in the own Home BS channel.

Note5: N isthe number of subcarriersin aresource block, N° =12.

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

Note8:  Other input 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 isin 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 BSto 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
transmittersin the BS. For Home BS that supports the requirements in this clause, only the optionin Table 6.2.8-1
supported by the Home BS shall be tested.

6.2.8.4 Method of test

6.2.8.4.1 Initial conditions

Test environment:  normal; see Annex D2.

RF channelsto betested: M; see subclause 4.7.

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

Signal generator delivering co-channel interferersis switched off.
1) Set-up the equipment as shown in Annex 1.1.5, base on the option supported by Home BS.

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

6.2.8.4.2 Procedure

1) Connect the downlink co-channel interfering signals (referred to as point D in Figure |.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-h.

2) Configurethe signal generator for co-channel interference to transmit AWGN over a bandwidth according to
BWaniig ceNntred on RF channel M.

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

4) Trigger the Home BS power adjustment mechanism.

5) Configure the Home BSto transmit asignal accordingto E-TM1.1.

ETSI



3GPP TS 36.141 version 11.7.0 Release 11 73 ETSI TS 136 141 V11.7.0 (2014-01)

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

6) Measure Home BS output power, Pout, and check it is below the required val ue according to the CRS Es and Ioh
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 or 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)

1 -20- 10logio( NS5 N2B) -60

2 Pmin-30 -10logio( N3s N232) -70

3 -90 - 10logio( NRg NZB) -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&P) -60 -98
2 Pmin-30 -10logio( Ngs N&P) -70 -98
3 -90 - 10logio( Ngg N&) -50 -98
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: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied

for thistest is non-zero. The Test Tolerance for thistest 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.

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 aBS
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 isin TS 36.104 [2] subclause 6.3.1.1.
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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

Thetotal 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 symbol power for aBS at maximum output power. The
lower limit of the dynamic range is the OFDM symbol power for a 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 isin 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.

6.3.24 Method of test
6.3.2.4.1 Initial conditions
Test environment: normal; see Annex D.2.

RF channelsto betested: B, M and T; see subclause 4.7.

Connect the signal analyzer to the base station antenna connector as shown in Annex 1.1.1.

6.3.2.4.2 Procedure

1) Set-up BStransmission 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 symbol power as defined in Annex F.
3) Setthe BSto transmit asignal 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.

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.
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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 13.5
10 16.5
15 18.3
20 19.6

NOTE 1: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied
for thistest is non-zero. The Test Tolerance for thistest is defined in Annex G. The explanation of how
the Minimum Requirement has been relaxed by the Test Toleranceis givenin Annex G.

NOTEZ2: 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 reguirements in section 6.4 are only applied for EEFUTRA TDD BS.
6.4.1  Transmitter OFF power

6.4.1.1 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 conig) 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 channe_ca Centred on
(Fegge nightFedge 10w)/2 during the transmitter OFF period.

6.4.1.2 Minimum Requirement

The minimum requirement isin TS 36.104 [2] subclause 6.4.1.1.

6.4.1.3 Test purpose

The purpose of thistest isto verify the E-UTRA BS transmitter 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.

6.4.14.1 Void
6.4.1.4.2 Void
6.4.1.5 Test requirement

The conformance testing of transmit OFF power isincluded in the conformance testing of tr