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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.
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1 Scope

The present document specifies the Radio Frequency (RF) test methods and conformance requirements for E-UTRA
Relay. These have been derived from, and are consistent with the E-UTRA Relay specifications defined in [2].

2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

- 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 36.116: "Evolved Universal Terrestrial Radio Access (E-UTRA); Relay radio
transmission and reception”.

[3] 3GPP TS 36.141: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)
Conformance Testing (Release 11)".

[4] 3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)
Radio Transmission and Reception (Release 11)".

[5] 3GPP TR 36.826: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)
Relay Radio Transmission and Reception”.

[6] 3GPP TS 36.101: "User Equipment (UE) radio transmission and reception”.

[7] 3GPP TS 36.521-1 "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet
Core (EPC); User Equipment (UE) conformance specification; Part 1: Protocol conformance
specification”.

[8] 3GPP TS 36.508 "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet
Core (EPC); Common test environments for User Equipment (UE) conformance testing”.

[9] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and
modulation”.

[10] 3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures’.

[11] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource

Control (RRC); Protocol specification™.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
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accesslink: Link for communication between Relay and UE.
backhaul link: Link for communication between Relay and BS.
carrier: The modulated waveform conveying the E-UTRA or UTRA physical channels

channel bandwidth: The RF bandwidth supporting asingle 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 regquirements.

channel edge: The lowest and highest frequency of the E-UTRA carrier, separated by the channel bandwidth.
in-band relay: A Relay where the access link and backhaul link operates in the same operating band.
measur ement bandwidth: The bandwidth in which an emission level is specified.

occupied bandwidth: The width of afrequency 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.

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

NOTE: The RRC filtered mean power of a perfectly modulated UTRA signal is 0.246 dB lower than the mean
power of the same signal.

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

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

3.2 Symbols

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

Pout Output Power
Pmax Maximum total output power

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].

ACLR Adjacent Channel Leakage Ratio

ACK Acknowledgement (in HARQ protocols)

ACS Adjacent Channel Selectivity

AWGN Additive White Gaussian Noise

BS Base Station

CP Cyclic prefix

CRC Cyclic Redundancy Check

cw Continuous Wave

DC Direct Current

DFT Discrete Fourier Transformation

DTX Discontinuous Transmission

DUT Device Under Test

DwWPTS Downlink part of the special subframe (for TDD operation)
EARFCN E-UTRA Absolute Radio Frequency Channel Number
EPA Extended Pedestrian A model

ETU Extended Typical Urban model

E-UTRA Evolved UTRA

EVA Extended Vehicular A model

EVM Error Vector Magnitude
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FDD Freguency Division Duplex
FFT Fast Fourier Transformation
FRC Fixed Reference Channel
GP Guard Period (for TDD operation)
HARQ Hybrid Automatic Repeat Request
HD-FDD Half- Duplex FDD
ICS In-Channel Selectivity
ITU-R Radiocommunication Sector of the ITU
LA Local Area
MCS Modulation and Coding Scheme
MCL Minimum Coupling Loss
OFDM Orthogonal Frequency Division Multiplex
0o0B Out-of-band
PA Power Amplifier
PBCH Physical Broadcast Channel
PDCCH Physical Downlink Control Channel
PDSCH Physical Downlink Shared Channel
PUSCH Physical Uplink Shared Channel
PUCCH Physical Uplink Control Channel
PRACH Physical Random Access Channel
PRAT Rated output power
PSS Primary Synchronization Signal
QAM Quadrature Amplitude Modulation
QPSK Quadrature Phase-Shift Keying
RAT Radio Access Technology
RB Resource Block
RE Resource Element
REFSENS Reference Sensitivity power level
RF Radio Frequency
RMS Root Mean Square (val ue)
R-PDCCH Relay Physical Downlink Control Channel
RS Reference Symbol
RX Receiver
RRC Root Raised Cosine
SNR Signal-to-Noise Ratio
SSS Secondary Synchronization Signal
TA Timing Advance
TDD Time Division Duplex
TX Transmitter
UE User Equipment
UMTS Universal Mobile Telecommunications System
UTRA UMTS Terrestrial Radio Access
UTRAN UMTS Terrestrial Radio Access Network
WA Wide Area
4, General test conditions and declarations

Many of the tests in 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 a nominal value specified by

the manufacturer.

Certain functions of arelay are optional in the E-UTRA specifications. Furthermore some requirements for the relay
may be regional aslisted in clause 4.3.

When specified in atest, the manufacturer shall declare the nominal value of a parameter, or whether an optionis

supported.
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4.1 Measurement uncertainties and Test Requirements

41.1 General

The requirements of this clause apply to all applicable testsin the present document.

The Minimum Requirements are given in 36.116 [2] except that they apply to arelay node and test requirements are
given in this specification. Test Tolerances are defined in Annex G of TS 36.141 [3]. Test Tolerances are individually
calculated for each test. The Test Tolerances are used to relax the Minimum Requirementsin TS 36.116 [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 clause 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.

4121 Measurement of relay access transmitter

The maximum test system uncertainty for relay access transmitter test shall be as defined in Table 4.1.2.1 of
TS 36.141 [3] except that the requirements apply to relay nodes.

41.2.2 Measurement of relay access receiver

The maximum test system uncertainty for relay access receiver tests shall be as defined in Table 4.1.2.2 of
TS 36.141 [3] except that the requirements apply to relay nodes.

41.2.3 Measurement of performance requirement

The maximum test system uncertainty for relay access performance requirements shall be as defined in Table 4.1.2.3 of
TS 36.141 [3] except that the requirements apply to relay nodes.

4.2 Relay classes

The Relay classes are defined based on the RF scenarios expected for the Relay access deployment, defined in terms of
the Minimum Coupling Loss (MCL) between Relay and UE. The following definitions are used:

- High-CL Relay are characterised by requirements derived from outdoor Relay scenarios with a Relay to UE
minimum coupling loss equals to 59 dB

- Low-CL Relay are characterised by requirements derived from indoor Relay scenarios with a Relay to UE
minimum coupling loss equals to 45 dB

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 of 36.141 [3] lists all the requirements that may be applied differently to relay nodesin different regions.
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4.4 Selection of configurations for testing

The requirements for selection of configurations for testing shall be the same asin clauses 4.4 and 4.5 of TS 36.141 [3]
except that the requirements shall apply to relay nodes.

4.5 Manufacturer's declarations of regional and optional
requirements

The requirements for manufacturer's declarations of regional and optional reguirements shall be the same asin clause
4.6 of TS 36.141 [3] except that the requirements shall apply to relay nodes.

4.6 Specified frequency range and supported channel
bandwidth

The requirements for specified frequency range and supported channel bandwidth requirements shall be the same asin
clause 4.6 of TS 36.141 [3] except that the requirements shall apply to relay nodes.

4.7 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 theinitial 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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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 rel eases.

5.2 Operating bands

E-UTRA is designed to operate in the operating bands defined in Table 5.5-1 of TS 36.104 [4].

5.3 Channel bandwidth

Requirements in the present document are specified for the channel bandwidths listed in Table 5.6-1 of TS 36.104 [4].
For the access link the manufacturer shall declare the channel bandwidths supported by the Relay.

For the backhaul link the Relay shall support the channel bandwidths denoted by "Yes' in Table 5.6.1-1 of TS 36.101
[6] for the supported operating band. Note 1 in Table 5.6.1-1 does not apply.

5.4 Channel arrangement

The channel spacing is specified in clause 5.7.1 of TS 36.104 [4].

The channel raster is specified in clause 5.7.2 of TS 36.104 [4].

Carrier frequency and EARFCN is specified in clause 5.7.3 of TS 36.104 [4].

0. 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. Test configurations are defined in clause 4.5 of TS 36.141 [3] except that they apply to
relays, while Annex H of TS 36.141 [3] provides an informative description of E-UTRAN test cases.

6.1.1 E-UTRA Test Models

The set-up of physical channels for the access transmitter tests shall be according to one of the E-UTRA test models (E-
TM) defined in clause 6.1.1 of TS 36.141 [3] except that they apply to relay nodes.

The set-up of physical channels for the backhaul transmitter tests shall be according to one of the E-UTRA test models
(E-TM) defined in clause 4.1 of TS 36.508 [8] except that they apply to relay nodes. The following reference test
conditions shall apply

Test Environment: Normal, as defined in TS 36.508 [8] clause 4.1.
Frequenciesto be tested: Mid Range, as defined in TS 36.508 [8] clause 4.3.1.1.
Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [8] clause 4.3.1.1.
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6.2 Output power

6.2.1 Definition and applicability

Output power, Pout, of the relay 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 relay 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 relay isthe mean power for relay operating in single carrier or multiple carrier
configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON
period.

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

The rated output power isthe mean power level 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 aso for some conditions outside the
ranges defined for the Normal test environment in Annex D of TS 36.141 [3].

The rated output power shall be as specified in table 6.2.1-1.

Table 6.2.1-1 Relay Rated Output Power

Relay power class Access link rated output power |Backhaul link rated output
[dBm] power [dBm]
< +24 (for one transmit antenna
port) < +24 (for one transmit
< +21 (for two transmit antenna antenna port)
Power class 1 ports) . < +21 (for two transmit
< +18 (for four transmit antenna antenna ports)
ports) < +18 (for four transmit
< +15 (for eight transmit antenna antenna ports)
ports)
< +30 (for one transmit antenna
port) < +24 (for one transmit
< +27 (for two transmit antenna antenna port)
Power class 2 ports) < +21 (for two transmit
< +24 (for four transmit antenna antenna ports)
ports) < +18 (for four transmit
< +21 (for eight transmit antenna antenna ports)
ports)

NOTE: For coexistence with a victim base station a minimum MCL should be met in all scenarios. Thisis
particularly relevant for use cases where Relays are placed wall mounted or in rooftops. The value for this
MCL is45 dB.

6.2.2 Minimum Requirement

The minimum requirement is defined in TS 36.116 [2] clause 6.2.1.1.

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 al transmitters in the relay node.
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The requirements for method of test for the relay access link maximum output power shall be the same asin clause
6.2.4 of TS 36.141 [3] except that the requirements shall apply to relay nodes.

The requirements for method of test for the relay backhaul link maximum output power shall be the same asin clause
6.2.2.4 of TS 36.521 [7] except that the requirements shall apply to relay nodes.

6.2.5

Test Requirements

Test Requirements for the relay access link shall be the same as defined in Table 6.2.5-1

Table 6.2.5-1 Relay Rated output power

Relay power class

PRAT

Minimum requirement
Tolerance in TS 36.116 [dB]
for
normal conditions

Test requirements in
TS 36.117 [dB]
Tolerance [dB] for
extreme conditions

Power class 1

< + 24 dBm (for one transmit
antenna port)

<+ 21 dBm (for two transmit
antenna ports)

< + 18 dBm (for four transmit
antenna ports)

< + 15 dBm (for eight transmit
antenna ports)

In normal conditions:
within £2 dB of manufacturer's
rated output power

In extreme conditions:
within +2.5 dB of
manufacturer's rated output
powerz2 of rated output
power declared by
manufacturer

In normal conditions:
within +2.7 dB and -2.7 dB
of the manufacturer's rated
output power, f < 3.0GHz;

within +3.0 dB and -3.0 dB
of the manufacturer's rated
output power, 3.0 GHz < f <
4.2 GHz

In extreme conditions:
within +3.2 dB and -3.2 dB
of the manufacturer's rated
output power, f < 3.0 GHz
within +3.5 dB and -3.5 dB
of the manufacturer's rated
output power, 3.0 GHz < f <
4.2 GHz £2.5 of rated
output power declared

by manufacturer

Power class 2

< + 30 dBm (for one transmit
antenna port)
< +27 dBm (for two transmit
antenna ports)
< + 24dBm (for four transmit
antenna ports) *
< + 21dBm (for eight transmit
antenna ports)*

In normal conditions:
within £2 dB of manufacturer's
rated output power

In extreme conditions:
within £2.5 dB of
manufacturer's rated output
powerz2 of rated output
power declared by
manufacturer

In normal conditions:

within +2.7 dB and -2.7 dB
of the manufacturer's rated
output power, f < 3.0 GHz
within +3.0 dB and -3.0 dB
of the manufacturer's rated
output power, 3.0 GHz < f <
4.2 GHz

In extreme conditions:
within +3.2 dB and -3.2 dB
of the manufacturer's rated
output power, f< 3.0 GHz
within +3.5 dB and -3.5 dB
of the manufacturer's rated
output power, 3.0 GHz < f <
4.2 GHz £2.5 of rated
output power declared

by manufacturer

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

For the backhaul link the minimum test requirements of Power Class 1 in Table 6.2.5-1 shall apply.

6.2.6

Configured transmitted Power for backhaul link

The Relay backhaul link is allowed to set its configured maximum output power Pcyax. The configured maximum
output power Pcoyax 1S set within the following bounds:
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- Pcouax = MIN { Pemax, PRAT }.
- Pemax isthevalue given to |E P-Max, defined in TS 36.331.

- PRAT isthe Relay rated output power specified in table 6.2.1-1 without taking into account the tolerance
specified in the table 6.2.2.1-1 of TS 36.116 [2].

. The minimum requirement is defined in TS 36.116 [2], clause 6.2.2.1.

The requirements for method of test for the relay backhaul link maximum output power shall be the same asin clause
6.2.5 of TS 36.521 [7] except that the requirements shall apply to relay nodes and the reference measurement channel
for R-PDCCH defined in Annex B of TS 36.116 [2] shall apply for R-PDCCH .

6.3 Output power dynamics

6.3.1  Access Link Test Requirements.

6.3.1.1 RE Power control dynamic range

The RE Power control dynamic range test requirements for the relay access link shall be the same asin clause 6.3.1 of
TS 36.141[ 3] except that the requirements apply to relay nodes.

6.3.1.2 Total power dynamic range

Thetotal power dynamic range test requirements for the relay access link shall be the same asin clause 6.3.2 of
TS 36.141 [ 3] except that the requirements apply to relay nodes.

6.3.1.3 Transmitter OFF power

The transmitter off power for Relay access link should be applied the same requirement defined in clause 6.4.1 of
TS36.141[3].

6.3.1.4 Transmitter transient period

The transmitter transient period for Relay access link should be applied the same requirement defined in clause 6.4.2 of
TS36.141[3].

6.3.2 Backhaul Link Test Requirements
For backhaul link test the configuration of OFDM symbols for eNB-to-RN transmission in the first slot shall be as

specified in Table 5.4-1 in TS 36.216. Furthermore the reference measurement channel for R-PDCCH defined in Annex
B of TS 36.116 [2] shall apply.

6.3.2.1 Minimum Output Power

6.3.2.1.1 Test purpose

To verify the relay nodes ability to transmit with a broadband output power below the val ue specified in the test
requirement when the power is set to a minimum value.

6.3.2.1.2 Test applicability
Thistest appliesto all types of E-UTRA relay nodes.

6.3.2.1.3 Minimum conformance requirements

For a Relay backhaul link with one antenna connector the minimum output power shall not exceed -50 dBm.

ETSI



3GPP TS 36.117 version 12.0.0 Release 12 17 ETSI TS 136 117 V12.0.0 (2014-10)

For arelay backhaul link with multiple transmit antenna connectors, the minimum output power level is defined with
respect to the sum of the mean power at each relay node backhaul antenna connector in one sub-frame (1 ms). The sum
of these mean powers will be subject to the -50 dBm minimum output power requirement.

The minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall not
exceed the values specified in Table 6.3.2.3-1.

Table 6.3.2.3-1: Minimum output power

Channel bandwidth / minimum output power / measurement
bandwidth
14MHz [3.0MHz [ 5MHz [ 10MHz | 15MHz |20 MHz
Minimum output
power -50 dBm
Measurement
bandwidth 1.08 MHz | 2.7 MHz 4.5 MHz 9.0 MHz | 13.5MHz | 18 MHz

The minimum output power test verifies the relay node's ability to transmit with a broadband output power below the
specified limit when the power is set to a minimum value. The broadband output power is defined as the power in the
channel bandwidth, for al transmit bandwidth configurations (resource blocks).

6.3.2.1.4 Test description

The requirements for method of test shall be the same asin clause 6.3.2.4 of TS 36.521 [7] except that the requirements
shall apply to relay nodes.

6.3.2.1.5 Test Requirement

The minimum output power measured shall not exceed the values specified in Table 6.3.2.5-1.

Table 6.3.2.1.5-1: Minimum output power

Channel bandwidth / minimum output power / measurement
bandwidth
14MHz [3.0MHz [ 5MHz [ 10MHz | 15MHz |20 MHz
Minimum output For carrier frequency f < 3.0 GHz: < [-49] dBm
power For carrier frequency 3.0 GHz < f £ 4.2 GHz: £ [-48.7] dBm
Measurement
bandwidth (see 1.08 MHz | 2.7 MHz 4.5 MHz 9.0 MHz | 13.5MHz | 18 MHz
note)
NOTE: Different implementations such as FFT or spectrum analyzer approach are allowed.
For spectrum analyzer approach the measurement bandwidth is defined as an
equivalent noise bandwidth.

The requirementsin clause 6.3.2.1 apply during the transmitter ON period. Transmit signal quality (as specified in
clause 6.4 of TS 36.116 [2] specific to the relay backhaul link signal quality) shall be maintained for the output power
dynamics requirements of this clause.

6.3.2.2 Power Control Absolute power tolerance

The relay backhaul link test requirements for power control absolute power tolerance shall be the same asin clause
6.3.5.1 of TS 36.521 [7] except that the requirements shall apply to relay nodes.

6.3.2.3 Power Control Relative power tolerance

The relay backhaul link test requirements for power control relative power tolerance shall be the same asin clause
6.3.5.2 of TS 36.521 [7] except that the requirements shall apply to relay nodes.
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6.3.2.4 Aggregate power control tolerance

The relay backhaul link test requirements for aggregate power control tolerance shall be the same asin clause 6.3.5.3 of
TS 36.521 [7] except that the requirements shall apply to relay nodes.

6.3.2.5 Power Control for UL-MIMO

The relay backhaul link test requirements for power control for UL-MIMO shall be the same asin clause 6.3.5B of
TS 36.521 [7] except that the requirements shall apply to relay nodes.

6.3.2.6 Transmit ON/OFF Time Mask

With the exception of requirements for PRACH all the other requirements defined in clause 6.3.4 of TS 36.101 shall be
applied for Relay backhaul link as transmitter ON/OFF time mask. The off power for Relay backhaul link is defined in
clause 8.1.3.2.

For arelay backhaul link with multiple transmit antenna connectors, the requirement defined in clause 6.3.4B of
TS 36.101 shall be applied, besides the requirements for PRACH.

For the relay backhaul link the transmit ON/OFF time mask test requirements shall be the same asin clause 6.3.4 of
TS 36.521 [7] except that the requirements shall apply to relay nodes.

6.3.2.7 Transmit OFF Power

Transmit OFF power is defined as the mean power when the transmitter is OFF. The transmitter is considered to be
OFF when the Relay backhaul is not allowed to transmit or during periods when the Relay is not transmitting a sub-
frame. During DTX and measurements gaps, the Relay backhaul is not considered to be OFF.

6.3.2.7.1 Minimum requirement

The transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any
transient periods. The transmit OFF power shall not exceed the values specified in Table 6.3.2.7.1-1.

Table 6.3.2.7.1-1: Transmit OFF power

Channel bandwidth / Transmit OFF power / measurement bandwidth
14MHz | 3.0MHz | 5MHz | 10MHz | 15 MHz | 20 MHz
Transmit OFF -66 dBm
power
Measurement 1.08 MHz 2.7 MHz 4.5 MHz 9.0 MHz 13.5 MHz 18 MHz
bandwidth

The relay backhaul link transmit OFF power test requirements shall be the same asin clause 6.3.3 of TS 36.521 [7]
except that the requirements shall apply to relay nodes.

6.4 Transmitted signal quality

6.4.1 Frequency error

6.4.1.1 Definition and applicability

Frequency error isthe measure of the difference between the actua relay transmit frequency and the assigned
frequency. The same source shall be used for RF frequency and data clock generation.

It isnot possible to verify by testing that the data clock is derived from the same frequency source as used for RF
generation. This may be confirmed by the manufacturer's declaration.
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6.4.1.2 Minimum Requirement

The minimum requirement isin TS 36.116 [2], clause 6.4.1.1.

6.4.1.3 Test purpose

To verify that the Frequency Error iswithin the limits of the minimum reguirement.

6.4.1.4 Method of test

For the relay access link, the frequency error requirement is tested together with the Error Vector Magnitude test, as
described in clause 6.5.2 of TS 36.141 [3] except that the requirements apply to relay nodes.

For the relay backhaul link, the frequency error test method shall be the same asin clause 6.5.1.4 of TS 36.521 [7]
except that the requirements shall apply to relay nodes.
6.4.1.5 Test requirement

For the relay access link, the modulated carrier frequency of each E-UTRA carrier configured by the relay shall be
accurate to within an accuracy of + (0.1 ppm + 12 Hz) observed over a period of one subframe (1ms).

For the relay backhaul link the frequency error Af results must fulfill the test requirement: |Af| < (0.1 PPM + 15 Hz)

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 this test and the explanation of how the Minimum
Requirement has been relaxed by the Test Tolerance are given in Annex G of TS 36.141 [3].

6.4.2 EVM

The EVM test requirements for the relay access link shall be the same asin clause 6.5.2 of TS 36.141 [3] except that the
requirements apply to relay nodes.

The EVM test requirements for the relay backhaul link shall be the same asin clause 6.5.2 of TS 36.521 [7] except that
the requirements apply to relay nodes
6.4.3  Time alignment between different branches

The test requirements for time alignment between different branches for the relay access link shall be the same asin
clause 6.5.3 of TS 36.141 [3] except that the requirements apply to relay nodes.

The test requirements time alignment between different branches for the relay backhaul link shall be the same asin
clause 6.8 of TS 36.521 [7] except that the requirements apply to relay nodes

6.4.4 DL RS power

The DL RS power test requirements for the relay access link shall be the same asin clause 6.5.4 of TS 36.141 [3]
except that the requirements apply to relay nodes.

6.5 Unwanted emissions

Unwanted emissions consist of out-of-band emissions and spurious emissions [4]. Out of band emissions are unwanted
emissionsimmediately outside the channel bandwidth resulting from the modulation process and non-linearity in the
transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted
transmitter effects such as harmonics emission, parasitic emission, intermodul ation products and frequency conversion
products, but exclude out of band emissions.

The out-of-band emissions requirement for the BS transmitter is specified in terms of an Operating band unwanted
emissions requirement that defines limits for emissions in the downlink operating band plus the frequency ranges 10
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MHz above and 10 MHz below the band. Emissions outside of this frequency range are limited by a spurious emissions
requirement.

6.5.1  Transmitter spurious emissions

The access link minimum requirement for transmitter spurious emissionsis defined in TS 36.116 [2] clause 6.5.1.

The test requirements for transmitter spurious emissions for the relay access link shall be the same asin clause 6.6.4 of
TS 36.141 [ 3] except that the requirements apply to relay nodes.

The backhaul link minimum requirement for transmitter spurious emissionsis defined in TS 36.101 clause 6.6.3.1.

The test requirements for transmitter spurious emissions for the relay backhaul link shall be the ssme asin clause
6.6.3.1 of TS 36.521 [7] except that the requirements apply to relay nodes.

6.5.2  Adjacent Channel Leakage power Ratio (ACLR)
The access link and backhaul link minimum requirement ACLR isdefined in TS 36.116 [2] clause 6.5.2.

The adjacent channel leakage power ratio (ACLR) test requirements for the relay access link shall be the same asin
clause 6.6.2 of TS 36.141 [3] except that the requirements apply to relay nodes.

The adjacent channel leakage power ratio (ACLR) test requirements for the relay backhaul link shall be the same asin
clause 6.6.2.3 of TS 36.521 [7] except that the requirements apply to relay nodes.
6.5.3 Operating Bands Unwanted Emissions

6.5.3.1 Definition and applicability

Unless otherwi se stated, the Operating band unwanted emission limits are defined from 10 MHz below the lowest
frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band
(see Table 5.5-1 of TS 36.141 [3]).

The unwanted emission limits in the part of the downlink operating band that falls in the spurious domain are consistent
with ITU-R Recommendation SM.329 [9].

For the access link and backhaul link of relay nodes, the requirements of clause 6.5.3.5 shall apply (Category A and B).

The application of either Category A or Category B limits shall be the same as for Transmitter spurious emissions
(Mandatory Requirements) in clause 6.6.4.5 of TS 36.141 [3].

6.5.3.2 Minimum Requirement

The minimum requirement shall be as defined in TS 36.116 [2] clause 6.5.3.

6.5.3.3 Test purpose

This test measures the emissions of the relay access link and backhaul link, close to the assigned channel bandwidth of
the wanted signal, while the corresponding transmitter is in operation.

6.5.3.4 Method of test

The Operating bands unwanted emissions method of test for the relay access link shall be the same asin clause 6.6.3.4
of TS 36.141 [3] except that the requirements apply to relay nodes

The Operating bands unwanted emissions method of test for the relay backhaul link shall be the same asin clause
6.6.2.1.4 of TS 36.521 [7] except that the requirements apply to relay nodes.
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6.5.3.5 Test Requirement

The measurement results shall not exceed the maximum levels specified in the tables below, where:

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

- f_offset isthe separation between the channel edge frequency and the centre of the measuring filter.

- f_offset o isthe offset to the frequency 10 MHz outside the downlink operating band.

- Afaisequal tof_offset,, minushalf of the bandwidth of the measuring filter.

Table 6.5.3.5-1: Relay operating band unwanted emission limits for 1.4 MHz channel bandwidth (E-
UTRA bands £ 3 GHz)

Parameter Value
Frequency offset of 0 MHz < Af < 1.4 MHz 1.4 MHz < Af<2.8 2.8 MHz < Af < Afimax
measurement filter -3dB MHz
point, Af
Frequency offset of 0.05 MHz < 1.45 MHz < 2.85MHz <
measurement filter centre f_offset f_offset f_offset
frequency, f_offset < 1.45 MHz < 2.85 MHz < f_offsetmax
Measurement bandwidth 100 kHz 100 kHz 100 kHz
(Note 1)
Minimum requirement -29.5 dBm -31 dBm
Power class 1
—19.5dBm—E(ﬂ— 0.0SJ dB
14 MHz
Minimum requirement -23.5dBm -25 dBm
Power c(lqass 2 -13.5dBm-— 10 [& - 0.05) dB
14 MHz

Table 6.5.3.5-2: Relay operating band unwanted emission limits
for 1.4 MHz channel bandwidth (E-UTRA bands > 3 GHz)

Parameter Value
Frequency offset of 0 MHz < Af< 1.4 MHz 1.4 MHz < Af<2.8 2.8 MHz < Af < Afmax
measurement filter -3dB MHz
point, Af
Frequency offset of 0.05 MHz < 1.45 MHz < 2.85 MHz <
measurement filter centre f_offset f_offset f_offset
frequency, f_offset < 1.45 MHz < 2.85 MHz < f offsetmax
Measurement bandwidth 100 kHz 100 kHz 100 kHz
(Note 1)
Minimum requirement -29.2 dBm -31 dBm
Power class 1
—19.2ou3m—£(m - o.osj dB
14 MHz
Minimum requirement -23.2dBm -25 dBm
Power c(lqass 2 —13.2dBm—E(m - 0.05) dB
14 MHz
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Table 6.5.3.5-3: Relay operating band unwanted emission limits for 3 MHz channel bandwidth (E-
UTRA bands £ 3 GHz)

Parameter Value
Frequency offset of 0 MHz < Af <3 MHz 3 MHz < Af < 6 MHz 6 MHz < Af < Afax
measurement filter -3dB
point, Af
Frequency offset of 0.05 MHz < 3.05 MHz < 6.05 MHz <
measurement filter centre f_offset f_offset f_offset
frequency, f_offset < 3.05 MHz < 6.05 MHz < f_offsetmax
Measurement bandwidth 100 kHz 100 kHz 100 kHz
(Note 1)
Minimum requirement -33.5dBm -35 dBm
Power c(lqass 1 —23.5dBm- 1—0 (% - 0.05) dB
3 MHz
Minimum requirement -27.5 dBm -29 dBm
Power c?ass 2 —17.5dBm-— E (% - 0.0S) dB

Table 6.5.3.5-4: Relay operating band unwanted emission limits for 3 MHz channel bandwidth (E-
UTRA bands > 3 GHz)

Parameter Value
Frequency offset of 0 MHz < Af < 3 MHz 3 MHz < Af <6 MHz 6 MHz < Af < Afmax
measurement filter -3dB
point, Af
Frequency offset of 0.05 MHz < 3.05 MHz < 6.05 MHz <
measurement filter centre f_offset f_offset f_offset
frequency, f_offset < 3.05 MHz < 6.05 MHz < f_offsetmax
Measurement bandwidth 100 kHz 100 kHz 100 kHz
(Note 1)
Minimum requirement -33.2dBm -35 dBm
Power c(lqass 1 —23.2dBm- E [ﬂ - 0.0S) dB
3 MHz
Minimum requirement -27.2 dBm -29 dBm
Power c(lqass 2 -17.2dBm- % [% - 0.0S) dB

Table 6.5.3.5-5: Relay operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel
bandwidth (E-UTRA bands £ 3 GHz)

Parameter Value
Frequency offset of 0 MHz < Af <5 MHz 5 MHz < Af < min(10 10 MHz < Af < Afmax
measurement filter -3dB MHZz, Afmax)
point, Af
Frequency offset of 0.05 MHz < 5.05 MHz < 10.05 MHz £
measurement filter centre f_offset f_offset f_offset
frequency, f_offset < 5.05 MHz < min(10.05 < f_offsetmax
MHz,f offsetmax)
Measurement bandwidth 100 kHz 100 kHz 100 kHz
(Note 1)
Minimum requirement -35.5dBm -37 dBm (Note 2
Power c(lqass 1 —28.5dBm—Z(ﬂ - 0.05} dB ( )
5 Hz
Minimum requirement -29.5 dBm -31 dBm
Power c(lqass 2 —22.5dBm—%(% - 0.05] dB

ETSI




3GPP TS 36.117 version 12.0.0 Release 12 23

ETSI TS 136 117 V12.0.0 (2014-10)

Table 6.5.3.5-6: Relay operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel
bandwidth (E-UTRA bands > 3 GHz)

Parameter Value
Frequency offset of 0 MHz < Af <5 MHz 5 MHz < Af < min(10 10 MHz < Af < Afmax
measurement filter -3dB MHZ, Afma