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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
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found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI IPR online database.

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the
3GPP Organizational Partners. oneM 2M ™ |ogo is atrademark of ETSI registered for the benefit of its Members and of
the oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

Thisfinal draft Harmonised European Standard (EN) has been produced by ETSI Technical Committee Digital
Enhanced Cordless Telecommunications (DECT), and is now submitted for the V ote phase of the ETSI Standardisation
Request deliverable Approval Procedure (SRAAP).

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.9] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.10].

Once the present document is cited in the Official Journal of the European Union under that Directive, compliance with
the normative clauses of the present document given in table A.1 confers, within the limits of the scope of the present
document, a presumption of conformity with the corresponding essential requirements of that Directive and associated
EFTA regulations.

The present document is part 1 of a multi-part deliverable covering the access to radio spectrum of the different DECT
radio interfaces:.

Part 1: "DECT, DECT Evolution and DECT ULE";
Part 2.  "DECT-2020 NR".

The present document covers DECT, DECT Evolution and DECT ULE as defined by the multi-part deliverable ETSI
EN 300 175 (see[1] to [4] and [i.3] to[i.6]) and by the multi-part deliverable ETSI TS 102 939 (see[i.7] and [i.8]).
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National transposition dates

Date of latest announcement of this EN (doa): 3 months after ETSI publication

Date of latest publication of new National Standard 6 months after doa
or endorsement of this EN (dop/e):

Date of withdrawal of any conflicting National Standard (dow): 18 months after doa

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document specifies technical characteristics and methods of measurements for equipment implementing the
Digital Enhanced Cordless Telecommunications (DECT) common interface, as specified in the multi-part technical
specification ETSI EN 300 175 including the variants DECT Evolution and DECT ULE (see ETSI EN 300 175-1[i.3]
for an overview).

The present document applies to the following equipment types:
a) Fixed Part (FP);
b) Portable Part (PP);
c) Cordless Terminal Adapter (CTA);
d) Wireless Relay Station (WRS) (FP and PP combined);
€) Hybrid Part (HyP) (a PP with capability to act as a FP to provide PP to PP communication).
NOTE: Thisrelease of the standard covers the WRS type CRFP, but not the WRS type REP.

These radio equipment types are capable of operating in al or any part of the frequency bands given in table 1.

Table 1: Radiocommunications service frequency bands

Radiocommunications service
frequency bands

Transmit 1 880 MHz to 1 900 MHz

Receive 1880 MHz to 1 900 MHz

The DECT service frequency band for transmitting and receiving for all elementsis 1 880 MHz to 1 900 MHz.
National regulation can allow additional frequency bands.

DECT equipment covered by the present document is operated in accordance with ERC Decision (98)22 [i.20].

Details of the DECT Common Interface may be found in the multi-part deliverable ETSI EN 300 175 (see[1] to [4] and
[i.3] to[i.6]). Further details of the DECT system may be found inthe ETS| TR 101 178 [i.1].

DECT ULE implements, in addition to the DECT Common Interface, the multi-part ETSI TS 102 939 (see ETSI
TS102 939-1i.7] and ETSI TS 102 939-2 [i.8]).

The present document contains requirements to demonstrate that radio equipment both effectively uses and supports the
efficient use of radio spectrum in order to avoid harmful interference.

NOTE: Therelationship between the present document and essential requirements of article 3.2 of
Directive 2014/53/EU [i.10] isgiven in annex A.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found in the
ETSI docbox.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long-term validity.
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The following referenced documents are necessary for the application of the present document.

[1]
(2]
(3]
[4]
(5]

6]

2.2

ETSI EN 300 175-2 (V2.9.1) (03-2022): "Digital Enhanced Cordless Telecommunications
(DECT); Common Interface (Cl); Part 2: Physical layer (PHL)".

ETSI EN 300 175-3 (V2.9.1) (03-2022): "Digital Enhanced Cordless Telecommunications
(DECT); Common Interface (Cl); Part 3: Medium Access Control (MAC) Layer".

ETS| EN 300 175-5 (V2.9.1) (03-2022): "Digital Enhanced Cordless Telecommunications
(DECT); Common Interface (Cl); Part 5: Network (NWK) layer".

ETSI EN 300 175-6 (V2.9.1) (03-2022): "Digital Enhanced Cordless Telecommunications
(DECT); Common Interface (Cl); Part 6: Identities and addressing”.

ETSI EN 300 700 (V2.2.1) (12-2018): "Digital Enhanced Cordless Telecommunications (DECT);
Wireless Relay Station (WRS)".

Recommendation ITU-T O.153 (1992): "Basic parameters for the measurement of error
performance at bit rates below the primary rate".

Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE:

While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long-term validity.

The following referenced documents may be useful in implementing an ETSI deliverable or add to the reader's
understanding, but are not required for conformance to the present document.

[i.1]

[i.2]

[i.3]

[i.4]

[i.5]

[i.6]

[i.7]

[i.8]

[i.9]

ETSI TR 101 178 (V1.5.1): "Digital Enhanced Cordless Telecommunications (DECT); A High
Level Guideto the DECT Standardization”.

I SO/IEC 9646-1: "Information technology -- Open Systems Interconnection -- Conformance
testing methodology and framework -- Part 1. General concepts’.

ETSI EN 300 175-1 (V2.9.1): "Digital Enhanced Cordless Telecommunications (DECT);
Common Interface (CI); Part 1. Overview".

ETSI EN 300 175-4 (V2.9.1): "Digital Enhanced Cordless Telecommunications (DECT);
Common Interface (Cl); Part 4: Data Link Control (DLC) Layer".

ETSI EN 300 175-7 (V2.9.1): "Digital Enhanced Cordless Telecommunications (DECT);
Common Interface (CI); Part 7: Security features'.

ETSI EN 300 175-8 (V2.9.1): "Digital Enhanced Cordless Telecommunications (DECT);
Common Interface (CI); Part 8: Speech and audio coding and transmission™.

ETSI TS 102 939-1 (V1.3.1): "Digital Enhanced Cordless Telecommunications (DECT); Ultra
Low Energy (ULE); Machine to Machine Communications; Part 1: Home Automation Network
(phase 1)".

ETSI TS 102 939-2 (V1.4.1): "Digital Enhanced Cordless Telecommunications (DECT); Ultra
Low Energy (ULE); Machine to Machine Communications; Part 2: Home Automation Network
(phase 2)".

Commission Implementing Decision C(2015) 5376 final of 4.8.2015 on a standardisation request
to the European Committee for Electrotechnical Standardisation and to the European
Telecommunications Standards I nstitute as regards radio equipment in support of

Directive 2014/53/EU of the European Parliament and of the Council.
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https://www.etsi.org/deliver/etsi_en/300700_300799/300700/02.02.01_60/en_300700v020201p.pdf
https://www.itu.int/rec/T-REC-O.153-199210-I/en
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[i.10] Directive 2014/53/EU of the European Parliament and of the Council of 16 April 2014 on the
harmonisation of the laws of the Member States relating to the making available on the market of
radio equipment and repealing Directive 1999/5/EC.

[i.11] ETSI EN 300 176-1 (V2.4.1): "Digital Enhanced Cordless Telecommunications (DECT); Test
Specification; Part 1: Radio”.

[1.12] I SO/IEC 9646-7: "Information technology — Open Systems I nterconnection — Conformance
testing methodology and framework — Part 7: Implementation Conformance Statements”.

[i.13] ETSI EG 203 336: "Guide for the selection of technical parameters for the production of
Harmonised Standards covering article 3.1(b) and article 3.2 of Directive 2014/53/EU".

[i.14] Void.

[i.15] ETSI TR 100 028-1 (V1.4.1) (12-2001): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Uncertainties in the measurement of mobile radio equipment characteristics;
Part 1".

[i.16] ETSI TR 100 028-2 (V1.4.1) (12-2001): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Uncertainties in the measurement of mobile radio equipment characteristics;
Part 2".

[i.17] ETSI TR 102 273-2 (V1.2.1) (12-2001): "Electromagnetic compatibility and Radio spectrum

Matters (ERM); Improvement on Radiated Methods of Measurement (using test site) and
evaluation of the corresponding measurement uncertainties; Part 2: Anechoic chamber".

[1.18] ETSI TR 102 273-3 (V1.2.1) (12-2001): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Improvement on Radiated Methods of M easurement (using test site) and
evaluation of the corresponding measurement uncertainties; Part 3: Anechoic chamber with a
ground plane".

[1.19] ETSI TR 102 273-4 (V1.2.1) (12-2001): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Improvement on Radiated Methods of M easurement (using test site) and
evaluation of the corresponding measurement uncertainties; Part 4. Open areatest site".

[i.20] ERC/DEC(98)22: "Exemption from individual licensing and free circulation and use of DECT
equipment", Edition March 2024.

3 Definition of terms, symbols and abbreviations

3.1 Terms

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

antenna diver sity: feature that implies that the Radio Fixed Part (RFP) is able to select for each bearer independently
different antenna properties such as gain, polarization, coverage patterns, and other features that may affect the practical
coverage

NOTE: A typica exampleis space diversity, provided by two vertically polarized antennas separated by 10 cm to
20 cm.

bearer handover: internal handover process provided by the Medium Access Control (MAC) layer, whereby one MAC
connection can modify its underlying bearers while maintaining the service provided to the Data Link Control (DLC)
layer

NOTE: Bearer handover is dlot based.
cell: domain served by a single antenna system (including a leaky feeder) of one FP

NOTE: A cell may include more than one source of radiated Radio Frequency energy (i.e. more than one Radio
End Point).
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Central Control Fixed Part (CCFP): physical grouping that contains the central control elements of one or several
FPs

NOTE: An FP may be split in the control part (CCFP) and the Radio part (RFP). A CCFP may control one or
more RFPs.

conducted measurements. measurements which are made using a direct connection to the equipment under test

Cordless Terminal Adapter (CTA): physical grouping that contains a DECT portable termination (PT) and aline
interface

DECT Distributed communications. communication capability of aDECT Local Network that allows a number of
DECT terminals (a FP and number of PPs) to co-exist and directly communicate one with another

DECT-like carrier: modulated RF DECT carrier used for interference testing which conformsto the requirementsin
ETSI EN 300 175-2 [1] in terms of frequency and timing and uses a pseudo-random sequence for modulation

double dot: 1/12"" of a Time Division Multiple Access (TDMA) frame which is used to support one high capacity
physical channel

duplex bearer: use of two simplex bearers operating in opposite directions on two physical channels

NOTE: These pairs of channels aways use the same RF carrier and always use evenly spaced dots (i.e. separated
by 0,5 TDMA frame).

Equipment Under Test (EUT): equipment submitted to the test laboratory for conformance testing

Fixed Part (DECT Fixed Part (FP)): physical grouping that contains all of the elementsin the DECT network
between the local network and the DECT air interface

NOTE: A DECT FP containsthe logical elements of at least one Fixed radio Termination (FT), plus additional
implementation specific elements.

Fixed radio Termination (FT): logical group of functions that contains all of the DECT processes and procedures on
the fixed side of the DECT air interface

NOTE: A FT only includes elements that are defined in the DECT Cl standard (see multi-part deliverable ETSI
EN 300 175[1] to[4] and [i.3] to [i.6]). Thisincludes radio transmission elements (layer 1) together with
a selection of layer 2 and layer 3 elements.

full slot: 1/24™ of a TDMA frame which is used to support one physical channel
half slot: 1/48" of aTDMA frame which is used to support one physical channel
handover: process of switching a call in progress from one physical channel to another physical channel

NOTE: These processes can beinternal or external. There are two physical forms of handover: intra-cell
handover and inter-cell handover. Intra-cell handover is aways internal. Inter-cell handover can be
internal or external.

host equipment: any equipment which has a complete user functionality when not connected to the DECT radio
equipment, and to which the DECT radio equipment provides additional functionality, and to which connection is
necessary for the DECT radio equipment to offer functionality

Hybrid Part (HyP): DECT terminal that provides FT as well as PT capabilities being capable of communicating
directly with FT or PT

inter-cell handover: switching of a call in progress from one cell to another cell
NOTE: Thisonly definesthe form of handover, it does not define a specific process.

intra-cell handover: switching of acall in progress from one physical channel of one cell to another physical channel
of the same cell

NOTE: Thisonly definesthe form of handover, it does not define a specific process.
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long slot: variable capacity slot whenj = 640 or j = 672, resulting in an intermediate size between the full slot and the
double slot

Lower Tester (LT): logical grouping that contains the test equipment, a functionally equivalent DECT PT, a
functionally equivalent DECT FT and atest controller

multiframe: repeating sequence of 16 successive TDMA frames, that allows low rate or sporadic information to be
multiplexed (e.g. basic system information or paging)

nominal transceiver: electronic system or part of a system, able to transmit and receive radio signals in the frequency
interval equivalent to asingle DECT radio channel

non-constant envelope modulation: modulation mode in the list of ©/2-DBPSK, 1/4-DQPSK, n/8-D8PSK, 16-QAM
and 64-QAM as described in ETSI EN 300 175-2 [1], annex D

NOTE: Highlevel modulation modes are non-constant envel ope modulation.

non-signalling test mode: configurable mode of the EUT that allows it to transmit physical packets for transmitter
measurements of high level modulations modes

peak frequency deviation: difference between the minimum and maximum extent of a frequency modulated signal,
and the nominal centre or carrier frequency

physical channel: simplex channel that is created by transmitting in one particular slot on one particular RF channel in
successive TDMA frames (see also simplex bearer)

NOTE: Onephysical channel providesasimplex service. Two physical channels are required to provide a duplex
service.

physical packet: al the bits transmitted by the DECT Radio End Point in one slot time

Portable Part (DECT Portable part (PP)): physical grouping that contains all elements between the user and the
DECT air interface

NOTE 1. PPisageneric term that may describe one or several physical pieces. A PP islogically divided into one
PT plus one or more portable applications.

NOTE 2: Thisaso includes CTA (Cordless Termina Adapter) type devices.

Portableradio Termination (PT): logical group of functions that contains all of the DECT processes and procedures
on the portable side of the DECT air interface

NOTE: A PT only includes elements that are defined in the DECT CI standard ETSI EN 300 175 parts 2 [1] to
3[2] and ETSI EN 300 175 parts 5 [3] to 6 [4]. Thisincludes radio transmission elements together with a
selection of layer 2 and layer 3 elements.

provision mandatory, process mandatory: means that the indicated feature service or procedure isto be implemented
necessarily as described in the referenced document

provision optional, process mandatory: means that the indicated feature, service or procedure may be implemented,
and if implemented, the feature, service or procedure isto be implemented necessarily as described in the referenced
document

NOTE: The used notation is based on the notation proposed in 1SO/IEC 9646-7 [i.12].
radiated measur ements: measurements which involve the absolute measurement of aradiated field
Radio End Point: physical grouping that contains one radio transmitter/receiver, fixed or portable

NOTE: A Radio End Point may operate only as areceiver or only as atransmitter.

Radio Fixed Part (RFP): one physical sub-group of a FP that contains al the Radio End Points (one or more) that are
connected to asingle system of antennas

repeater: DECT device that allows extension of the range between a Portable Part and a Fixed Part

Repeater Part (REP): WRS that relays the information within the half frame time interval
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simplex bearer: MAC layer service that is created using one physical channel
TDMA frame: time-division multiplex of 10 ms duration, containing 24 successive full slots

NOTE: A TDMA frame starts with the first symbol period of full ot 0 and ends with the last symbol period of
full dot 23.

tempor ary antenna connector: EUT hardware design providing connector mounting option (e.g. landing pads on
PCB)

NOTE: The connector is either a standardized coaxia or a hollow waveguide connector, and the technical
documentation of the EUT needs to provide guidance on how to install the connector.

test laboratory: body which performs conformance testing

test load: non-reactive, non-radiating power attenuator which is capable of safely dissipating the power from the
transmitter(s)

Test Standby Mode (TSM): configurable mode of the EUT that allowsit to recognize and execute MAC test
commands

NOTE 1: The Test Standby Mode is the base test mode after activation or after reception of the message 'clear test
modes’. Oncein TSM, other test modes may be activated by the reception of proper test messages.

NOTE 2: See ETSI EN 300 175-3 [2], clause 12.2.
Upper Tester (UT): logical grouping that controls the EUT when under test
NOTE: Commands are sent fromthe LT to the UT to place the EUT in the appropriate test mode.

variable capacity sot: dot structure that allows implementing slot lengths different of the half, full and double
structures

NOTE: A variable capacity slot may have a duration of 100+j or 104+j data symbols with j ranging from zero to
856.

Wireless Relay Station (WRS): particular type of repeater defined by ETSI EN 300 700 [5]

3.2 Symbols

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

BT Bandwidth Time product

C Conditional

dB deciBel

dBi dB isotropic

dBm dB relativeto 1 mwW

PnTe Maximum transmit power per simultaneously active transceiver
U Unconditional

3.3 Abbreviations

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

AC Alternate Current

AM Amplitude Modulation
BER Bit Error Ratio

CCFP Central Control Fixed Part
Cl Common Interface

CRC Cyclic Redundancy Check
CRFP Cordless Radio Fixed Part
CTA Cordless Terminal Adapter
CW Continuous Wave
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D8PSK
DBPSK
DC
DECT
DLC
DQPSK
DSV
EIRP
EMC
ERP
EUT
EVM
FAR
FER
FP

GFSK
HyP
IMT
LPDA
LT
Lv
MAC
MAX
MIN
NOM
NTP
OATS
OOB
PCB
PHL
PP

ppm
PRI

QAM
REP
RF
RFP
RFPI
RH
RX
SAR
TDMA
TSM
TSP
TX
ULE
uT
VSWR
WRS

19

Differential 8 Phase Shift Keying
Differential Binary Phase Shift Keying
Direct Current

Digital Enhanced Cordless Telecommunications
Data Link Control

Differential Quaternary Phase Shift Keying
Digital Sum Variation

Equivalent Isotropically Radiated Power
ElectroMagnetic Compatibility
Effective Radiated Power

Equipment Under Test

Error Vector Magnitude

Fully Anechoic Room

Frame Error Ratio

Fixed Part

Fixed radio Termination

Gaussian Frequency Shift Keying
Hybrid Part

International Mobile Telecommunications
Logarithmic Periodic Dipole Antennas
Lower Tester

Low Voltage

Medium Access Control

Maximum

MINimum

NOMinal

Normal Transmitted Power

Open Area Test Site

Out Of Band

Printed Circuit Boards

PHysical Layer

Portable Part

parts per million

Pulse Repetition Interval

Portable radio Termination
Quadrature Amplitude Modulation
Repesater Part

Radio Frequency

Radio Fixed Part

Radio Fixed Part |dentity

Relative Humidity

Receiver or receiving side

Semi Anechoic Room

Time Division Multiple Access

Test Standby Mode

Test Support Profile

Transmitter or transmitting side
UltraLow Energy

Upper Tester

Voltage Standing Wave Ratio
Wireless Relay Station
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4 Technical requirements specifications

4.1 Environmental profile

The technical requirements of the present document apply under the environmental profile for operation of the
equipment, which shall be in accordance with itsintended use, but as a minimum, shall be that specified in the test
conditions contained in the present document. The equipment shall comply with all the technical requirements of the

present document at all times when operating within the boundary limits of the operational environmental profile
defined by itsintended use.

4.2 Overview

4.2.0 General

The test cases described in clause 4.2 are intended to follow the ISO/IEC 9646-1 [i.2] recommendations. The following
clauses describe the relationship of the present document to 1SO/IEC 9646-1 [i.2].

4.2.1 Test suites
The term "test suite" is defined in 1ISO/IEC 9646-1 [i.2].

Table 2 lists the test suite that is described in the present document and the test groups that are associated with it.

Table 2: Test suite

Test suite Test groups
DECT PHysical Layer (PHL) Physical layer services
Transmission of physical packets
Reception of physical packets
Channel access
WRS
Direct PP to PP communication
Distributed communications
Higher level modulation

4.2.2 Test groups
The term "test group"” is defined in ISO/IEC 9646-1 [i.2].

Table 3 lists the test groups that are described in the present document and the test cases that are associated with them.

Table 3: Test groups

Test group Test cases
Physical layer services 1,2,3/4
Transmission of physical packets 5,6,7,8,9, 10, 11, 12
Reception of physical packets 13, 14, 15, 16, 17, 18, 19
Channel access 20
WRS 21
Direct PP to PP communication 22
Distributed communications 23
Higher level modulation 24

4.2.3 Test cases

The term "test case" is defined in 1ISO/IEC 9646-1 [i.2], clause 3.3.
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Table 4 lists the test cases that are described in the present document.

Table 4: Test cases

Test case Technical requirement Clause number

1 Accuracy and stability of RF carriers 45.1

2 Timing jitter: slot-slot on the same channel 4.5.2

3 Reference timing accuracy of an RFP 45.2

4 Measurement of packet timing accuracy 4.5.2

5 Transmission Burst 4.5.3

6 Transmitted power: PP and RFP with an integral antenna 45421
7 Transmitted power: PP and RFP with an external antenna connector 4.5.4.2.2
8 RF carrier modulation 4.5.5

9 Emissions due to modulation 4.5.6.2
10 Emissions due to transmitter transients 4.5.6.3
11 Emissions due to intermodulation 4.5.6.4
12 Spurious emissions when allocated a transmit channel 4.5.6.5
13 Radio receiver sensitivity 4.5.7.1
14 Radio receiver reference Bit Error Ratio (BER) and Frame Error Ratio (FER) 4.5.7.2
15 Radio receiver interference performance 4.5.7.3
16 Radio receiver blocking case 1 45.7.4
17 Radio receiver blocking case 2 4.5.75
18 Receiver intermodulation performance 4.5.7.6
19 Spurious emissions when the radio endpoint has no allocated transmit channel  |4.5.7.7
20 Channel access 4.5.8

21 WRS 4.5.9

22 Direct PP to PP communication 4.5.10
23 Distributed communications 4.5.11
24 Higher level modulation 4.5.12

4.3 Product information for testing

4.3.1 Information on capabilities and options implemented
An Implementation Conformance Statement shall contain the following information, relevant for testing:

. Support or no support of non-constant envelope Modulation Schemes (as defined by ETSI EN 300 175-2 [1],
annex D)

e  Support or no support of Direct PP to PP Communication mode (as defined by ETSI EN 300 175-3[2],
annex G)

. Support or no support of ULE capabilities (as defined by ETSI TS 102 939-1 [i.7] and ETSI
TS 102 939-2i.8])

. Support or no support of WRS capabilities (as defined by ETSI EN 300 700 [5])
. Support or no support of no-emission mode (as defined by ETSI EN 300 175-3 [2], clause 9.4)

If the equipment supports non-constant envel ope Modulation Schemes, the Implementation Conformance Statement
shall provide information on which schemes are supported (see clause 5.3.12.2).

4.3.2  Additional information on implementation for testing

Additional information on implementation for testing shall include or reference al of the information related to the EUT
and its testing environment, which will enable the test laboratory to run an appropriate test suite against the EUT.

This shal include:

e the method by which the equipment can be switched into the Test Standby Mode (TSM). This modeis
described in clause 5.1.10.2;
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e  the method by which the equipment can be switched into the non-signalling test mode for non-constant
envelope modulation tests, see clause 5.1.1.3;
. whether the equipment has one or more internal or external antennas,
e  whether the equipment has antenna diversity;

e if the equipment supports non-constant envelope modulation schemes, the activation method shall be described
(see clause 5.3.12.2).

4.4 Applicability of tests

4.4.0 Introduction

The applicability of theindividual test suitein the present document is dependent on the type of equipment. Equipment
may contain one or more of the features listed in the following clauses. The tests described in the present document
shall only be applied to the equipment physically containing a DECT RF receiver and/or transceiver. Control linesto
the EUT necessary for its operation shall be permitted.

4.4.1 Equipment that includes only a DECT RF receiver

The tests are specified in clause 5.3.7.

4.4.2 Equipment that includes a radio transmitter
The tests are specified in clauses 5.3.1, 5.3.2, 5.3.3, 5.3.4, 5.3.5, 5.3.6, 5.3.7 and 5.3.8. For equipment continuously
transmitting (e.g. FP with dummy bearer) the test specified in clause 5.3.7.7 shall not apply.

443 Void

4.4.4 Equipment with combined FT and PT functionality

4440 General

Equipment that is able to operate both as an RFP and as a PP shall meet the conformance requirements of the present
document for an RFP when operating as an RFP and for a PP when operating as a PP.

There are however three basic types of equipment with combined FT and PT functionality using a single common radio,
which have been standardized. The notations for these types of equipment are Wireless Relay Stations (WRSSs), see
ETSI EN 300 700 [5], Direct PP to PP communication, see ETSI EN 300 175-3[2], annex G, and Distributed
Communications, see ETSI EN 300 175-5 [3], annex |. For these the requirements described in clauses 4.4.4.1, 4.4.4.2
and 4.4.4.3 shall apply.

4441 Wireless Relay Station

Wireless Relay Stations (WRSs), see ETSI EN 300 700 [5], provide relaying between FT and PT operating
simultaneously. A WRS belongsto a specific DECT system, and is registered and locked to this system to operate.

WRSs shall conform to the requirements of clause 4.5.9.

A WRS conforms to a defined frame multiplexing scheme, see ETSI EN 300 700 [5], clause 7.4.6, which provides a
transparent digital bit pipe for the user data, and which automatically provides an acceptable upper bound of the
incremental delay introduced by aWRS.
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4442 Direct PP to PP communication

Direct PP to PP communication, see ETSI EN 300 175-3 [2], annex G, is ahotation for a PP (or CTA) feature that
provides ad hoc networking with specific temporary system ad hoc identities. A PP temporarily switchesinto FT mode
to provide direct access to any of the other PPs of the ad hoc network. There is no requirement or need to be locked to
an RFP. Since no RFP isinvolved in the communication link, direct PP to PP communication only uses half the
spectrum compared to normal calls routed via RFPs.

PPs and CTAs with direct PP to PP communication option shall conform to the requirements of clause 4.5.10.

4.4.4.3 Distributed Communications

Distributed communications, ETSI EN 300 175-5 [3], annex |, isanotation for aDECT system feature providing direct
links between PPs (or CTAS). Such PPsand CTAs are also called Hybrid Parts, HyP. The HyPs always stay in lock
with the DECT system and an RFP is always involved in the direct link connection. Either just by providing the locking
and time synchronization, or also by direct involvement in the set up procedure. The main target application is data
local networking. Since no RFP isinvolved in the user communication link, the distributed communications option only
uses half the spectrum compared to normal calls routed via RFPs.

PPs and CTAs with distributed communications option, HyPs, shall conform to the requirements of clause 4.5.11.

4.4.5 Equipment that is capable of using higher level modulation

Equipment is allowed to use 4-level, 8-level, 16-level and/or 64-level modulation in addition to the mandatory 2-level
modulation. This will increase the bit rate of single radio DECT equipment by a factor 2 to 6, which allows for 4 Mbit/s
Services.

Such equipment shall conform to the requirements of clause 4.5.12.

4.5 Conformance requirements

45.1  Accuracy and stability of RF carriers

4511 Designation of RF carriers
Ten RF carriers are placed into the frequency band 1 880 MHz to 1 900 MHz with centre frequencies F_, given by:
F.=F0-cx 1,728 MHz,
where;
FO =1897,344 MHz;
and:
c=01,..,9
NOTE 1. Above this band, additional carriers are defined with centre frequencies F,, given by:
F.=F9+cx 1,728 MHz,

and ¢ > 10 and RF band = 00001 (see ETSI EN 300 175-3 [2], clause 7.2.3.3).

NOTE 2: A nominal DECT RF carrier is one whose centre frequency is generated by the formula:
Fg=FO0- gx 1,728 MHz,
where g is any integer.

The frequency band between F_ - 1,728/2 MHz and F,. + 1,728/2 MHz shall be designated RF channel c.
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45.1.2 Limits
All DECT equipment shall be capable of working on al 10 RF channels,c=0,1, ..., 9.

At an RFP the transmitted RF carrier frequency corresponding to RF channel ¢ shall be in the range F. + 50 kHz at
extreme conditions.

At a PP the centre frequency accuracy shall be within £50 kHz at extreme conditions either relative to an absolute
frequency reference or relative to the received carrier, except that during the first 1 s after the transition from the
idle-locked state to the active-locked state the centre frequency accuracy shall be within £100 kHz at extreme
conditions relative to the received carrier.

NOTE: Theabove state transition is defined in ETSI EN 300 175-3 [2], clause 11.3.

The maximum rate of change of the centre frequency at both the RFP and the PP while transmitting, shall not exceed
15 kHz per dot.

45.1.3 Conformance

Conformance tests as defined in clause 5.3.1 shall be carried out.

45.2 Accuracy and stability of timing parameters

4520 General

The requirements given in ETSI EN 300 175-2 [1], clauses 4.2.1, 4.2.2, 4.2.3 and 4.2.4 shall apply.
4521 Definitions

4521.1 Slot structure

To access the medium in time, aregular TDMA structure is used. The structure repeatsin frames of 11 520 symbols,
and the datais transmitted at a symbol rate of 1 152 ksymbol/s. Within this frame 24 full-slots are created, each
consisting of two half-slots. A double sot has alength of two full dots, and starts concurrently with afull dot. The
detailed dot structure isdefined inin ETSI EN 300 175-2 [1], clause 4.2.1.

45212 Definition of the position of p0

The start of symbol p0 is defined to occur at the point in time 16 symbol periods before the instant at which the
modulated carrier passes through the nominal channel frequency immediately prior to the deviation corresponding to
the symbol p16. The symbol p16 isthe first symbol of the packet synchronization word for the EUT as defined in
ETSI EN 300 175-2 [1], clause 4.6.

NOTE 1: A Lower Tester (LT), seefigure 17, can be used for the determination of the position of the packet
synchronization word.

NOTE 2: Itisnot the point in time at which areceiver determines the presence of symbol pO.

45.2.1.3 Definition of reference timer

The reference timer of an RFP or aPP isanotional clock to which the timing parameters of the TDMA framing are
related.

RFPs that can work with more than one duplex pair of physical channels per frame are known as multi-channel RFPs.
Single channel RFPs can only work with one duplex pair of physical channels per frame (excluding handover
situations).

The nominal time when a packet should occur at the RFP antenna is (by this definition) synchronous to the RFP
reference timer.
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The jitter of an RFP packet transmission in a slot refers to the occurrence at the antenna of the start of symbol pO of that
packet. Thejitter is defined in relation to the reference timer of that RFP.

Thisreference timer of a PP for packet transmission timing is nominally (by this definition) synchronized to the time
when the last packet used for synchronization occurred at the PP antenna.

4522 Limits

45221 Reference timer accuracy and stability
A PP shall have itsreference timer stability and accuracy better than 25 ppm at extreme conditions.

A multi-channel RFP shall have its reference timer stability and accuracy better than 5 ppm at nominal conditions and
better than 10 ppm at extreme conditions.

A single channel RFP shall have reference timer stability and accuracy better than 10 ppm at extreme conditions.

45222 RFP transmission jitter
Thejitter of a packet transmission shall be less than £1 s at extreme conditions.

Thejitter between p0 and every other symbol in a packet shall be within £0,1 ps.

45223 PP reference timer synchronization

A PP shall take its reference timer parameters, including half-dot, full-slot, frame, multi-frame and receiver scan (see
synchronization, ETSI EN 300 175-3 [2], annex D) from any channel of any of the RFPs that it islocked to.

Itisallowed (but not required) to have more than one PP reference timer.

The reference timer used for a PP transmission to an RFP shall be synchronized to packets (see ETSI EN 300 175-2 [1],
clause 4.4) received from that RFP or from an RFP to which internal handover (see ETSI EN 300 175-2 [1],
clause 4.2.5) is allowed.

When a PP transmits a packet, the start of transmission of symbol pO of the packet shall occur at the PP antenna +2 s
at extreme conditions from the nominal transmission time as given by an ideal PP reference timer with O ppm accuracy.
An exception is allowed for adummy bearer change request packet transmission (see ETSI EN 300 175-3 [2],

clause 7.2.5.6), when the nominal transmission time shall be given by the actual PP reference timer.

NOTE: Thereason for the exception isthat aresidential PP may need to send the dummy bearer change request
after asudden dlot theft in the idle locked mode. In this case the last synchronization of the reference
timer can be more than 16 frame old. For all other packet transmissions, including bearer set up, the
synchronization is normally less than one frame old.

The jitter between p0 and every other symbol in a packet shall be within £0,1 ps.

Connectionsto different RFPs are allowed (but not required) to have different reference timers.

4523 Conformance

Conformance tests as defined in clause 5.3.2 shall be carried out.
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45.3 Transmission burst

4531 Definitions

45.3.1.0 Introduction

The transmission requirements are defined in clauses 4.5.3.1.2 to 4.5.3.1.9 and graphically represented for GFSK
modulation in figure 1a and for non-constant envelope modulation in figure 1b.
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Figure 1la: GFSK modulated physical packet power-time template
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Figure 1b: Non-constant envelope modulated physical packet power-time template

45311 Physical packets

The term "physical packet" used in the present document refersto all the symbols transmitted by the DECT Radio End
Point in one dot time. The timing of the physical packet relative to the power-time template should be conditioned by
the absolute packet timing measurement uncertainty in annex B.

45312 Transmitted power

Thisisthe mean power delivered over one radio frequency cycle.

45313 Normal Transmitted Power (NTP)

The NTP is the transmitted power averaged from the start of symbol pO of the physical packet to the end of the physical
packet. For aradio end point with more than one antenna port, the power from each antenna port shall be added together
to givethe NTP.
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453.1.4 Transmitter attack time

Thisisthe time taken for the transmitted power to increase from 25 uW to the time that the first symbol of the physical
packet, p0, starts transmission.

453.1.5 Transmitter release time

Thisisthe time, taken from the end of the physical packet, for the transmitted power to decrease to 25 uW.

45.3.1.6 Minimum power

Thisis the minimum transmitted power from the first symbol of the packet, pO, to the end of the physical packet.

45317 Maximum power

Thisis the maximum transmitted power from 10 us after the start of symbol p0 to 10 us after the end of the physical
packet. A second special limit (allowance for transients) applies from 10 s before the start of symbol p0 to 10 us after
the start of symbol pO.

45.3.1.8 Maintenance of transmission after packet end

This reguirement mandates maintai ning the transmitted power after the end of the physical packet for a certain time and
with a certain power level.

45319 Transmitter idle power output

Thisisthe transmitter idle power for the time period starting 27 s after the end of the physical packet, and finishing
27 us before the next transmission of data symbol pO.

453.2 Limits

453.2.1 Transmitter attack time

The transmitter attack time shall be less than 10 ps at extreme conditions.

45322 Transmitter release time

The transmitter release time shall be less than 10 us at extreme conditions.

45.3.2.3 Minimum power

For packets with GFSK modulation it is required from the first symbol of the packet, p0, to the end of the physical
packet, the transmitted power shall be greater than (NTP - 1 dB) at extreme conditions.

For packets with non-constant envelope modulations there are no minimum power requirements.

45324 Maximum power
For packets with GFSK modul ation the limits are;

a)  From 10 us after the start of symbol pO to 10 us after the end of the physical packet, the transmitted power
shall be lessthan (NTP + 1 dB) at extreme conditions.

b)  From 10 ps before the start of symbol p0 to 10 ps after the start of symbol pO, the transmitted power shall be
lessthan (NTP + 4 dB) and less than 315 mW at extreme conditions.

c) For packets with highest modulation level equal to n/2-DBPSK the transmitted power shall be less than
(NTP + 4 dB) at extreme conditions.
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d) For packets with highest modulation level equal to n/4-DQPSK the transmitted power shall be less than
(NTP + 4 dB) at extreme conditions.

€)  For packets with highest modulation level equal to n/8-D8PSK the transmitted power shall be less than
(NTP + 4 dB) at extreme conditions.

f)  For packets with highest modulation level equal to 16-QAM the transmitted power shall be less than
(NTP + 5,5 dB) at extreme conditions.

g) For packets with highest modulation level equal to 64-QAM the transmitted power shall be less than
(NTP + 6,5 dB) at extreme conditions.

45325 Maintenance of transmission after packet end

For GFSK modulation the transmitted power shall be maintained greater than (NTP - 6 dB) for 0,5 us after the end of
the physical packet at extreme conditions.

For non-constant envelope modulation and higher level modulations there are no requirements.

45.3.2.6 Transmitter idle power output

For the time period starting 27 s after the end of the physical packet and finishing 27 s before the next transmission
of adata symbol pO, the transmitter idle power shall be less than 20 nW, except when p0 of the next transmitted packet
occurs less than 54 us after the end of the transmitted physical packet.

4533 Conformance

Conformance tests as defined in clause 5.3.3 shall be carried out.

4.5.4  Transmitted power

4541 Definitions
454.10 Transceiver and Pyp definitions
4541.0.1 Nominal transceiver definition

All occurrences of the term "transceiver” in the present document, unless otherwise specifically indicated, shall be
understood as referring to a"nominal transceiver" with the following definition:

. "Nominal transceiver" isthe electronic system or part of a system, able to transmit and receive radio signalsin
the frequency interval equivalent to asingle DECT radio channel.

A DECT radio channel is defined as any 1,728 MHz frequency interval centred in any of the DECT carrier frequencies
defined in ETSI EN 300 175-2 [1], clause 4.1.1.

Any electronic system able to transmit and receive radio signals simultaneously in an interval of more than one DECT
radio channel is considered a multiple transceiver system for the purpose of the present document, irrespective of the
physical implementation.

For a Radio End Point with more than one antenna port, the instantaneous power from each antenna port shall be added
together to givethe NTP.

45.4.1.0.2 Pnre definition

PnTp IS defined as the maximum allowed transmitted power averaged from the start of symbol pO of the physical packet
to the end of the physical packet per simultaneoudy active nominal transceiver.
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4542 Limits

454.2.0 Pnte Limit
PnTe s 250 mW, equal to 24 dBm and:

. 26 dBm EIRP for use with omni-directional antennas
° 30 dBm EIRP for use with directional antennas

NOTE 1: National regulation can define a different maximum transmitter RF output power limit, which might be
dependent on frequency range.

NOTE 2: Individual licensing might allow a higher maximum transmitter RF output power.

45421 PP and RFP with an integral antenna
The present clause shall apply if the EUT incorporates an integral antenna.

The NTP shall be less than Py1p per simultaneously active transceiver at nominal test conditions.

45422 PP and RFP with external connections for all antennas
The present clause shall apply if the EUT provides an external antenna connector.

The NTP shall be less than Py1p per simultaneously active transceiver at nominal test conditions.

45423 PP and RFP with both integral and external antennas
The present clause shall apply if the EUT incorporates an integral antenna and provides an external antenna connector.

If theintegral and external antennas are not transmitting simultaneously then the test cases described in clauses 5.3.4.1
and 5.3.4.2 shall be applied independently. The appropriate antenna is selected using the test message referenced in
clause 5.1.10.3.

If the integral and external antennas are transmitting simultaneously then both clauses 5.3.4.1 and 5.3.4.2 shall be
applied and the results shall be added to give the NTP.

4543 Conformance

Conformance tests as defined in clause 5.3.4 shall be carried out.

454.4 Multi-transceiver systems

For systems implementing multiple transceivers, with the definition of transceiver given in clause 4.5.4.1.0.1, the limit
of 250 mW, 24 dBm shall be understood as per nominal transceiver. In case of simultaneous transmission over several
DECT radio channels on the same time interval, the compound power limit will be the combination of the Pyrp for each

simultaneoudly active nominal transceiver.
4.5.5 RF carrier modulation

4551 Definition

45511 GFSK modulation

The modulation method shall be Gaussian Frequency Shift Keying (GFSK) with a bandwidth-symbol period product of
nominally 0,5 and anominal peak deviation (f) of 288 kHz.
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A binary "1" is encoded with a peak frequency deviation of (+f), giving a peak transmit frequency of (F; + f), whichis
greater than the carrier frequency of (F.). A binary "0" is encoded with a peak frequency deviation of (-f), giving a peak
transmit frequency of (F. - f).

45512 Non-constant envelope modulation

The non-constant envel ope modulation options are defined in clause 4.5.12 and ETSI EN 300 175-2 [1], annex D.

The modulation accuracy is determined with an Error-Vector Magnitude (EVM) measurement. Modulation accuracy is
the actual value of the vector error which is the square root of the sum of the squares of the errors of the vectors divided
by the number of symbolsin the slot, see clause ETSI EN 300 175 2 [1], clause D.6.

4552 Limit

45521 GFSK modulation
The achieved deviation in any given PP or RFP may vary from this nominal value as follows:
NOTE 1: These limits apply egually to positive and negative deviations.
. Case A: Case A shall apply to the transmission of a repeating binary sequence of four "1"sand four "0"s:
- ....000011110000111100001111....
- The deviation limits for case A shall be:
L] peak deviation greater than 259 kHz (90 % of nominal);
" peak deviation less than 403 kHz (140 % of nominal).

. Case B: Case B shall apply to the transmission of al other binary sequences (sequences both longer and
shorter than case A) that contain a maximum "digital sum variation” (see note 3) with an absolute value equal
to or less than sixty four:

- The deviation limits for case B shall be:
" peak deviation greater than 202 kHz (70 % of nominal);
L] peak deviation less than 403 kHz (140 % of nominal).
NOTE 2: Case B includesthe case of a".1010." sequence.

NOTE 3: "Digital Sum Variation" (DSV) is defined as the cumulative total of all transmitted symbols, counted
from the start of the transmission burst. A binary "1" counts as (+1); abinary "0" as (-1). The DSV total
indicates the cumulative DC balance of the transmitted symbols.

45522 Non-constant envelope modulation

In any slot the error vector magnitude shall be less than the limits given in table 4.a:

Table 4.a: Modulation EVM

Modulation Vector error magnitude
n/2-DBPSK 0,14
71/4-DQPSK 0,14
1t/8-D8PSK 0,09

16-QAM 0,047

64-QAM 0,026
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4553 Conformance

Conformance tests as defined in clause 5.3.5 shall be carried out.
4.5.6 Unwanted RF power radiation

456.1 General

If the EUT is equipped with antenna diversity, the EUT shall have the diversity operation defeated for the following
tests (see clause 5.1.10.3 for the appropriate test message reference).

456.2 Emissions due to modulation

45.6.2.1 Definition

The unwanted emission(s) due to modulation is the power measured in any DECT RF channel other than the onein
which the EUT is transmitting, integrated over a bandwidth of 1 MHz.

456.2.2 Limits

With transmissions on physical channel Ra (K, L, M, N) in successive frames, the power in physical channel Ra (K, L,
Y, N) shall be less than the values given in table 5.

Table 5: Emissions modulation

Emissions on RF channel "Y" Maximum power level
Y=M+1 160 uyw
Y=M=%2 1w
Y=Mz%3 80 nW
Y = any other DECT channel 40 nW
NOTE: For Y = "any other DECT channel", the maximum power level shall be less
than 40 nW except for one instance of a 500 nW signal.

The power in RF channel Y is defined by integration over a bandwidth of 1 MHz centred on the nominal centre
frequency, Fy, averaged over at least 60 % but less than 80 % of the physical packet, and starting before 25 % of the
physical packet has been transmitted but after the synchronization word.

45.6.2.3 Conformance

Conformance tests as defined in clause 5.3.6.2 shall be carried out.
456.3 Emissions due to transmitter transients

456.3.1 Definition

The power level of al modulation products (including AM components due to the switching on or off of the modulated
RF carrier) inaDECT RF channel as aresult of atransmission on another DECT RF channel.

4.5.6.3.2 Limits

The power level of al modulation products (including Amplitude Modulation (AM) products due to the switching on or
off of amodulated RF carrier) arising from a transmission on RF channel M shall, when measured using a peak hold
technique, be less than the values given in table 6. The measurement bandwidth shall be 100 kHz and the power shall be
integrated over a 1 MHz bandwidth centered on the DECT frequency, Fy.
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Table 6: Emissions due to transmitter transients

Emissions on RF channel "Y" Maximum power level
Y=M+1 250 uyw
Y=M+2 40 pW
Y=M=*3 4 uw
Y = any other DECT channel 1ppw
4.5.6.3.3 Conformance

Conformance tests as defined in clause 5.3.6.3 shall be carried out.
456.4 Emissions due to intermodulation

456.4.1 Definition

The power level of intermodulation products that are on any DECT physical channel when any combination of the
transmitters at aradio FP or portable part are in calls on the same slot on different frequencies.

4.5.6.4.2 Limits

The power level of intermodul ation products that are on any DECT physical channel when any combination of the
transmitters at aradio end point are in calls on the same slot on different frequencies shall be less than 1 uW. The power
level is defined by integration over the 1 MHz centred on the nominal centre frequency of the afflicted channel and
averaged over the time period in clause 4.5.6.2.2.

45.6.4.3 Conformance

Conformance tests as defined in clause 5.3.6.4 shall be carried out.
45.6.5 Spurious emissions when allocated a transmit channel

456.5.1 Definition

The peak power level of any RF emissions outside the radio frequency band allocated to DECT when aradio endpoint
has been allocated a transmit channel. If a Radio End Point has more than one transceiver, any out of band transmitter
intermodulation products shall aso beincluded.

The limits and conformance requirements cover two kinds of emissions, radiated and conducted spurious emissions.

45.6.5.2 Limits

The peak power level of any RF emissions outside the radio frequency band allocated to DECT, as defined in
clause 4.1.1 of ETSI EN 300 175-2 [1], when aradio end point has an allocated physical channel, shall not exceed
250 nW at frequencies below 1 GHz and 1 uW at frequencies above 1 GHz. The power shall be defined in the
bandwidths givenin table 7. If aradio end point has more than one transceiver, any out of band transmitter
intermodul ation products shall also be within these limits.

Table 7: Measurement bandwidth

Frequency offset, fo Measurement
From edge of band bandwidth
0 MHz <fo <2 MHz 30 kHz
2 MHz <fo <5 MHz 30 kHz
5 MHz < fo <10 MHz 100 kHz
10 MHz < fo < 20 MHz 300 kHz
20 MHz < fo < 30 MHz 1 MHz
30 MHz <fo < 12,75 GHz 3 MHz
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Measurements shall not be made for transmissions on the RF channel closest to the nearest band edge for frequency
offsets of up to 2 MHz.

In addition, not regarding up to 2 instances of a continuous-wave spurious signal for PPs for which the total peak power
level shall be less than 250 nW as measured in a 3 MHz measurement bandwidth, the peak power level shall be less
than 20 nW in a 100 kHz measuring bandwidth for the following broadcast bands:

° 47 MHz to 74 MHz;

. 87,5 MHz to 108 MHz;
e 108 MHzto0 118 MHz;
. 174 MHz to 230 MHz;

e 470 MHzto 862 MHz.

45.6.5.3 Conformance

Conformance tests as defined in clause 5.3.6.5 shall be carried out.
4.5.7 Radio receiver requirements

45.7.1 Radio receiver sensitivity

457.1.1 Definition

The radio receiver sensitivity is defined as the power level at the receiver input at which the Bit Error Ratio (BER)
is0,001 in the D-field.

NOTE: TheD-fieldisdefined in ETSI EN 300 175-2 [1], clause 4.7.

457.1.2 Limits

The radio receiver sensitivity shall be -83 dBm, or better. Thislimit shall be met for areference DECT radio end point
transmitted frequency error of £50 kHz for PPs and RFPs.

This requirement shall be met with the radio end point under test operating in time division duplex mode with a
reference DECT radio end point.

Before using a DECT physical channel for transmission or reception, the receiver shall be able to measure the signal
levels on that physical channel, that are received stronger than -93 dBm and weaker than -33 dBm with a resolution of
better than 6 dB. Signalsthat are received weaker than -93 dBm shall produce a result equal to, or less than that
produced by a signal of -93 dBm. Signals that are received stronger than -33 dBm shall produce a result equal to, or
greater than that produced by a signal of -33 dBm.

457.1.3 Conformance

Conformance tests as defined in clause 5.3.7.1 shall be carried out.
45.7.2 Radio receiver reference BER and FER

45.7.2.1 Definition

The radio receiver reference BER and FER is the maximum allowed BER and FER for a power level at the receiver
input of -73 dBm or greater.

45722 Limits

The reference BER is 0,00001 in the D-field. The reference FER is 0,0005.
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45723 Conformance

Conformance tests as defined in clause 5.3.7.2 shall be carried out.
45.7.3 Radio receiver interference performance

4573.1 Definition

The ability of DECT equipment to continue receiving in the presence of an interfering signal on the same or different
DECT RF channel.

4.5.7.3.2 Limits

With areceived signal level of -73 dBm on RF channel M, the BER in the D-field shall be maintained better than 0,001
when a modul ated, reference DECT interferer of the indicated signal level isintroduced on the DECT RF channels
shown in table 8.

Table 8: Receiver interference performance

Interferer Interferer signal level
on RF channel "Y": (dBm)
Y=M -84
Y=Mz%1 -60
Y=M%2 -39
Y = any other DECT channel -33
NOTE: The RF carriers "Y" shall include the nominal DECT RF carrier positions
immediately outside each edge of the DECT band.

4.5.7.3.3 Conformance

Conformance tests as defined in clause 5.3.7.3 shall be carried out.

45.7.4 Radio receiver blocking case 1: owing to signals occurring at the same time
but on other frequencies

457.4.1 Definition

The receiver should work in the presence of strong signals on other frequencies. These interferers may be modul ated
carriers or single continuous - wave carriers.

NOTE: The operation in the presence of DECT modulated signalsis described in clause 4.5.7.3.

457.4.2 Limits

With the desired signal set at -80 dBm, the BER shall be maintained below 0,001 in the D-field in the presence of any
one of the signals shown in table 9.

The receiver shall operate on afrequency band allocation with the low band edge F, MHz and the high band edge
Fy MHz.

Table 9: Receiver blocking

Frequency (f) Continuous wave interferer level (dBm)
25 MHz <f < F - 100 MHz -23
F_- 100 MHz <f<F_-5 MHz -33
[f-F.| >6 MHz -43
Fy+5MHz <f<F,+ 100 MHz -33
Fy + 100 MHz << 12,75 GHz -23
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45.7.4.3 Conformance

Conformance tests as defined in clause 5.3.7.4 shall be carried out.
45.7.5 Radio receiver blocking case 2: owing to signals occurring at a different time

4575.1 Definition

When a high level interferer is present in a physical channel other than the one the receiver is on, the receiver is able to
continue receiving the desired signal.

4.5.7.5.2 Limits

With asignal level of -14 dBm incident on the receiver in slot "N" on RF carrier "M", the receiver shall be able to
receive at -83 dBm, and with the BER in the D-field maintained better than 0,001, on slot (N + 2) modulo 24 on any
DECT RF carrier.

45.75.3 Conformance

Conformance tests as defined in clause 5.3.7.5 shall be carried out.
45.7.6 Receiver intermodulation performance

45.7.6.1 Definition

With a call set-up on a particular physical channel, two interferers are introduced so that they can produce an
intermodulation product on the physical channel already in use.

If RF carrier number "d" isin use, areference DECT interferer and a continuous wave interferer are introduced on
DECT carriers"e" and "f" to produce an intermodul ation product on carrier "d". Neither "€" nor "f" shall be adjacent
to"d".

45.7.6.2 Limits

Thereceived level of carriers €' and "f" shall be -48 dBm and the received level of carrier "d" shall be -80 dBm.

With "e" and "f" being received 32 dB greater than "d", and "d" being received at -80 dBm, the receiver shall still
operate with aBER of lessthan 0,001 in the D-field.

45.7.6.3 Conformance

Conformance tests as defined in clause 5.3.7.6 shall be carried out.
45.7.7 Spurious emissions when the PP has no allocated transmit channel

45.7.7.1 Definition

The maximum power level of any spurious emission when the PP has not been allocated a transmit channel.
45.7.7.2 Limits

457.7.2.1 Out of band

The power level of any spurious emissions when the radio end point has no allocated transmit channel shall not exceed
2 nW between 30 MHz and 1 GHz. Between 1 GHz and 12,75 GHz the power level shall not exceed 20 nW.

The power shall be measured using a peak hold technique with a 100 kHz measurement bandwidth below or at 1 GHz
and with a 1 MHz measurement bandwidth above 1 GHz.
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45.7.7.2.2 In the DECT band

The power level of any spurious emissions within the DECT band shall not exceed 2 nW measured inal MHz
bandwidth. The following exceptions are allowed:

a) inonelMHz band, the maximum allowable Effective Radiated Power (ERP) shall be lessthan 20 nW;

b)  inup totwo bands of 30 kHz, the maximum ERP shall be less than 250 nW.

45.7.7.3 Conformance

Conformance tests as defined in clause 5.3.7.7 shall be carried out.
45.8 Channel access

4581 Channel selection

The requirements given in ETSI EN 300 175-3 [2], clauses 11.4 and 11.6 shall apply. The tests methods described in
clauses 5.3.8.1 t0 5.3.8.3 shall be carried out.

For DECT Ultra Low Energy devices the requirements given in clause 4.5.8.5 shall apply.

If the EUT also supports "no-emission” mode, in this mode the quick wakeup-selection according to ETSI
EN 300 175-3 [2], clauses 9.4.3 and 9.4.4 shall be confirmed.

4582 Channel confirmation

45821 For the PT
All requirements in the present clause shall be tested against clauses 5.3.8.110 5.3.8.3:

. thefirst PT transmission on the newly selected channel shall be made in accordance with the scan sequence of
the addressed RFP;

e  to continue transmitting on the newly selected physical channel the PT shall receive an indication that the FT
isreceiving the PT transmissions within 2 frames of the first PT transmission. For the "no-emission” mode
wakeup requests, longer unconfirmed transmission intervals of up to N211 frames (see ETSI
EN 300 175-3[2], clause A.2) are dllowed. Seealso ETSI EN 300 175-3[2], clause 9.4.4.

45822 For the FT
All requirementsin the present clause shall be tested against clauses 5.3.8.1t0 5.3.8.3:

. the RFP shall not transmit on more than 2 physical channels for which complementary physical channels do
not exist; for the "no-emission” mode wakeup requests, longer unconfirmed transmission intervals of up to
N210 frames (see ETSI EN 300 175-3 [2], clause A.2) are allowed. See also ETSI EN 300 175-3 [2],
clause 9.4.3. For this time span the RFP may transmit on more than 2 physical channels for which
complementary physical channels do not exist. The total time used for the above mentioned physical channels
shall not exceed 2 ms per frame;

. temporarily more than 2 dummy bearers may exist when an RFP has double dummies and dummy bearer
hopping is enabled as defined in ETSI EN 300 175-3 [2], clause 9.1.1.2;

NOTE: A complementary physical channel isaphysical channel between the same two radio endpoints which
occurs 5 ms before or after the physical channel to which it is complementary.

e thefirst transmission of an FT, which uses fast connection setup to address a specific PT, shall be made in
accordance with the scan sequence of the addressed PT receiver;

. to continue transmitting on the selected physical channel the FT shall receive an indication that the PT is
receiving the FT transmissions within 2 frames of the first FT transmission.
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4.5.8.3 Channel release
All requirements in the present clause shall be tested against clauses 5.3.8.1 t0 5.3.8.4:

. aradio end point shall cease transmission of a bearer on aphysical channel and release the bearer if it has not
received the correct RFPI, with a correct CRC, on that bearer in the last 10 seconds;

. aradio end point which transmits on both the physical channel and complementary physical channel shall
cease to transmit on the channels if either:

a) thereceiving endpoint indicates to the transmitting endpoint that transmission shall cease on both these
physical channels; or

b) thetransmitting FT or PT isno longer attempting to receive at least one physical channel from the FT or
PT to which it istransmitting.

45.8.4 General
All requirements in the present clause shall be tested against clause 5.3.8:
. multibearer connections shall only exist in full slot, long slot, double slot and half slot transmission mode;

. the EUT is capable of communicating on all 10 DECT RF channels, ¢ < 10.
4585 Channel selection and confirmation for DECT ULE

4585.1 General

For DECT UltraLow Energy devices, the EUT shall follow all obligatory conditions given by ETSI EN 300 175-3 [2],
clause 11.12. Conformance shall be assessed using the tests described in clauses 5.3.8.1t0 5.3.8.3.

45.8.5.2 For the PT
All requirements in the present clause shall be tested against clauses 5.3.8.1 to 5.3.8.3 to ensure conformance:
e  the PT implements the Process M1 (PP side channel selection process) as described in ETSI EN 300 175-3 [2],
clause 11.12.5 and the Setup attempt and evaluation of responses described in ETS| EN 300 175-3[2],
clause 11.12.6;

. the PT implements the Process M2 (collision handling/collision avoidance process) as described in ETSI
EN 300 175-3[2], clause 11.12.7.

4.5.8.5.3 For the FT
All requirements in the present clause shall be tested against clauses 5.3.8.1 to 5.3.8.2 to ensure conformance:
. the RFP implements an RFP side pre-selection process according to ETSI EN 300 175-3 [2], clause 11.12.3;

e the RFP implements the Broadcasts mechanism described in ETSI EN 300 175-3[2], clause 11.12.4.
4.5.9 WRS

4.5.9.0 General requirements
Clause 4.5.9 shall apply if the EUT isaWRS.

The WRS is able to operate both as an RFP and as a PP. It shall meet the conformance reguirements of the present
document for an RFP when operating as an RFP and for a PP when operating as a PP.
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The WRS EUT shall meet the requirements described in clauses 4.5.9.1 to 4.5.9.4 of the present document.

459.1 PP operation
The EUT shall comply with all PP test cases in the present document.
Figure 2: Void

45.9.2 RFP operation

The EUT shall comply with the FT demands of the present document on reference timer accuracy, frequency accuracy,
equipment identity and efficient use of the radio spectrum.

Figure 3: Void

45.9.3 Additional requirements
a) TheEUT shall provide a mechanism, to control the number of multihops:

- The WRS that islocked to an FT shall decrease the value HOPS (when > 0) of the corresponding WRS
type CRFP; see clause 5 and see ETSI EN 300 175-3 [2], clause 7.2.3.5.2.1 for the transmission of the
extended fixed part capability information.

b) TheEUT of CRFP type shall apply the following frame multiplexing structure:

- Figure 4 shows the typical frame multiplexing structure for a CRFP that supports full dots with
Iy_Minimum_delay.

. A : A
X RX O TX 5
I
RFP
0 12 0 12
I
I
I
U,
CRFP
0 12 0 ' 12
I
I
I
RX X | RX
I
PP |
0 12 0 | 12
v v

Figure 4: Typical frame multiplexing structure of the CRFP

- The frame multiplexing structure supports a combination of both links with PTsand FTs. In this dual
frame multiplexing structure the CRFP may transmit or receive during any slot of aframe. A duplex
bearer to either the PT or FT isstill supported by a combination of a CRFP Receive (RX) and Transmit
(TX) dlot separated by one half frame.
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- The CRFP shall support the frame multiplexing structure defined as:
L] CRFP-PT frames and CRFP-FT frames are synchronized to the FT frames,

] CRFP-PT and CRFP-FT bearer control complies at least with ETSI EN 300 175-3 [2] (e.g. Duplex
bearers are separated by one half frame);

L] relayed logical channels are buffered to support MAC multiplexing rules of CRFP-PT and
CRFP-FT.

Figure 5: Void

Figure 6: Void

4594 Conformance

Conformance tests as defined in clause 5.3.9 shall be carried out.
45.10 Direct PP to PP communication

45.10.1 General requirements
Clause 4.5.10 shall apply if the EUT implements PP to PP communication.

Most PPswill be able to operate also in the normal non-direct communication mode. In this case the direct mode will be
temporary, and al PPsin agroup of PPsintended to communicate in direct communication mode have to be switched
into this mode, since a PP in normal (non-direct communication) mode can only receive paging information from the
system to which it islocked. For further description see annex G of ETSI EN 300 175-3[2].

PPsor CTAsin direct communication mode shall meet the PP requirements for normal non-direct communication with
the amendments defined in ETS| EN 300 175-3 [2], clauses G.2.1 and G.2.2.

45.10.2 Conformance

Conformance tests as defined in clause 5.3.10 shall be carried out.
45.11 Distributed communications

45.11.0 General requirements
Clause 4.5.11 shall apply if the EUT implements Distributed communications.

PPs and CTAs with direct PP to PP communications option (HyPs), shall be tested as a stand alone PP and shall comply
with all PP test casesin the present document. In addition the HyPs shall be tested as an RFP as regards the carrier
frequency demands of clause 4.5.1 and reference timer accuracy demands of clause 4.5.2.

The HyP EUT shall meet the requirements as described below.

A HyP requires to be synchronized to a bearer to derive its reference timer for PT and FT transmissions.

45.11.1 PP operation

The EUT shall comply with all PP requirementsin the present document.
Figure 7: Void

45.11.2 RFP operation

The EUT shall comply with the FT demands of the present document on reference timer accuracy, frequency accuracy,
equipment identity and efficient use of the radio spectrum.
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Figure 8: Void

4511.3 Conformance

Conformance tests as defined in clause 5.3.11 shall be carried out.
4.5.12 Higher level modulation options

45.12.0 Requirements

The 4-level modulation shall be n/4-DQPSK, the 8-level modulation 1t/8-D8PSK, the 16-level modulation 16 QAM and
the 64-level modulation 64 QAM (see ETSI EN 300 175-2 [1], annex D). It isonly allowed to use 4-level or higher
level modulationinthe B + Z or the A + B + Z fields, see ETSI EN 300 175-2[1], clause 4.8 and ETS

EN 300 175-3[2], clause 6.2.1.1, whereby the S+ A or the Sfield respectively shall use the n/2-DBPSK 2-level
modulation as defined in ETSI EN 300 175-2 [1], annex D. The different configurations, 1ato 6, for allowed
combinations of modulation schemes are defined in table 10.

Table 10: Configurations of allowed combinations
of modulation types in the S-, A and (B + Z)-fields

Configuration S—field A-field B + X + Z-field when | B + X + Z-field when
E/U mux isin Umode| E/UmuxisinEor

E+U modes (see note)

la GFSK GFSK GFSK GFSK

1b Tt/2-DBPSK Tt/2-DBPSK Tt/2-DBPSK Tt/2-DBPSK

2 Tt/2-DBPSK Tt/2-DBPSK Tt/4-DQPSK Tt/4-DQPSK

2b 7/2-DBPSK 7/2-DBPSK T1/4-DQPSK 7/2-DBPSK

3 1/2-DBPSK 1/2-DBPSK 1/8-D8PSK 1/8-D8PSK

3b 7/2-DBPSK 7/2-DBPSK T/8-D8PSK T1/4-DQPSK

4a Tt/2-DBPSK Tt/4-DQPSK Tt/4-DQPSK Tt/4-DQPSK

4b 1/2-DBPSK 1/8-D8PSK 1/8-D8PSK 1/8-D8PSK

5 71/2-DBPSK 71/2-DBPSK 16-QAM 16-QAM

6 n/2-DBPSK n/2-DBPSK 64-QAM 64-QAM

NOTE:  Applies when the E/U multiplexer is in any control mode (see ETSI EN 300 175-3 [2], clauses 6.2.2.2 and
6.2.2.3).

Configuration laisthe basic DECT modulation scheme for which al tests in the present document are defined.
Equipment that is capable of operating in any of the configurations 2 - 6 shall also be able to operate in configuration 1
(1aor 1b).

Such equipment shall in configuration 1a conform to all requirements of the present document that apply for equipment
using the basic 1a configuration.

Such equipment that does not support configuration 1a, shall in configuration 1b conform to all requirements (verdict
criteria) of the present document that apply for equipment using the basic 1a configuration.

Additionally, if the equipment includes aradio transmitter capable of 4-level and/or higher level modulation, the
requirements of clauses 4.5.4 and 4.5.6 shall apply for the transmissions using the 4-level and/or higher level
modulationintheB + Z or A + B + Z fields.

All modulation modes and power templates shall conform to the standard ETSI EN 300 175-2 [1], annex D.

Information shall be provided on the high-level modulation modes that are supported by the equipment Under Test (see
clause 4.3). Only modes that are supported shall be subject to testing.

45121 Conformance

Conformance shall be proven by repeating the tests specified in clauses 5.3.3, 5.3.4, 5.3.6 and 5.3.8 (for Equipment that
includes a radio transmitter) with the claimed high level modulation modes.
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5 Testing for compliance with technical requirements

5.0 Environmental conditions for testing

Tests defined in the present document shall be carried out at representative points within the boundary limits of the
operational environmental profile defined by its intended use, which, as a minimum, shall be that specified in the test
conditions contained in the present document.

Where technical performance varies subject to environmental conditions, tests shall be carried out under a sufficient
variety of environmental conditions as specified in the present document to give confidence of compliance for the
affected technical requirements.

5.1 General test requirements

5.1.1  Test philosophy

51.1.1 General

The tests in the present document are based upon a common philosophy to use a Lower Tester (LT) that emulate a PT
or FT. For those test configurations where no suitable LT is available, e.g. non-constant envelope modulation tests, the
tests can be performed in anon-signalling test mode implemented in the EUT and by use of general-purpose RF
instruments.

5.1.1.2 Lower Tester (LT)

This philosophy assumes that test equipment is capable of emulating a PT or FT that conforms to the DECT ClI
specification ETSI EN 300 175 parts 2 [1] to 3 [2] and ETSI EN 300 175 parts 5 [3] to 6 [4]. Consequently, each test
setup consists of the test equipment being connected to the EUT, either by aradio link or via an antenna connector.
Figures 9 and 10 show the possible test configurations. If no test equipment capable of emulating PT or FT operation is
available, a companion device can be used for connecting to EUT and suitable RF equipment is used for measurement.

AR

Upper tester Lower tester
PT FT
EUT - | DECT reference
Radio link
OR
cable connection
Upper tester Lower tester
PT FT
EUT DECT reference

Figure 9: The EUT is a PT
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Upper tester Lower tester
FT PT
EUT - | DECT reference
Radio link
OR
cable connection
Upper tester Lower tester
FT PT
EUT DECT reference

Figure 10: The EUT is an FT

Figures 9 and 10 also show that, if available, the EUT can sometimes be connected to the LT by an antenna connector.
Thisisnormally preferred in order to minimize the measurement uncertainties, however, in some test cases thisis not
permitted and is stated as such in each test case.

The LT will consist of the general test equipment with the functionality as described in clause 5.1.9. It shall aso include
an RF interface which can emulate a DECT PT, or FT. The emulated DECT PT and FT (see clause 5.1.11) isan
implementation of the DECT CI specification including al the mandatory services and facilities and some provision
optional, process mandatory elements as well.

The UT is contained within the EUT and operates in response to test commands which are sent by the LT over the air
interface. This enablesthe LT to place the EUT in avariety of test modes. These are described in clause 5.1.10.
5.1.1.3 Non-signalling test mode

In this mode the normal operation modes of the EUT are halted and a special burst transmission mode is activated. The
EUT shall transmit physical packets every 10 ms with modulation as defined in Fig 1aand 1b and with encoding of S,
A, B, X and Z fields as defined in ETSI EN 300 175-3 [2], clause 6.2.1. The packet length shall equal the longest packet
supported by the EUT. The transmitted packet content shall be:

° Valid S-field in two-level modulation.
e  Valid encoded A-field including R-CRC.

. B-field containing pseudo random data. The pseudo random data sequence length shall be at least the number
of bitsin the longest supported B-field. The pseudo-random bit sequence shall be in accordance with
Recommendation ITU T O.153 [6]. This sequence shall be continuously repeated.

. (X+2)-fields encoded according to ETSI EN 300 175-3 [2], clause 6.2.1.
The transmitted packet content can be static, i.e. same content in multiple transmissions.

Information shall be provided to the test laboratory about the procedure to activate the non-signalling test modesin the
EUT, and to set RF channel, modulation type and transmitted S-field. It is allowed to implement the non-signalling test
mode to be dependent on interaction with a companion device.

General-purpose RF equipment is used for measurements. The RF equipment shall be able to determine time position of
packet start symbol pO.

NOTE: Thenon-signalling test modeisto be used for high level modulation test where no Lower Tester equipment
supporting high level modulation is available. For these tests, the non-signalling test mode is used as a
replacement of the EUT test standby mode.
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5114 Test environment

5.1.1.4.1 General

Unless otherwise specified, either conducted or radiated measurements may be used. Radiated measurements shall only
be used for an EUT with integral antenna(s) and without a temporary antenna connector(s)/test fixture. However,
transmitter spurious emission shall always take place as radiated measurements.

The extreme temperature testing shall take place inside a temperature chamber with the EUT mounted in atest fixture.

For integral antenna equipment, temporary antenna connector(s) may be provided to alow conducted measurements to
be performed.

In the case of integral antenna equipment that has no antenna connector(s), it may be required to supply atest fixture, to
allow relative measurements to be made. The test fixture and its use are further described in clause C.4.

5.1.1.4.2 Conducted test

Conducted test shall be done for EUT with external antenna connector(s) or equipment with internal permanent or
temporary antenna connector(s). A test fixture can be used to allow relative measurements to be performed at the
extremes of temperature.

5.1.1.4.3 Radiated test

Radiated measurements shall only be used for an EUT with integral antenna(s) and without a temporary antenna
connector(s)/test fixture.

Radiated test shall be donein test sites. A test site may be an open-air test site or an anechoic chamber. Each test case
lists the allowed test sites.

The EUT shall be oriented in the reference position as determined in clause 5.1.12.3.
5.1.2 Test site

5.1.2.1 Open air test site

5.1.21.1 Description
See detailed description of Open AreaTest Sitein clause C.2.1.

Figure 11: Void
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51.2.2 Anechoic chamber

5.1.2.2.1 General

An anechoic chamber (alias Anechoic Room) is awell shielded chamber covered inside with RF absorbing material and
simulating a free space environment. It is an aternative site on which to perform the measurements using the radiated
measurement methods described in annex C in the frequency range over which it may be calibrated. Absolute or relative
measurements may be performed on transmitters or on receivers. Absolute measurements require a calibration of the
anechoic chamber. The test antenna, equipment under test and substitution antenna are used in away similar to that at
the open air test site, but are all located at the same fixed height above the floor.

See detailed description of Semi Anechoic Room (SAR) in clause C.2.2 and Fully Anechoic Room FAR) in
clause C.2.3.

Figure 12: Void

Figure 13: Void

5.1.3  Standard position

The standard position in all test sites, including hand-held equipment, shall be on a non-conducting support, height
1,5 m, capable of rotating about a vertical axis through the equipment. The standard position of the equipment shall be
the following:

a) for equipment with anintegral antenna, it shall stand so that the axis of the equipment which in its normal use
is closest to the vertical shall be vertical;

b) for equipment with arigid external antenna, the antenna shall be vertical;
c) for equipment with a non-rigid external antenna, the antenna shall be extended vertically upwards by a

non-conducting support.

514 Test antenna of the LT

When the test siteis used for radiation measurements the test antenna shall be used for reception of the field from both
the test sample and the substitution antenna. When the test site is used for the measurement of receiver characteristics
the antenna shall be used as a transmitting antenna. This antenna shall be mounted on a support capable of allowing the
antennato be used in either a horizontal or vertical polarization and for the height of its centre above the ground to be
varied over the specified range. Preferably test antennas with pronounced directivity should be used. The size of the test
antenna along the measurement axis shall not exceed 20 % of the measuring distance.

515 Substitution antenna

The substitution antenna shall be used to replace the equipment under test. For measurements below 1 GHz the
substitution antenna shall be a half wavelength dipole resonant at the frequency under consideration, or a shortened
dipole, calibrated to the half wavelength dipole. For measurements between 1 GHz and 4 GHz either a half wavelength
dipole or a horn radiator shall be used.

For measurements above 4 GHz a horn radiator shall be used. The centre of this antenna shall coincide with the
reference point of the test sample it has replaced. This reference point shall be the volume centre of the sample when its
antennais mounted inside the cabinet, or the point where an outside antennais connected to the cabinet.

Above 1 GHz the gain of the substitution antenna shall be relative to an isotropic radiator.
Below 1 GHz where adipole is used as the substitution antenna no gain correction is needed.
The distance between the lower extremity of the dipole and the ground shall be at least 30 cm.

NOTE: Thegain of ahorn antennais generally expressed relative to an isotopic radiator.
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516 Test fixture

See description and requirements in clause C.4.

Figure 14: Void

Figure 15: Void

5.1.7 Equipment with a temporary or internal permanent antenna
connector

5171 General

The means to access and/or implement the internal permanent or temporary antenna connector shall be stated with the
aid of adiagram.

The fact that use has been made of the internal antenna connection to facilitate measurements shall be recorded in the
test report.

All references in the present document to antenna connector, external antenna connector and temporary antenna
connectors shall be understood to be identical and to mean an external antenna connector and/or temporary and/or
internal permanent connector.

5.1.7.2 Equipment with a temporary antenna connector

One EUT, with the normal antenna connected or integral antenna, shall be tested using radiated measurement
procedures. For relative measurements, two EUTs may be submitted to the test laboratory, one fitted with a temporary
antenna connector mounted on the Printed Circuit Board with the antenna disconnected and another with the antenna
connected. The EUT with integral antenna shall be used for radiated measurements. The second EUT with the
temporary antenna connector can only be used for RF power relative measurements or other measurements not related
to RF power. Thetwo EUTs shall beidentical in all respects except for the temporary antenna connector. Use of an
EUT with atemporary antenna connection shall be recorded in the test report.

5.1.8 Void

Figure 16: Void

5.1.9 Lower Tester (LT)

5.19.1 Description

The lower tester isalogical grouping that contains a DECT PT, DECT FT, the measurement equipment and the
controller of the DECT testing system. The LT has the job of sending testing commands, performing calculations

(e.g. signa processing) and interacting with the EUT for the varioustests. The LT may implement the Test Support
Profile (TSP) described in ETSI EN 300 176-1 [i.11], annex D in order to support the test messages and proceduresin a
fully standardized manner. This unit isalso involved with DECT RF carrier generation, reception, and demodulation. In
addition, the LT has wideband RF requirements for emissions and interference testing. See figure 17 for functional
contents of the LT.
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Figure 17: Functional contents of the LT

5.1.9.2 Connections between the EUT and the LT

Thisis specified in clause 5.1.13.

5193 Functions and abilities

The LT will include al the functions necessary to perform the tests described in the present document.

These include the ability to:
. generate one actual DECT RF signal;
. generate one Modulated DECT-like carrier;

. generate Continuous Wave (CW) interferer(s);
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. sample and store an accurate representation of the EUT's RF signal;
. transmit a variety of test data sequencesin the B-field;
e transmit on more than one slot per frame;

. make measurements as described in the present document according to the uncertainties described in
clause 5.2;

. emulate aDECT FT, with the possibility to programme all DECT identity codes;

. emulate a DECT PT, with the possibility to programme al DECT identity codes.

5.1.9.4 Signal generation uncertainty

The carrier frequency shall not deviate by more than £5 kHz.

5.1.95 Modulated DECT-like carrier

Thisisan RF carrier using Gaussian shaped frequency-shift keying (BT = 0,5) modulated with a 1,152 kbit/s
pseudo-random sequence with minimum length 2°-1. If the signal is bursted, it is required that the burst is synchronized
to the DECT test signal generated by the L T.

5.1.9.6 CW interferers

In the case where interferers are applied to the signal under test, as described in clause 4.5.8, it should meet the
measurement uncertainties of annex B.

5.1.9.7 DECT RF signal
The carrier is defined according to clause 4.5.1.1 and it should meet the measurement uncertainties of annex B.

During ramp-up the transmitted RF signal shall be the nominal carrier frequency without modulation. The transmitted
signal shall comply with the requirements for the transmission burst as given in clause 4.5.3. The NTP - 1 dB shall not
be available more than 2 us before start of the first transmitted symbol. The transmitter attack time as defined in
clause 4.5.3.1.4 shall belessthan 5 ps.

The NTP -1 dB of test equipment that cannot provide an unmodulated carrier shall be available within 1 symbol period
before start of the first symbol transmitted. Moreover, the transmitter attack time as defined in clause 4.5.3.1.4 needs to
be less than a 2 symbol period.

5.1.9.8 Test modulation signals

The test modulating signal is a baseband signal which modulates a carrier and is dependent upon the type of equipment
under test and also the measurement to be performed.

Signals for data (bit stream):
D-M2 A signal representing a pseudo-random bit sequence of at least 511 bits in accordance with
Recommendation ITU-T 0.153 [6]. This sequence shall be continuoudly repeated. This signal shall
be used as a wanted signal.

5.1.10 Upper Tester (UT)

5.1.10.1 Description of the UT

For the purpose of testing, an EUT capable of transmitting shall recognize a mandatory set of test commands sent by the
LT. The ability to recognize and implement these commands is contained in the UT which is resident in the medium
access control layer as described in ETSI EN 300 175-3 [2], and as defined by clause 4.5.9. All DECT equipment shall
be capabl e of recognizing these commands.
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An EUT may optionally implement the TSP (as described in ETSI EN 300 176-1 [i.11], annex C).

5.1.10.2 The Test Standby Mode (TSM)

Accessibility to these messages is controlled by some means of mechanical interlocking method or manual switching
(e.g. dip-switch, jumper, prom, or key-pad code) to prevent accidental execution of these messagesin a DECT user
environment. Information shall be provided on a method to do this and shall be described in the additional information
on implementation for testing (see clause 4.3).

When the EUT has been switched into a mode whereby the test messages are accessible, the EUT isin the Test Standby
Mode.

5.1.10.3 Test messages
The MAC layer test messages provide the following functions:

a) instruct the EUT to transmit on a L T-specified physical channel. The test message al so determines whether the
handover function of the EUT (if the EUT supportsit) is disabled and if previous bearers are to be maintained
(see ETSI EN 300 175-3 [2], clauses 7.2.5.4.2 and 12.3);

b) instruct the EUT to perform the loopback function in which atest data pattern transmitted by the LT is
replicated in the reply transmission of the EUT. The test data pattern is a bit sequence located in the D-fields
of the LT and EUT. The bits of the D-field that are affected by the loopback function depend on the equipment
type and are defined in table 11. Equipment capable of transmitting more than one slot type shall use the
longest slot type for this test message (see ETSI EN 300 175-3 [2], clauses 7.2.5.4.3 and 12.4).

Table 11: Loopback

Equipment type Loopback Bits
Transmits only A-field ajgtoayy
Transmits half-slots bg to bg
Transmits full-slots bg to baqg
Transmits long-slots (variable length slot with j = 640) bg to bgzg
Transmits double-slots bg to bygg

c) defeat antennadiversity and select the specified antennafor operation in those EUT's possessing antenna
diversity (see ETS| EN 300 175-3 [2], clauses 7.2.5.4.4 and 12.5);

d) permitinclusion of proprietary test messages by means of the "escape" code (see ETSI EN 300 175-3[2],
clauses 7.2.5.4.5 and 12.7);

€) passtest messages (when applicable) to the network layer of the EUT (see ETSI EN 300 175-3 [2],
clauses 7.2.5.4.6 and 12.6);

f)  provide for ameansto reset the test state of the EUT by means of the "clear test modes’ message (see ETSI
EN 300 175-3[2], clauses 7.2.5.4.7 and 12.8).

5.1.10.4 Dummy setting when EUT is an RFP and is in Test Standby Mode (TSM)

If the EUT is an RFP, the dummy bearer shall either be switched off when the traffic bearer is active in Test Standby
Mode (TSM), or it is placed on the same RF carrier as the traffic bearer. Information shall be provided on a method to
do this and shall be described in the additional information on implementation for testing (see clause 4.3).

Such a method may be controlled either by some means of manual switching (e.g. dip-switch, jumper, prom, or key-pad
code), or by means of a proprietary "escape” code test message.

5.1.11 Description of the lower tester FT and PT

The lower tester FT and PT are systems consisting of the RF equipment, controller(s), software, and other related
components necessary to be capable of implementing al the functions defined in the DECT specifications.
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5.1.12 General test methods

5.1.121 General

Clauses5.1.12.2,5.1.12.3 and 5.1.12.4 contain general test methods applicable to a number of testsin the present
document.

5.1.12.2 Sampling the RF signal

5.1.12.2.1 Introduction

A number of testsin the present document require the RF signal to be sampled and demodulated. The following text
describes the sampling method that should be performed inthe LT.

5.1.12.2.2 Sampling method

The equipment under test shall be connected to the LT. This connection shall be direct for an EUT having an antenna
connector or viaan antenna coupling device for an EUT with an integral antenna and not having means of connecting
an external antenna, unless otherwise specified in the present document.

Handover (if available) shall be disabled in the EUT while the sampling takes place (see clause 5.1.10.3 for the
appropriate test message reference).

Antenna diversity (if available) shall be disabled in the EUT while the sampling takes place (see clause 5.1.10.3 for the
appropriate test message reference).

Using a sampling measurement method, capture a representation of the EUT's transmitted RF signal. The positionin a
physical packet shall be calculated using the samples from the physical packet, knowing the received symbol pattern.
These calculated symbol positions shall be used as the time reference when making measurements of RF frequency,
phase and power.

NOTE: When reference is made to p0 in the present document, for example, it isintended that its positionis

calculated using many samples of a physical packet. The frequency, power or phase at this theoretical
position of p0 can then be measured.

5.1.12.3 Determining the reference position

5.1.12.3.0 General
During many tests the EUT isrequired to be oriented specifically in relation to the test antenna connected to the L T.

This position is called the reference position and is defined in the following clauses.

5.1.12.3.1 Case 1: EUTs that cannot transmit

If the EUT has only an integral antenna then an information on the orientation of the integral antenna shall be provided.

5.1.12.3.2 Case 2: EUTs that can transmit
The EUT shall be placed in a mode whereby it is transmitting.

The EUT shall be rotated in both horizontal and vertical planesin order to locate the direction of maximum signal level
that is detected by the test antenna. This orientation shall be called the reference position.

5.1.12.4 Bit Error Ratio (BER) and Frame Error Ratio (FER) measurements

BER measurements are carried out by comparing datain the loop back field transmitted by the LT with datain the loop
back field received from the EUT (which isin loop back mode).
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If the EUT does not recognize the sync word of the frame transmitted by the LT and therefore is unable to loop back
any data, this frame shall be disregarded from the BER measurement.

Refer to annexes F and G for further information and for the definition of BER and FER.

5.1.13 Test setup

5.1.13.1

General

Test setups have been defined according to ISO/IEC 9646-1 [i.2]. The test cases listed in table 4 have an associated test
setup either defined in clause 5.1.13 or described as a specific test within clause 5.3.

The numbersinside the figures shown in clauses 5.1.13.2 t0 5.1.13.5 refer to functional blocksinsidethe LT. These are
shown in figure 17.

5.1.13.2

Testsetup 1

For the test setup depicted in figure 18, the following test cases apply:

T1
¢ » RF
switch
unit

T8

Figure 18: Test setup 1

T1

4

RF switch
unit

Test Cases: 1,23,4,5,6,7,8,13 and 14.
. T2
Sampling 44— RF sub
system system
5.1.13.3 Test setup 2
For the test setup depicted in figure 19, the following test cases apply:
Test Cases: 15, 16 and 17.
22 T2 3
Sampling RF sub
system system
T7
10
RF signal
generator

K

o (2]

Air EUT
interface PTorFT
T8 17 20 | or | 21
Air interface <:> EUT PTor FT

Figure 19: Test setup 2
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For the test setup depicted in figure 20, the following test case applies:

Test Case:  18.

22

Sampling
system

5.1.13.5

T2 T1 4 T8 17 20 or | 21
RF sub RF switch Airinterface |€&»|  EUTPTorFT
system unit

T7 T3

10 23
RF signal RF signal
generator generator

Test setup 4

Figure 20: Test setup 3

For the test setup depicted in figure 21, the following test cases apply:

Test Cases. 9,10, 11, 12 and 19.
T1
22 T2 4 T8 17 20 | or |21
Sampling RF sub RF switch Airinterface |4 EUT PT or FT
system system unit
T2
T5
T4 T6
8 6
Spectrum Low noise RF
analyser amplifier

Figure 21: Test setup 4
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5.1.14 Test arrangements for intermodulation measurements

5.1.14.1 PT to PT arrangement

Inthe PT to PT situation, the minimum distance for non-interference operation is specified as being 0,5 m. Figure 22
shows the testing arrangement.

|< 0,5 metres >
""""""""""""""" LT EUT
| 1,5 metres
uT
L absorptive flooring

Figure 22: Testing arrangement

The elevation of the antennas is the same. Absorptive flooring is used to minimize reflection effects. The link between
the UT and the EUT indicates the control of the EUT viathe DECT air interface.

5.1.14.2 FT to FT arrangement

Inthe FT to FT situation, the minimum distance for non-interference operation is specified as being 1 m. Figure 23
shows the testing arrangement.

|‘ 1,0 metres >
""""""""""""""" LT EUT
| 1.5 metres
uT
L absorptive flooring

Figure 23: Testing arrangement

The elevation of the antennas is the same. Absorptive flooring is used to minimize reflection effects. The link between
the UT and the EUT indicates the control of the EUT viathe DECT air interface.
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5.1.14.3 FT to PT arrangement

Inthe FT to PT situation, the minimum distance for non-interference operation is specified as being 1 min this case the
test arrangement shown previoudly in figure 23 is reused.

The elevation of the antennas is the same. Absorptive flooring is used to minimize reflection effects. The link between
the UT and the EUT indicates the control of the EUT viathe DECT air interface.

5.1.15 Test conditions, power supply and ambient temperatures

5.1.15.1 General
The following conditions shall apply during all tests:
- atmospheric pressure; 86 kPato 106 kPa;
- Relative Humidity (RH): 5 % to 75 % non-condensing.

The temperature conditions and voltage supply applied in each test are specified as either nominal or extreme. The
definitions of nominal and extreme are contained in clauses 5.1.15.2 and 5.1.15.3. Each test case defines whether
nominal or extreme conditions apply. In some test cases only extreme temperature conditions apply and thisis stated in
the appropriate test case.

Before measurements are made, the equipment shall have reached thermal equilibrium in the test chamber. The
equipment shall be switched off during the temperature stabilizing period. If the thermal equilibrium is not checked by
measurements, atemperature stabilizing period of at |east one hour, or such period as may be decided by the test
laboratory, shall be allowed.

Before the start of atest, but after reaching thermal equilibrium in the test chamber, the equipment shall be powered up.
For RFPs, the time between power-up and the start of testing shall be greater than 15 minutes. For PPs, testing may
commence any time after 1 minute after power-up.

The sequence of measurements shall be chosen, and the humidity content in the test chamber shall be controlled, so that
condensation does not occur.

It is not necessary to control the atmospheric pressure during testing.

When it isimpractical to carry out the tests under these conditions, a statement giving the actual temperature and
relative humidity during the tests shall be recorded in the test report.

5.1.15.2 Nominal test conditions

These are identical for al types and classes of equipment. Thisis clarified by figures 24, 25 and 26.

PP:
VOLTAGE
MIN NOM MAX
00
+15° to +35° V]
+40°

Figure 24: Nominal test condition for PPs

FP, RFP, CCFP for ClassE1 use:

VOLTAGE
MIN_| NOM | MAX
+10°
+15° to +35° v
+40°

Figure 25: Nominal test condition for Class E1
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FP, RFP, CCFP for ClassE2 use:

VOLTAGE
MIN NOM MAX
-10°
+15° to +35° V1
+55°

Figure 26: Nominal test condition for Class E2

For nominal temperature, each measurement is made at the temperature of the test site, which shall be within +15 °C to
+35 °C.

5.1.15.3 Extreme test conditions

The extreme test conditions are determined by the type of equipment under test. Figures 27, 28 and 29 classthe EUT as
either PP, FP, RFP or CCFP (see clause 3.1 for definitions).

In addition, FPs, RFPs and CCFPs shall be classed as either for Class E1 use or Class E2 use. Class E1 use refersto
indoor areas allowing for personal comfort, for example, homes, offices, laboratories or workshops. Class E2 use refers
to all other areas.

For the extreme test conditions, measurements shall be done at the four combinations of extreme temperatures and
extreme voltages. The specified extreme temperatures depend on the type of equipment and for FPs, RFPs and CCFPs,
of the Class (E1 or E2) and are given in figures 27 to 29. The temperature shall be set within arange of +1 °C.

The definitions of minimum, nominal and maximum applied voltage are contained in clauses 5.1.15.5 and 5.1.15.6.

In addition to that, any extreme conditions test shall aso be passed at nominal temperature / voltage conditions. Thisis
reflected as afifth "check-mark" placed at the centre in figures 27 to 29.

PP:
VOLTAGE
MIN NOM MAX
0° | ]
+15° to +35° V]
R 5

Figure 27: Extreme test condition for PPs

FP, RFP, CCFP for ClassE1 use:

Figure 28: Extreme test condition for Class E1

FP, RFP, CCFP for ClassE2 use:

Figure 29: Extreme test condition for Class E2

VOLTAGE
MIN NOM MAX
+10° V] V]
+15° to +35° V]
+40° V1 V1

VOLTAGE
MIN NOM MAX
-10° V] V]
+15° to +35° V1
+55° V1 V1
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5.1.154 Test power source - general requirements

During the type tests, the power source of the equipment shall be replaced by atest power source, capable of producing
normal and extreme test voltages as specified in clauses 5.1.15.5 and 5.1.15.6. The internal impedance of the test power
source shall be low enough for its effect on the test results to be negligible. For the test purposes, the voltage of the
power source shall be measured at the input terminals of the equipment.

If the equipment is provided with a permanently connected power cable, the test voltage shall be measured at the point
of connection of the power cable to the equipment.

In equipment with incorporated batteries, the test power source shall be applied as close to the battery terminals asis
practical. In each case connections shall be made readily available.

During tests, the power source voltages shall be maintained within arange of +3 % relative to the voltage at the
beginning of each test.
5.1.15.5 Nominal test power source

5.1.15.5.1 Mains voltage

The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage. For the purpose
of the present document, the nominal voltage shall be the voltage or voltages for which the equipment was designed in
accordance with itsintended use. The frequency of the test power source corresponding to the AC mains shall be
between 49 Hz and 51 Hz.

5.1.15.5.2 Regulated lead acid battery power sources

When the radio equipment is intended for operation from alead-acid chemistry battery source, the source voltage used
during testing shall be 1,1 times the nominal voltage of the battery (i.e. 1,1 x number of cells x 2 V/cell).

5.1.15.5.3 Nickel cadmium or nickel metal hydride battery

When the equipment is intended for operation from a nickel-cadmium or anickel metal hydride chemistry battery
source, the source voltage used during testing shall be the nominal voltage of the battery (1,2 V/cell).

5.1.1554 Other power sources

For operation from other power sources or types of battery, either primary or secondary, the normal test source voltage
shall be in accordance with its intended use.

5.1.15.6 Extreme test power source

5.1.15.6.1 Mains voltage

The extreme test source voltages for equipment to be connected to an AC mains source shall be the nominal mains
voltage £10 %. The frequency of the test power source shall be between 49 Hz and 51 Hz.

5.1.15.6.2 Regulated lead acid battery power sources

When the equipment isintended for operation from the usual type of regulated lead acid battery source, the extreme test
voltages shall be 1,3 and 0,9 times the nominal voltage of the battery.

5.1.15.6.3 Nickel cadmium or nickel metal hydride battery

When the equipment is intended for operation from the usual type of nickel cadmium or nickel metal hydride battery,
the extreme test voltages shall be 1,25 and 0,9 times the nominal voltage of the battery.
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5.1.15.6.4 Other power sources

The lower extreme test voltage for equipment with power sources using primary batteries shall be as follows:
a) for Leclanché type of battery: 0,85 times the nominal voltage;
b)  for other types of primary battery: the end point voltage in accordance with its intended use.

The upper extreme test voltage shall be the nominal voltage of the battery.

For equipment using other power sources, or capable of being operated from a variety of power sources, or designed for
operation within extreme voltage limits not in accordance with those quoted above the extreme test voltages shall be
recorded with the test results.

Figure 30: Void

5.2 Interpretation of the measurement results

Theinterpretation of the results recorded in atest report for the measurements described in the present document shall
be asfollows:

e  Themeasured value related to the corresponding limit will be used to decide whether an equipment meets the
reguirements of the present document. The value of the measurement uncertainty for the measurement of each
parameter shall be included in the test report.

Informative valuesin table B.1 can be used for the interpretation of the results.

5.3 Radio test suites

5.3.1  Accuracy and stability of RF carriers

5311 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under extreme test conditions.

5.3.1.2 Method of measurement

a) ThelLT will place the EUT in a mode whereby the EUT is positioned ina LT specified ot and RF channel
¢ =5. If the EUT supports the handover function, this shall be disabled (see clause 5.1.10.3 for the appropriate
test message reference).

b) TheEUT shal be placed in atest mode whereby it performs the loopback function as referenced in
clause 5.1.10.3.

¢) TheLT will transmit a packet with atest sequence in the loopback field of the packet. This test sequence shall
be such that the sequence 0000 1111 0000 1111 istransmitted at the antenna of the EUT in the loopback field
of the reply packet.

d) Usingthe sampling method described in clause 5.1.12.2.2, capture a representation of the EUT's transmitted
RF signal after allowing the EUT to be in an active-locked state (see ETSI EN 300 175-3 [2], clause 4.3.1) for
morethan1s.

€) TheEUT'scarrier frequency for d) shall be assumed to be the average of the measured absol ute frequencies of
the loopback bits.

f)  Stepsc) to e) shal be repeated until the number of measurements given in table 12 has been made.
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Table 12: Measurement repetition

Equipment type Number of measurements
A-field only transmit 100
Half-slot transmit 40
Full-slot transmit 10
Variable length slot with j = 640 transmit 5
Double-slot transmit 5

The centre frequency of the EUT is taken to be the mean val ue of the measurements.

g) Stepsc) tof) shall be repeated for al combinations of temperatures and power supply voltages allowed under
extreme test conditions.

h)  Stepsc) to g) shal be repeated for RF channelsc =0 and 9.

i)  Whenthe EUT isaPP, then c) to h) shall be repeated, with the addition that the RF signal is sampled (in d))
during thefirst 1 s of the EUT going into a transmit mode from a non-transmitting mode. If necessary a) and b)
may be repeated as required in order to make the number of measurements specified in f).

53.1.3 Verdict criteria when the EUT is an RFP

The results obtained shall be compared to the limitsin clause 4.5.1.2 in order to prove compliance with the requirement.

5314 Verdict criteria when the EUT is a PP

Case 1: When the measurement is made during thefirst 1 sof the EUT going into a transmit mode from a
non-transmitting mode:

The results obtained shall be compared to the limitsin clause 4.5.1.2 in order to prove compliance with the requirement.
Case 2: When the measurement is made at any other time:

The results obtained shall be compared to the limitsin clause 4.5.1.2 in order to prove compliance with the requirement.
5.3.2  Accuracy and stability of timing parameters

5.3.2.1 Measurement of packet timing jitter

53.2.1.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under extreme test conditions.

5.3.2.1.2 Method of measurement

a TheLT will place the EUT in a mode whereby the EUT ispositioned in aLT specified dot and frequency. If
the EUT supports the handover function, this shall be disabled (see clause 5.1.10.3 for the appropriate test
message reference).

Information on the time required for system synchronization by the EUT shall be provided.

b)  Using asampling method, capture a representation of the RF signal transmitted by the EUT on the same slot
position in 2 consecutive frames.

c¢) TheLT will determine the positions of p0 in the slots that were sampled in step b) above. See figure 31.
d) Stepsb) and c) shall be repeated 1 000 times.

€) Thereferencetimeisthe mean of the values measured in c) through d). The deviation of the maximum and
minimum values from the mean is the packet timing jitter.
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Frame 'N' Frame 'N + 1'

. symbol p0 Ideal time interval:
--mm e - - - > symbol p0
i :
I |
1 I
| |
I 1 I

) 1

¥

¥

P jitter

Figure 31: Jitter definition

5.3.2.1.3 Verdict criteria

The measured results for packet timing jitter shall be compared to the limitsin clause 4.5.2.2.2 in order to prove
compliance with the requirement.

5.3.2.2 Measurement of the reference timing accuracy of an RFP

5.3.2.2.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under extreme test conditions.

5.3.2.2.2 Method of measurement
a) A minimum of one duplex bearer shall be setup between the LT and the EUT.
b) Using asampling method, measure the time, tiong: between the transmission of 1 000 frames using the same
symbol in each slot as the point of reference in each frame.
5.3.2.2.3 Verdict criteria

The EUT isrequired to conform to the timing accuracies and stabilities of table 13 at all the applied voltage conditions.

Table 13: Reference timing accuracy and stability

Temperature
Type of EUT Nominal Extreme
Multiple Channel RFP 5 ppm 10 ppm
Single Channel RFP No test 10 ppm

tiong: @ measured, shall be within the range of values given in table 14.

Table 14: Allowable timing variations

Timing Accuracy Ranges of tjgg
and Stability (ppm) Constituting a Pass
(seconds)
5 9,99995 <, < 10,00005
10 9,99990 < t;,, < 10,00010
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RFPs that can work with more than one duplex pair of physical channels per frame are known as multi-channel RFPs.
Single channel RFPs can only work with one duplex pair of physical channels per frame (excluding handover
situations).

The results obtained shall be compared to the limitsin clause 4.5.2.2.1 in order to prove compliance with the
requirement.

5.3.2.3 Measurement of packet transmission accuracy of a PP

5.3.2.3.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

If the EUT has the facilities for advancing the transmission timing from the nominal then this shall be disabled for the
duration of this test.

The test shall take place under extreme test conditions.

5.3.2.3.2 Method of measurement

a) ThelLT will placethe EUT in a mode whereby the EUT ispositioned ina LT specified slot and channel
number ¢ = 5. If the EUT supports the handover function, this shall be disabled. See clause 5.1.10.3 for the
appropriate test message reference. Information on the time required for a system synchronization by the EUT
shall be provided.

b) Using asampling method, capture a representation of the RF signal transmitted by the LT and EUT 12 slots
apart in the same frame. See figure 32.

c) ThelLT will determine the positions at the EUT of p0 in the slots that were sampled in part b) above.
d) Thedelay shal be calculated as the difference in time between the p0 of the LT and the p0 of the EUT.
€e) Stepsb) through to d) shall be repeated 100 times.

f)  Stepshb) through to €) shall be repeated for RF channelsc = 0 and 9.

g) Theminimum and maximum delays shall be found over all measurements.

| Frame
~,  Ideal time interval: 5ms .
I - m-mmmmmmmmmommmmome e = ~>1 symbol p0
' '
1
] 1
| 1
[ by
1 y
1 slotx 'y slotx+12
|:
'|
by
—» ¢ error
LT EUT=PP
Transmission Transmission
Figure 32: PP packet transmission error definition
5.3.2.3.3 Verdict criteria

The results obtained shall be compared to the limitsin clause 4.5.2.2 in order to prove compliance with the requirement.
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533 Transmission burst

5.33.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

For high level modulation tests, the EUT shall be set in non-signalling test mode and general-purpose RF equipment is
used for measurement. The RF equipment shall be able to determine the time position of symbol pO.

The test shall take place under nominal and extreme temperature conditions at the nominal supply voltage.

5.3.3.2 Method of measurement

a) ThelLT will placethe EUT in a mode whereby the EUT istransmitting at aL T specified dot and RF channel
¢ = 5. If the EUT supports the handover function, this shall be disabled (see clause 5.1.10.3 for the appropriate
test message reference).

b) Using asampling measurement method, capture arepresentation of the EUT's transmit burst's amplitude and
modulation. The measurement bandwidth for RF power shall be 1 MHz for the measurement of transmitter
idle power (see clause 4.5.3.1.9) and > 3 MHz for al other.

¢) Fromthearray of samplesthe LT will calculate the position of symbol pO and the end of the physical packet in
each sample to an accuracy of 0,1 ps.

d) Stepsb) and c) are repeated 60 times with intervals of 1 sor longer.
€) Stepsa) to d) shall be repeated for RF channelsc =0 and 9.

5.3.33 Verdict criteria

The array of power samples shall be compared for afit within the power-time templates as shown in figure 33afor
GFSK modulated packet and in figure 33b for non-constant envelope modulated packet, and shall comply with the
requirementsin clauses 4.5.3.1.4, 45.3.1.5, 45.3.1.6, 4.5.3.1.7, 45.3.1.8 and 4.5.3.1.9.

The sampled bursts, as measured, shall conform to the power-time template.

As described in clause 4.5.3.1.9, the 20 nW power envelope shown in figure 33a and figure 33b is only applicable when
the time between the end of a physical packet and the transmission of p0 of the next physical packet is greater than

54 us. Figure 33a and figure 33b show the graphical representation of the power-time template for GFSK modulated
packet and non-constant envel ope modulated packet respectively.

X < min [(NTP+4dB), 315 mW]

A
Start of End of physical
bit p0 packet

Figure 33a: Power-time template for GFSK modulated packet
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Maximum
________________________________________ Power
———————————————————————————————————————————————————— NTP
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1005 ¢ t 10ps
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27us | i 27us
20nW - — ——= == : [ 20nW
Start of End of
symbol p0 physical
packet

Figure 33b: Power-time template for non-constant envelope modulated packet

For packets with prolonged preamble, the verdict criteria apply with the notation pO generally changed to p-16 and the
EUT shall implement the procedure defined in ETSI EN 300 175-2 [1], annex C.

The results obtained shall be compared to the limitsin clause 4.5.3.2 in order to prove compliance with the requirement.

5.3.4  Transmitted power
5.34.1 PP and RFP with an integral antenna

534.1.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under nominal temperature conditions for devices intended for indoor use and under extreme
temperature conditions for device intended for outdoor use and at a nominal supply voltage.

5.34.1.2 Method of measurement
53.4.1.2.1 Void
5.3.4.1.2.2 Measurement of NTP

The test described in clause 5.3.4.2.2 shall be performed on the EUT with the temporary antenna connector or in atest
fixture.

The measured result isthe NTP.

5.34.1.2.3 Measurement of antenna gain
The following measurement steps are done on the EUT with its own integral antenna:

a) if the EUT incorporates antenna diversity, then the LT will command the EUT to operate on a single antenna
(see clause 5.1.10.3 for the appropriate test message reference);

b) theLT will place the EUT in a mode whereby the EUT is positioned ina LT specified slot and frequency. If
the EUT supports the handover function, this shall be disabled (see clause 5.1.10.3 for the appropriate test
message reference);
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c) atest antennawith agood directivity to limit reflections is connected to a calibrated receiver. An indication
about the polarization of the integral antenna shall be provided so that the test antenna can be set to the same
polarization as the integral antenna of the EUT throughout thistest. The test antenna shall be raised or lowered
until a maximum received signal is obtained, except when using a fully anechoic chamber (see clause 5.1.2.2):

- The EUT shall be orientated in the reference position using the procedure described in clause 5.1.12.3;
d) atthisposition, the LT will:

1)  usethe sampling method described in clause 5.1.12.2.2 to capture a representation of a physical packet
transmitted by the EUT;

2)  determine the position of p0 in the physical packet and the end of the physical packet;

3) make ameasurement of the received power over the 3 MHz bandwidth centred on the DECT RF
channel. This power shall be averaged from the start of symbol pO to the end of the physical packet. This
measurement shall be called Pg;

e) thesubstitution antenna shall replace the EUT's transmitter antennain the same position and polarization. The
frequency of the signal generator shall be adjusted to the EUT's nominal channel frequency on which it was
transmitting. The test antenna shall be raised or lowered as hecessary to ensure that the maximum signal level
isreceived, except when using afully anechoic chamber (clause 5.1.2.2). The input signal level to the
substitution antenna shall be adjusted until an equal or a known related level to Py is obtained in the test

receiver:

- Py isequal to the power supplied by the signal generator, increased by the known related level if

necessary and after corrections due to the gain of the substitution antenna and the cable loss between the
signal generator and the substitution antenna;

f)  theantennagainistheratio (in dB) between the radiated power Py and the NTP,
g) stepsh) tof) shal be performed for RF channelsc =0, 5 and 9.

534124 Determination of EIRP

The following steps are done:
a) measurement of NTP as described in clause 5.3.4.1.2.2;

b)  measurement of antenna gain as described in clause 5.3.4.1.2.3;

c¢) EIRP=NTP+ antennagain.

5.3.4.1.3 Verdict criteria for all EUTs
The NTP per simultaneously active transceiver, as measured, shall be less than Pyp.
The antenna gain as measured shall be less than 12 dB plusthe ratio (in dB) between Pyrp (250 mW) and NTP.

The results obtained shall be compared to the limitsin clause 4.5.4.2 in order to prove compliance with the requirement.
5.3.4.2 PP and RFP with external antenna connection(s)

5.3.4.2.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under extreme temperature conditions and at anominal supply voltage.
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5.3.4.2.2 Method of measurement

a) If the EUT incorporates antenna diversity, then the LT will command the EUT to operate on a single external
antenna (see clause 5.1.10.3 for the appropriate test message reference).

b) TheLT will placethe EUT in a mode whereby the EUT is positioned ina LT specified slot and frequency. If
the EUT supports the handover function, this shall be disabled (see clause 5.1.10.3 for the appropriate test
message reference).

c) A testload shall be connected to each antenna connector.
d) TheLT will:

1)  usethe sampling method described in clause 5.1.12.2.2 to capture a representation of a physical packet
transmitted by one of the antenna connectors of the EUT into the test load;

2) determine the position of p0 in the physical packet and the end of the physical packet;

3) make ameasurement of the power over the 3 MHz bandwidth centred on the DECT RF channel. This
power shall be the power delivered to each load simultaneoudly, averaging from the start of symbol pO of
the physical packet, to the end of the physical packet that was sampled in 1).

€) Stepsb) to d) shall be performed for RF channelsc =0, 5and 9.

When there is more than one antenna port, the ipower from each antenna port shall be added together. The sum shall be
called the NTP.

5.3.4.2.3 Verdict criteria for all EUTs

The NTP per simultaneously active transceiver, as measured, shall be less than Pyp.

The results obtained shall be compared to the limitsin clause 4.5.4.2 in order to prove compliance with the requirement.
5.3.5 RF carrier modulation

5.35.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.
5.35.2 Method of measurement, GFSK parts 1 and 2

5.35.21 Introduction

The measurement period of asingle positive or negative deviation measurement shall begin one symbol time after a0 to
1oraltoOtransitioninthe test data pattern. The measurement period shall end one symbol time beforethe next O to 1
or 1to O transition.

In the cases below, the calculation of the peak frequency deviation is defined as the difference between the minimum
and maximum extent of a frequency modulated signal, and the nominal centre or carrier frequency.
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5.3.5.2.2 Part 1
a)  Repeat steps a) to d) of clause 5.3.1.2.

b) Using the samplesthat were obtained from @), the LT will calculate the peak frequency deviation within each
symbol period defined in clause 5.3.5.2.1 in the loopback field of the transmit burst of the EUT, relative to the
measured carrier frequency that was calculated in clause 5.3.1. The measurement bandwidth shall be > 3 MHz.

c) Stepsa) to b) shal be repeated until the number of measurements given in table 15 has been made.

Table 15: Measurement repetition

Equipment type Number of measurements
A-field only transmit 100
Half-slot transmit 40
Full-slot transmit 10
Variable length slot with j = 640 transmit 5
Double-slot transmit 5

5.3.5.2.3 Part 2

a) Stepsa) to d) of clause 5.3.1.2 shall then be repeated using the appropriate sequences listed in table 16.

Table 16: Test sequence

Equipment type Test pattern
A-field only transmit Figure 34
Half-slot transmit Figure 35
Full-slot transmit Figure 36
Variable length slot with j = 640 transmit Figure 37
Double-slot Figure 38

b) Using the samplesthat were obtained from part (a) above, the LT will calculate the peak frequency deviation
within each symbol period defined in clause 5.3.5.2.1 in the loopback field of the transmit burst of the EUT,
relative to the measured carrier frequency that was calculated in clause 5.3.1. The measurement bandwidth

shall be> 3 MHz.

c) Stepsa) to b) shal be repeated until the number of measurements given in table 17 has been made.

Table 17: Measurement repetition

Equipment type Number of measurements
A-field only transmit 100
Half-slot transmit 40
Full-slot transmit 10
Variable length slot with j = 640 transmit 5
Double-slot transmit 5

5.3.5.3

5.3.5.3.0 General

Method of measurement, GFSK parts 3 and 4

The measurement period for the deviation measurement shall begin one symbol time after the first0Oto1or 1to 0
transition. The measurement period shall end one symbol time before thelast 0to 1 or 1 to O transition.
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a) Stepsa) to d) of clause 5.3.1.2 shall be repeated with the sequence "0101 0101 0101 0101".

b) Using the samplesthat were obtained from part @) above, the LT will calculate the peak frequency deviation
within each symbol period in the first 16 symbol of the synchronization field (preamble) and the loopback
field of the transmit burst of the EUT, relative to the measured carrier frequency that was calculated in

clause 5.3.1. The measurement bandwidth shall be > 3 MHz.

c) Stepsa) to b) shal be repeated until the number of measurements given in table 18 has been made.

Table 18: Measurement repetition

Equipment type Number of measurements
A-field only transmit 100
Half-slot transmit 40
Full-slot transmit 10
Variable length slot with j = 640 transmit 5
Double-slot transmit 5

5.3.5.3.2 Part 4

a)

The LT will place the EUT in a mode whereby the EUT is positioned ina LT specified slot and frequency. If
the EUT supports the handover function, this shall be disabled (see clause 5.1.10.3 for the appropriate test
message reference).

The EUT shall be placed in atest mode whereby it performs the loopback function as referenced in

The LT will transmit a packet with atest sequence in the loopback field of the packet. This test sequence shall
be such that the sequence 0101 0101 0101 0101 ..... istransmitted at the antenna of the EUT in the loopback

Using the sampling method described in clause 5.1.12.2.2 capture a representation of the EUT's transmitted RF
signal after allowing the EUT to bein an Active-locked state (see ETSI EN 300 175-3 [2], clause 4.3.1) for

Using the samples that were obtained from d) above, the LT will calculate the average frequency of the last 14

Using the samples that were obtained from d) above, the LT will calculate the average frequency of thefirst 14

Steps ) to f) shall be repeated until 200 measurements have been made. The frequency drift is the difference
between the mean of the measurements taken in €) and the mean of the measurementstaken in f).

b)
clause 5.1.10.3.
c)
field of the reply packet.
d)
more than 1 s. The measurement bandwidth shall be > 3 MHz.
€)
symbol of the first 16 symbol of the synchronization field.
f)
symbol of the last 16 symbol of the loopback field.
9)
5.354 Verdict criteria for GFSK part 1

The results obtained shall be compared to the limitsin clause 4.5.5.2 in order to prove compliance with the requirement.

5.3.55

Verdict criteria for GFSK part 2

The results obtained shall be compared to the limitsin clause 4.5.5.2 in order to prove compliance with the requirement.

5.3.5.6

Verdict criteria for GFSK part 3

The results obtained shall be compared to the limitsin clause 4.5.5.2 in order to prove compliance with the requirement.
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Verdict criteria for GFSK part 4

Therate of change as measured in part 4 shall not be greater than 15 kHz per dot plus the maximum measurement
uncertainty calculated from the allowable uncertainty in the relative drift radio frequency measurements involved
(seeclause 5.2). Thisimpliesthat the drift in slot shall be between -16 kHz per slot and +16 kHz per slot, as measured.

NOTE:

NOTE:

1 >>

1>> —

0>> —

alé a3l|a32 a4a7

Figure 34: Test packet structure for case 2, A-field

half-slot B-field, 80 data bits, b0 to b79

8b|ts>|< iz Tes »l 4 32 zeroes . | l 8 bit§>.

1>>

0>> . - =
b0 b7|b8 b39 | b40 b71|b72 b79

Bits by to b, and b, to b,4 are alternating 1 s and 0 s with the even order bits (by, b,, by,...) setto "1" and
the odd-order bits (b,, bs, bg,..) set to "0".

Figure 35: Test packet structure for case 2, half-slot

Full-slot B-field, 320 data bits, b0 to b319

: 128 blt;|< 64 ones >| 4 64 zeroes I | |64 bits:

1>> - - = =]

0>> - - - - —
b0 b127|b128 b191 | b192 b255 | b256 b319

Bits by to b;,, and b, to by, are alternating 1 s and O s.

Figure 36: Test packet transmission for case 2, full-slot

Variable length slot B-field, 640 bits b0 to b639

Repeat pattern
of 64 ones and
64 zeroes 2 times

NOTE:

b0 b127 | b128 b191( b192 b255 | b256 b511|b512  b639
Bits by to b;,-, and by, to bg,4 are alternating 1 s and O s.

Figure 37: Test packet transmission for case 2, variable length slot with j = 640
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Double-slot B-field, 800 data bits, b0 to b799

1 >> - Repeat pattern
of 64 ones and
64 zeroes 3 times

b0 b143 [ b144 b207| b208 b271 | b272 b655 | b656 b799

NOTE:  Bits by to b, ,5 and b4 to b-gq are alternating 1 s and 0 s.
Figure 38: Test packet transmission for case 2, double-slot

NOTE: Theabovefields, (A-field for figure 34, half-dot for figure 35, full-sot for figure 36, variable length slot
with j = 640 for figure 37, and double-slot for figure 38) are defined in ETSI EN 300 175-3[2]. The
X-field portions of the half-dot, full-dot, variable length slot and double-slot B-fields depicted in
figures 35, 36, 37 and 38 are not shown.

The results obtained shall be compared to the limitsin clause 4.5.5.2 in order to prove compliance with the requirement.

5.3.5.8 Method of measurement for non-constant envelope modulation

The EUT shall transmit a pseudo-random bit sequence in accordance with Recommendation ITU T O.153 [6]. A Vector
signal analyser or reference receiver shall record the modulated signal. The modulation accuracy is determined with an
Error-Vector Magnitude (EVM) measurement. In order to calculate this measurement, a time record of N received
signal symbolsis captured. For each recorded symbol, a decision is made as to which symbol was transmitted, see ETS
EN 300 175-2 [1], clause D.6. The error vector measurement shall be made over at least 1 000 symbols on baseband |
and Q data after recording. The Vector signal analyser or reference receiver shall perform carrier lock, symbol timing
recovery and amplitude adjustment while making the measurements.

5.3.5.9 Verdict criteria for non-constant envelope modulation
The results obtained shall be compared to the limitsin clause 4.5.5.2.2 in order to prove compliance with the
requirement.

5.3.6 Unwanted RF power radiation

5.36.1 General test conditions

If the EUT is equipped with antenna diversity, the EUT shall have the diversity operation defeated for the following
tests (see clause 5.1.10.3 for the appropriate test message reference). For high level modulation tests, the EUT shall be
set in non-signalling test mode and general -purpose RF equipment is used for measurement.

5.36.2 Emissions due to modulation

5.3.6.2.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

5.3.6.2.2 Method of measurement

a) If the EUT has an external antenna connector then this shall be used to connect the EUT to the LT. Otherwise,
the transmitted signal shall be applied to the LT via a coupling device which provides the appropriate signal
level to the system. The analysing systeminthe LT will be operated under the following conditions:

- frequency sweep: 1 MHz;
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- resolution bandwidth: 100 kHz;

- video bandwidth: greater than resolution bandwidth;
- integration: across the frequency sweep;

- peak hold: on;

- sweep time: greater than 12 seconds;

- filtering type: synchronously tuned.

The centre frequencies of the DECT RF channels are defined in clause 4.5.1.1.

The total sample time used for measurement is 60 % to 80 % of the duration of the physical packet, starting
before 25 % of the dot time has expired but after the transmission of the synchronization word. The LT will
determine the start of the physical packet (symbol p0O) transmitted by the EUT.

b) ThelLT will place the EUT in a mode whereby the EUT is positioned ina LT specified slot and frequency. If
the EUT supports the handover function, this shall be disabled. See clause 5.1.10.3 for the appropriate test
message reference.

¢) TheEUT shal be placed in atest mode whereby it performs the loopback function as referenced in
clause 5.1.10.3.

d) A test modulation signal D - M2 (see clause 5.1.9.8) is generated by the LT.

€) Using the analysing system, a measurement of the EUT's transmitted power on channel M is made during the
sampling time. This power measurement shall be called P, .

NOTE: This measurement becomes the reference power for the power measurements of the other channels.

f)  Using the method described in €), a measurement on all the other DECT channels shall be made and recorded
indB asavaluerelativeto P,«. These shall be called Py, _ 5, Prmy - 1: Prn + 10 Prm + 2+ EC., corresponding to the

measurements made on channelsY =M -2, Y=M-1,Y=M+1landY =M + 2.

g) Using the measured value of transmitted power, NTP, from clause 5.3.4.2.2 for channel Y =M, the LT will
calculate the power emissions on each channel.

EXAMPLE: Emissionson channel Y =M + 1:
=NTP(dBm) + P,,,, 1 (dB).
h)  Thevalue calculated in g) shall be converted from dBm to Waitts.
i)  Stepsb) through h) shall be performed with the EUT's transmitter placed on DECT RF channelsc =0, 5and 9.

5.3.6.2.3 Verdict criteria

The results obtained shall be compared to the limitsin clause 4.5.6.2.2 in order to prove compliance with the
requirement.

5.3.6.3 Emissions due to transmitter transients

5.3.6.3.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.
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5.3.6.3.2 Method of measurement

a) If the EUT has an external antenna connector then this shall be used to connect the EUT to the LT. Otherwise,
the transmitted signal shall be applied to the LT via a coupling device which provides the appropriate signal
level to the system. The analysing systeminthe LT will be operated under the following conditions:

- frequency sweep: 1 MHz;

- resolution bandwidth: 100 kHz;

- video bandwidth: greater than resolution bandwidth;
- averaging: none;

- peak hold: on;

- filtering type: synchronously tuned.

The centre frequencies of the DECT RF channels are defined in clause 4.5.1.1.

b) ThelLT will place the EUT in a mode whereby the EUT ispositionedina LT specified ot and frequency. If
the EUT supports the handover function, this shall be disabled (see clause 5.1.10.3 for the appropriate test
message reference).

¢) TheEUT shall be placed in atest mode whereby it performs the loopback function as referenced in
clause 5.1.10.3. When testing an RFP, the test shall be performed either with the dummy bearer switched off
when the traffic bearer is active, or with the dummy bearer placed on the same RF carrier as the traffic bearer
asreferenced in clause 5.1.10.4.

d) A test modulation signal D - M2 (see clause 5.1.9.8) generated by the L T.
€) Theanaysing system centre frequency is positioned at the centre of the DECT RF channel being measured.

f)  Theanalysing system should initiate a power measurement procedure conforming to the limits specified in
annex B.

g) Usingthe measured values obtained from ) to f), the LT will select the highest recorded value within the
sweep. This value shall be compared with the verdict criteria.

h)  Stepse) to g) are repeated for al DECT RF channels other than the one on which the EUT is transmitting.

i)  Stepsb) to h) shall then be repeated until measurements have been made with the EUT's transmitter placed on
all 10 DECT RF channels.

5.3.6.3.3 Verdict criteria
The results obtained shall be compared to the limitsin clause 4.5.6.3.2 in order to prove compliance with the
regquirement.

5364 Emissions due to intermodulation

5.36.4.1 Test environment

If the EUT isa PP equipped with an integral antenna, the EUT and the test antenna shall be mounted in the reference
test arrangement as specified in clause 5.1.14.1.

If the EUT isan RFP with an integral antenna, the EUT and the test antenna shall be mounted in the reference testing
arrangement as specified in clause 5.1.14.2.

If the EUT has an external antenna connector then this test shall take place at atest site. The test shall take place under
nominal supply voltage conditions and at a nominal temperature.
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5.3.6.4.2 Method of measurement

a)

b)

©)

d)

€)

f)

9)

h)

If the EUT has an external antenna connector then this shall be used to connect the EUT to the LT. Otherwise,
the transmitted signal shall be applied to the LT via a coupling device which provides the appropriate signal
level to the system. The analysing systeminthe LT will be operated under the following conditions:

- frequency sweep: 1 MHz;

- resolution bandwidth: 100 kHz;

- video bandwidth: greater than resolution bandwidth;
- integration: across the frequency sweep;

- peak hold: on;

- sweep time: greater than 12 seconds;

- filtering type: synchronously tuned.

The centre frequencies of the DECT RF channels are defined in clause 4.5.1.1.

The total sample time used for measurement is 60 % to 80 % of the duration of the physical packet, starting
before 25 % of the dot time has expired but after the transmission of the synchronization word. The LT will
determine the start of the physical packet (symbol p0O) transmitted by the EUT.

The EUT shall be placed in a mode whereby two of the transceivers shall be made to operate on the same slot
in the frame but on different DECT RF channels. The RF channels shall bec=0and ¢ = 9. If the EUT
supports the handover function, this shall be disabled (see clause 5.1.10.3 for the appropriate test message
reference).

The EUT shall be placed in atest mode whereby it performs the loopback function for both transceivers as
referenced in clause 5.1.10.3.

A test modulation signal D - M2 (see clause 5.1.9.5) is generated by the LT.

Using the analysing system, a measurement of the transmitted powers on channelsM =0 and M = 9 shall be
made during the sample time for a transmitter in the EUT. These measurements shall be called P,q and Pgo.

The EUT shall be placed in a mode whereby two of the transmitters shall be made to operate on the same dot
in the frame but on different DECT RF channels. The RF channels shall beM =3 and M = 6. If the EUT
supports the handover function, this shall be disabled (see clause 5.1.10.3 for the appropriate test message
reference).

Using the analysing system, a measurement of the power levels on channelsc =0 and ¢ = 9 shall be made
during the sample time for a transmitter in the EUT. These power measurements shall be called P,y and Pg.

Using the NTPsfor c = 0 and ¢ = 9 (as defined in clause 4.5.4), the LT will calculate the power emissions on
channelsc =0 and ¢ = 9. The calculation shall be is performed as follows:

1) emissionson channel O:

= NTPy(mW) - Pgo(MmW) + P o(MmW),
2)  emissions on channel 9:

= NTPy(mW) - Pgo(MW) + P g(MmW).

Steps b) to h) shall be repeated until measurements have been made with all combinations of the EUT's
transmitters.

5.3.6.4.3 Verdict criteria

The results obtained shall be compared to the limitsin clause 4.5.6.4.2 in order to prove compliance with the
requirement.
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5.3.6.5 Spurious emissions when allocated a transmit channel
5.3.6.5.1 Radiated emissions
5.3.6.5.1.1 Test environment

The test shall take place at atest site (see clause 5.1.2).
For EUTs with external antenna connectors, test loads shall be attached to each connector.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

5.3.6.5.1.2 Method of measurement

a) Theanaysing systeminthe LT will be operated under the following conditions:

- frequency sweep: asrequired for frequency range;

- resolution bandwidth: refer to table 17: Spurious emissions requirements of clause 4.5.6.5.2;
- display bandwidth: greater than resolution bandwidth;

- averaging: none;

- peak hold: on;

- filtering type: synchronously tuned.

The sweep time shall be chosen to be slow enough to ensure that the LT is capable of capturing at least one
burst spurious signal for every measurement point.

NOTE: Thismay be achieved by using the following formula:

2 X (PRI x frequency span)
resol ution bandwidth

sweep time >

where PRI = pulse repetition interval = 10 ms.

b) Measurements are not made inside the DECT band and in the 2 MHz closest to the nearest band edges. In
other words, spurious are not measured in the frequency range 1 878 MHz to 1 902 MHz.

The centre frequencies of the DECT RF channels are defined in clause 4.5.1.1.

¢) ThelLT will place the EUT in a mode whereby the EUT is positioned in aLT specified dot and frequency. If
the EUT supports the handover function, this shall be disabled (see clause 5.1.10.3 for the appropriate test
message reference).

d) TheEUT shall be placed in atest mode whereby it performs the loopback function as referenced in
clause 5.1.10.3. When testing an RFP, the test shall be performed either with the dummy bearer switched off
when the traffic bearer is active, or with the dummy bearer placed on the same RF carrier as the traffic bearer
asreferenced in clause 5.1.10.4.

e) A test modulation signal D - M2 (see clause 5.1.9.5) is generated by the LT.
f)  TheLT should initiate a power measurement procedure conforming to the limits specified in annex B.

g) Thetest shall be carried out over the RF ranges from 30 MHz to 12,75 GHz and the power measurements shal |
be performed using the resolution bandwidth asindicated in table 7 of clause 4.5.6.5.2.

5.3.6.5.1.3 Verdict criteria

The results obtained shall be compared to the limitsin clause 4.5.6.5.2 in order to prove compliance with the
requirement.
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5.3.6.5.2 Conducted spurious emissions when the EUT has a permanent external antenna
connector
5.3.6.5.2.1 Test environment

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

5.3.6.5.2.2 Method of measurement

The following steps are done:
a) TheEUT shall be connected to the LT viathe permanent external antenna connector.
b) Thetestsa)tog) inclause5.3.6.5.1.2, shall be carried out.

NOTE: The methods described in annex E (conducted spurious emissions) can be used.

5.3.6.5.2.3 Verdict criteria
The results obtained shall be compared to the limitsin clause 4.5.6.5.2 in order to prove compliance with the
requirement.

5.3.7 Radio receiver testing

53.7.0 General

If the EUT is equipped with an antenna connector all radio receiver testing shall be performed in conducted mode only.
If the EUT is equipped with an integral antenna the radio receiver testing shall be performed in radiated mode. For those
tests where the testing in radiated mode is not possible a test fixture or temporary antenna connector shall be used.

5.3.7.1 Radio receiver sensitivity

53.7.1.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

53.7.1.2 Method of measurement

a) TheEUT shall be oriented in the reference position as determined in clause 5.1.12.3 if no antenna connector is
available.

b) TheLT will be programmed to set its RF transmission to a power level such that -83 dBm shall be present at
the input of the EUT receiver.

c¢) TheLT will place the EUT in a mode whereby the EUT ispositioned in aL T specified dot and RF channel
¢ =5. If the EUT supports the handover function, this shall be disabled (see clause 5.1.10.3 for the appropriate
test message reference).

d) TheEUT shal be placed in atest mode whereby it performs the loopback function as referenced in
clause 5.1.10.3.

e) A test modulation signal D - M2 (see clause 5.1.9.8) is generated by the LT.

f)  TheLT will calculate the BER of the EUT as determined in clause 5.1.12.4 and annex F. Valuesin annex G
can be used for BER calculations within the LT, when loss of synchronization is detected.

g) ThelLT will offset the frequency of the test signal by 50 kHz and repeat steps b) to f). This sequence of steps
shall be repeated twice to include both positive and negative frequency offsets.

h)  Stepsb) to f) shall be repeated for RF channelsc = 0 and 9.
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5.3.7.1.3 Verdict criteria

The results obtained shall be compared to the limitsin clause 4.5.7.1.2 in order to prove compliance with the
requirement.

5.3.7.2 Radio receiver reference BER and FER

53.7.2.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

5.3.7.2.2 Method of measurement

a) TheEUT shall be oriented in the reference position as determined in clause 5.1.12.3 if no antenna connector is
available.

b) ThelLT will be programmed to set its RF transmission to a power level of -73 dBm at the input of the EUT
receiver.

¢) TheLT will place the EUT in a mode whereby the EUT ispositioned in aL T specified dot and RF channel
¢ =5 with handover disabled (see clause 5.1.10.3 for the appropriate test message reference).

d) TheEUT shall be placed in atest mode whereby it performs the loopback function as referenced in
clause 5.1.10.3.

€) A test modulation signal D - M2 (see clause 5.1.9.8) is generated by the LT.

f)  TheLT will calculate the BER and FER of the EUT as determined in clause 5.1.12.4 and annex F Valuesin
annex G can be used for BER calculations within the LT, when loss of synchronization is detected.

g) Stepsb) tof) shall be repeated for RF channelsc=0and 9.

5.3.7.2.3 Verdict criteria
The results obtained shall be compared to the limitsin clause 4.5.7.2.2 in order to prove compliance with the
requirement.

5.3.7.3 Radio receiver interference performance

5.3.7.3.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

5.3.7.3.2 Method of measurement

a) TheEUT shall be oriented in the reference position as determined in clause 5.1.12.3 if no antenna connector is
available.

b) TheLT will be programmed to set its RF transmission to a power level of -73 dBm at the input of the EUT
receiver.

c¢) TheLT will place the EUT in a mode whereby the EUT ispositioned in aL T specified dot and RF channel
¢ =5. If the EUT supports the handover function, this shall be disabled (see clause 5.1.10.3 for the appropriate
test message reference).

d) TheEUT shall be placed in atest mode whereby it performs the loopback function as referenced in
clause 5.1.10.3.
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e) A test modulation signal D - M2 (see clause 5.1.9.8) is generated by the LT.

f)  TheLT will transmit in addition to the D - M2 data test pattern, a modulated DECT - like carrier (see
clause 5.1.9.5) on channel "Y" whose level is determined by table 8 of clause 4.5.7.3.2.

g) ThelLT will calculate the BER of the EUT as determined in clause 5.1.12.4 and annex F. Valuesin annex G
can be used for BER calculations within the LT, when loss of synchronization is detected.

h)  Stepsb) to g) shall be repeated so that the single interfering DECT - like carrier has been placed on all the
remaining DECT channels. Table 8 indicates the amplitude of the interferer.

i)  Stepsb) to h) shall be repeated for RF channelsc =0 and 9.

5.3.7.3.3 Verdict criteria
The results obtained shall be compared to the limitsin clause 4.5.7.3.2 in order to prove compliance with the
requirement.

5.3.74 Radio receiver blocking case 1: owing to signals occurring at the same time
but on other frequencies

5.3.7.4.1 Test environment

The test shall take place as stated in clause 5.1.1.4.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

5.3.7.4.2 Method of measurement

a) TheEUT shall be oriented in the reference position as determined in clause 5.1.12.3 if no antenna connector is
available.

b)  The power level of the RF transmission from the LT will be set to -80 dBm.

c) ThelLT will placethe EUT in a mode whereby the EUT ispositioned ina LT specified slot and frequency
(Fo)- The frequency chosen shall be RF channel ¢ = 5 of the DECT RF channels. If the EUT supports the

handover function, this shall be disabled (see clause 5.1.10.3 for the appropriate test message reference).

d) TheEUT shall be placed in atest mode whereby it performs the loopback function as referenced in
clause 5.1.10.3.

€) A test modulation signal D - M2 (see clause 5.1.9.8) is generated by the LT.

f)  TheLT will transmit in addition to the D -M2 signal a single continuous - wave interferer with an equivalent
frequency change rate not exceeding the values given in table 19.

Table 19: Frequency change rate

Equipment type Frequency change rate
A-field only 1 MHz/s
half-slot 2,5 MHz/s
full-slot 10 MHz/s
Variable length slot with j = 640 20 MHz/s
double-slot 20 MHz/s

- The frequency (f) and levels are determined by table 20. If discrete frequency steps are used, the step
shall not exceed 1 MHz.

- The EUT shall operate on the supported frequency allocation with the low band edge F| in MHz and the
high band edge F(; in MHz.
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Table 20: Interferer levels

Frequency (f) Continuous wave interferer level (dBm)
25 MHz < f < F_ - 100 MHz 23
F_ - 100 MHz < f< F_ - 5 MHz 33
| f-F.|>6 MHz 43
Fy + 5 MHz < f <F(, + 100 MHz a3
Fy + 100 MHz < f< 12,75 GHz 23

- For the basic DECT frequency band allocation F_is 1 880 MHz and F; is 1 900 MHz.

g) TheLT will for frequencies and conditions defined under step f) monitor bit errors with time intervals not
exceeding 1s.

h) At frequencies where 1 or more errors are found, the LT will calculate the BER of the EUT as determined in
clause 5.1.12.4 and annex F. Valuesin annex G can be used for BER calculations within the LT, when loss of
synchronization is detected. If the measured BER exceeds 0,001 the frequency shall be recorded.

i)  For al frequencies recorded under h) the measurement and recording procedure shall be repeated, but with the
interferer level decreased to -43 dBm.

j)  For al frequencies recorded under i), the measurement and recording procedure shall be repeated, but with the
interferer level decreased to -63 dBm.

5.3.74.3 Verdict criteria

A spurious response frequency is defined as the nominal DECT carrier frequency Fg closest to a frequency recorded
under step h) of clause 5.3.7.4.2.

NOTE: Fgisdefinedin ETSI EN 300 175-2 [1], clause 4.1.1 asthe nominal DECT RF carrier whose centre
frequency is generated by the formula:

. Fg=F0-gx 1728 kHz;
" where FO = 1 897,344 MHz and g is any integer.

An occurrence is defined as a group of up to 3 spurious response frequencies with consecutive values of g. Two
occurrences are defined as separate if between these occurrences there is at least one nominal DECT carrier frequency
that is not a spurious response frequency.

Every recorded frequency is defined to be related to the closest spurious response frequency.

Every recorded frequency is defined to be related to the occurrence which contains the related spurious response
frequency.

All frequencies recorded under step h) of clause 5.3.7.4.2 shall only relate to a maximum of 8 separated occurrences.
All frequencies recorded under step i) of clause 5.3.7.4.2 shall only relate to a maximum of 4 separated occurrences.
No frequency shall have been recorded under step j) of clause 5.3.7.4.2.

The results obtained shall be compared to the limitsin clause 4.5.7.4 in order to prove compliance with the requirement.
5.3.7.5 Radio receiver blocking case 2: owing to signals occurring at a different time

5.3.7.5.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.
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5.3.7.5.2 Method of measurement

a TheEUT shall be orientated in the reference position as determined in clause 5.1.12.3 if nho antenna connector
isavailable.

b) TheLT will be programmed to set its RF transmission to a power level of -73 dBm at the input of the EUT
receiver.

c¢) ThelLT will placethe EUT in a mode whereby the EUT is positioned in RF channel ¢ =5 and dot-pair N
(i.e. dot N and dot N + 12 with N > 2). If the EUT supports the handover function, this shall be disabled (see
clause 5.1.10.3 for the appropriate test message reference).

d) TheEUT shal be placed in atest mode whereby it performs the loopback function as referenced in
clause 5.1.10.3.

e) A test modulation signal D-M2 (see clause 5.1.9.8) is generated by the LT.

f)  TheLT will transmit at the same time a DECT-like physical packet interferer at alevel of -14 dBmin slot
N - 2 for measuring a PT and dot (N + 12) - 2 for measuring an FT (see clause 5.1.9.5 for a description of this
interferer).

The power level of any emissions by the LT will be lessthan -93 dBm on slot N - 1 for measuring a PT and on
dlot (N + 12) - 1 for measuring an FT.

g) TheLT will be programmed to set its RF transmission to a power level of -83 dBm at the input of the EUT
receiver indot N for measuring aPT and in ot N + 12 for measuring an FT.

h)  TheLT will calculate the BER of the EUT as determined in clause 5.1.12.4 and annex F. Valuesin annex G
can be used for BER calculations within the LT, when loss of synchronization is detected.

i)  Stepsb) to h) shall be repeated with the EUTSs receiver placed on RF channelsc =0 and 9.

5.3.7.5.3 Verdict criteria
The results obtained shall be compared to the limitsin clause 4.5.7.5.2 in order to prove compliance with the
requirement.

5.3.7.6 Receiver intermodulation performance

5.3.7.6.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

5.3.7.6.2 Method of measurement

a) TheEUT shal be oriented in the reference position as determined in clause 5.1.12.3 if no antenna connector is
available.

b) TheLT will be programmed to set its RF transmission level to a power level of -80 dBm at the input of the
EUT receiver.

c¢) TheEUT'sRF channel isrecorded as channel "M".

d) TheLT will place the EUT in a mode whereby the EUT ispositioned in aLT specified dot and frequency. If
the EUT supports the handover function, this shall be disabled (see clause 5.1.10.3 for the appropriate test
message reference).

€) TheEUT shall be placed in atest mode whereby it performs the loopback function as referenced in
clause 5.1.10.3.

f) A test modulation signal D - M2 (see clause 5.1.9.8) is generated by the L T.
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g) ThelLT will then transmit in addition to the D - M2 test signal, amodulated DECT-like carrier "B" and a
continuous-wave carrier "A" whose intermodul ation product is present within the DECT channel "M" of the
EUT. Thelevel of these carriers shall be set to -48 dBm at the receiver input of the EUT. The LT will calculate
the BER of the EUT as determined in clause 5.1.12.4 and annex F. Valuesin annex G can be used for BER
calculations within the LT, when loss of synchronization is detected. The measurement shall be performed 4
times with the interfering carriers and the EUT receive channel positioned on the DECT RF channels as given

in table 21.
Table 21: RF carrier combinations
M A B
5 7 9
5 3 1
0 2 4
9 7 5
5.3.7.6.3 Verdict criteria

The results obtained shall be compared to the limitsin clause 4.5.7.6.2 in order to prove compliance with the
requirement.

5.3.7.7 Spurious emissions when the PP has no allocated transmit channel

5.3.7.7.1 Test environment
The test shall take place at atest site (see clause 5.1.2).
Connection between the EUT and the LT will be made by means of atest antenna.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

5.3.7.7.2 Method of measurement

a) Theanayser controls shall be set to the following:

- frequency span: asrequired for frequency range;

- resol ution bandwidth: 1 MHz (in DECT band) 100 kHz (outside DECT band);

- video bandwidth: greater than resolution bandwidth;

- averaging: none;

- peak hold: on;

- filtering type: synchronously tuned for measurements in the DECT band.

b) TheEUT shall be oriented in the reference position as determined in clause 5.1.12.3.
c¢) TheEUT shall be placed into areceive or idle mode for the duration of this test.

d) Thetest shall be carried out across the RF range of 30 MHz to 12,75 GHz and the power measurements shall
be performed using the resolution bandwidths as indicated in a).

5.3.7.7.3 Verdict criteria (outside the DECT band)

The results obtained shall be compared to the limitsin clause 4.5.7.7.2.1 in order to prove compliance with the
requirement.

5.3.7.7.4 Verdict criteria (inside the DECT band)

The results obtained shall be compared to the limitsin clause 4.5.7.7.2.2 in order to prove compliance with the
requirement.
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5.3.8 Channel access

5.3.8.1 Test Environment
The test shall take place as stated in clause 5.1.1.4.
The test shall take place under nominal temperature conditions and at a nominal supply voltage.

No specia test equipment is required to emulate a PT or an FT i.e. no Lower Tester (LT) nor non-signalling test mode
isrequired.

The EUT shall be capable of connecting to test measurement equipment. Ensure the PT or FT is capable of powering up
in normal operational modei.e. it will not power up in any special test mode.

During PT testing a vendor specific "Companion Unit" FT will be used as areference when testing the PT. This
"Companion Unit" FT could bethe FT EUT described in the tests below. In this case the "Companion Unit" FT shall be
registered/paired to the PT EUT.

"Companion Unit" (FT or PT) in the context of the present document means a device compliant to the present
document, that is not the EUT for a given test, and that implements the opposite side radio termination (FT when the
EUT isaPT, PT when the EUT isaFT). The"Companion Unit" does not need to be a special device and can be
supplied by the vendor of the EUT. The only requirement is that it should also conform to the present document. The
terms " corresponding device" and "companion device" are also used in other standards and technical documents with
equivalent meaning.

For ULE testing of channel selection on the PT side, both PT and FT will be EUTS, i.e. channel selection depends on
both sides to make the decision.

Test measurement equipment consists of asignal generator, a spectrum analyser and an RF switch unit to realize all the
test scenarios detailed below.

5.3.8.2 FT Test Setup

5.3.8.2.1 General
a) Ensurethe FT EUT is powered off.

b) Attachthe FT EUT, RF Signal generator and spectrum analyser to unique ports of an RF switch unit (see
figure 39) ensuring the attenuation on all portsisthe same. In radiated mode an RF switch unit is not required
and instead the antenna(s) of the signal generator shall be configured to ensure the correct signal strength can
be received by the antennas of all attached devices.

c)  Switch on the spectrum analyser and ensure the power levels on all the carriers under test can be measured.

d) Switch onthe RF signal generator and apply an interference pattern across al the carriers under test except the
highest carrier and al the slots, so that a value of -70 dBm can be measured on the spectrum analyser, as
confirmation that the FT EUT will aso receive this value. Fine tuning to receive this value at the EUT can be
achieved by either attaching external attenuators or adjusting the signal generator power sweep intensity.
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RF Signa

Generator [10]

T3

T8

EUT (FT) [20]
RF Switch
Unit (see note)

T4

Spectrum

Analyser [8]

Figure 39: FT Test Setup

NOTE: RF Switch Unit isnot required for measurements in radiated mode

5.3.8.2.2 FT Method of Measurement
a)  Onthe spectrum analyser ensure that all the carriers except the highest have a-70 dBm signal.
b) Power onthe FT EUT and on the spectrum analyser monitor the presence of asignal now on the highest
carrier. Thiswill indicate that a dummy bearer is present. Switch off the FT EUT and ensure it disappears.
¢) Repeat similar stepsto a) and b) above, but thistime first apply the interferer pattern across all the carriers,
except the lowest carrier and this time confirm the dummy bearer is now on lowest carrier.
5.3.8.2.3 FT Verdict Criteria

The presence of the dummy bearer shall be confirmed on the least interfered carrier using the spectrum analyser, and it
shall be permitted on any slot(s) within this carrier. When the EUT is powered up, its presence shall be detected by an
increase in power level and when powered off, this signal shall disappear.

5.3.8.3 PT Test Setup
5.3.8.3.1 General
a)  Ensurethe FT "Companion Unit" and the PT EUT are powered off. In the case of ULE, the FT "Companion

b)

c)

Unit" shall be replaced by an FT EUT, as the channel selection on the PT relies on information supplied by the
FT, so both sides are EUTsin this respect.

Attach the FT "Companion Unit", the PT EUT, the Signal generator and spectrum analyser to unique ports of
an RF switch unit (see figure 40), ensuring the attenuation on all portsisthe same. In radiated mode an RF
switch unit is not required and instead the antenna(s) of the signal generator shall be configured to ensure the
correct signal strength can be received by the antennas of all attached devices.

Switch on the spectrum analyser and ensure the power levels on all the carriers under test can be measured.
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d) Switch onthe RF Signal generator and apply an interference pattern across al the carriers under test except the
highest carrier and al the slots, so that a value of -70 dBm can be measured on the spectrum analyser, as
confirmation that the PT EUT and FT "Companion Unit" will aso receive this value. Fine tuning to receive
thisvalue at the EUT can be achieved by either attaching external attenuators or adjusting the signal generator
power sweep intensity.

RF Signal

Generator [10]

T3
TS T8 “Companion
Unit (FT)” /
RF Switch Unit
EUT (PT) [21] (see note) EUT (FT) [20]
T4
Spectrum
Analyser [8]

Figure 40: PT Test Setup

NOTE: RF Switch Unit isnot required for measurements in radiated mode.

5.3.8.3.2 PT Method of Measurement
a) On the spectrum analyser ensure that al the carriers except the highest have a-70 dBm signal.

b) Power onthe FT "Companion Unit" and on the spectrum analyser monitor the presence of a signal now on the
least interfered carrier and on any time slot(s). Thiswill indicate the presence of the dummy bearer.

¢) Now power on the PT EUT and ensure it sets up atraffic bearer in its normal mode of operation, thiswill be
observed on the spectrum analyser by the presence of additional signal(s) in the time domain and on the least
interfered carrier to the one created by the dummy bearer in the previous step.

d) Now power off first the PT EUT and then the FT "Companion Unit" and observe the disappearance of the
signals on the highest carrier, then repeat steps b) and c) above, but first apply the interferer pattern across all
the carriers except the lowest and this time confirm the dummy bearer and the traffic bearer are now on lowest
carrier.

5.3.8.3.3 PT Verdict Criteria

The presence of the dummy bearer and traffic bearer/s shall be confirmed on the least interfered carrier using the
spectrum analyser, where each bearer will have a unique time slot where the increased power level can be seen. When
the FT "Companion Unit" and the PT EUT is powered up, its presence shall be detected by an increase in power level(s)
and when powered off, this signal shall disappear.
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5.3.84 Channel Release
5.3.8.4.1 General
a)  Ensurethat the following items of equipment are available:

b)

1) PTEUT

2)  PT "Companion Unit"
3) FTEUT

4)  FT "Companion Unit"
5) RF Switch Unit

In radiated mode an RF switch unit is not required and instead the antenna(s) of the signal generator shall be
configured to ensure the correct signal strength can be received by the antennas of all attached devices.

6)  Spectrum analyser
Initially configure the PT EUT and the FT "Companion Unit" as shown in figure 41.

Switch on the spectrum analyser and ensure the power levels on all the carriers under test can be measured.

"Companion
T
8 8 Unit (FT)” /
EUT (PT) [21]/ RF Switch Unit
. . (see note) EUT (FT) [20]
"Companion Unit
(PT)" T4
Spectrum
Analyser[8]

Figure 41: Channel Release Test Setup

NOTE: RF Switch Unit isnot required for measurements in radiated mode.

5.3.8.4.2 Method of Measurement

a) Attach an FT "Companion Unit", PT EUT and spectrum analyser to the splitter as shown in figure 41, ensuring
both FT and PT are powered off initially.

b) Power on the FT "Companion Unit" and on the spectrum analyser monitor the presence of asignal, this
represents the Dummy Bearer.

c) Power onthe PT and ensure a connection is established by monitoring the presence of a new signal
representing the connection.

d) Now power off the FT "Companion Unit" and ensure the signal/s representing the connection disappear within
10 seconds.

€) Now replace the FT "Companion Unit" with an FT EUT, and replace the PT EUT with a PT "Companion
Unit" and create a connection again using the general strategy described in the previous steps.

f)  Now power off the PT "Companion Unit" and ensure the signal representing the connection disappears within

10 seconds. However, the signal representing the Dummy Bearer should remain.
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5.3.8.4.3 Channel Release Verdict Criteria

The spectrum analyser shall be used to ensure that in both channel release scenarios, (FT powering off and then PT
powering off) that a connection between the PT and FT isreleased within 10 seconds.

5.3.9 WRS testing

5.3.9.0 General
The WRS EUT shall be tested as described below.

A WRS requires to be synchronized to a dummy bearer to deriveits reference timer for PT and FT transmissions.

5.39.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

5.3.9.2 Testing as a PP

The WRS shall operate asa PP in Test Standby Mode (TSM), as a stand a one module. For high level modulation tests
the WRS shall operate in non-signalling test mode, see clause 5.1.1.3.

In this mode it shall be tested as a normal PP with the exception that RFP class E2 test conditions, see clause 5.1.15,
shall be used if it isintended for outdoor use, and that test case 19 is not applicable. See figure 42.

WRS
Lower Tester Under Test

Figure 42: WRS testing as a PP

5.3.9.3 Testing as an RFP

A dummy bearer shall be generated by the Lower Tester or (if that is not possible) by another RFP that is conforming to
the present document. The WRS EUT shall be synchronized to the dummy bearer and shall operate as an RFPin Test
Standby Mode (TSM). The dummy bearer may change bearer during the test. For high level modulation tests the WRS
shall operate in non-signalling mode, see clause 5.1.1.3.

The EUT shall be tested as an RFP as regards the carrier frequency demands of clause 5.3.1 and reference timer
accuracy demands of clause 5.3.2.2. See figure 43.

Power Approved
Lower Tester combiner RFP or
Lower Tester

WRS
Under Test

Figure 43: WRS testing as an RFP
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5.3.94 Additional requirements

There are no defined tests for the Additional requirements of clause 4.5.9.3 of the present document. Conformance to
the requirements shall be shown by verifying that:

. The WRS provides a mechanism to control the number of multihops, see ETSI EN 300 700 [5], clause 7.4.5.

e  The WRS applies the defined frame multiplexing structure, see ETSI EN 300 700 [5], clause 7.4.6.

5.3.9.5 Conformance
The equipment is to conform to the tests described in clauses 5.3.1, 5.3.2, 5.3.3, 5.3.4, 5.3.5, 5.3.6, 5.3.7 and 5.3.8 of the
present document applied accordingly to the FT and PT behaviours.

5.3.10 Direct PP to PP communication

5.3.10.0 General

PPs or CTAs with Direct communication mode option shall be tested for the PP requirements of the present document
for normal non-direct communication with the amendments defined in ETSI EN 300 175-3 [2], clause G.2.1 and
clause G.2.2.

5.3.10.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.
5.3.11 Distributed communications

5.3.11.0 General

PPs and CTAs with Distributed communications option, HyPs, shall be tested as a stand alone PP and shall comply with
al relevant PP test cases in the present document. In addition the HyPs shall be tested as an RFP as regards the carrier
frequency demands of clause 4.5.1 and reference timer accuracy demands of clause 4.5.2 of the present document.

The HyP EUT shall meet the PT and FT requirements as described below.

A HyP requires to be synchronized to a bearer to derive its reference timer for PT and FT transmissions.

53111 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

5.3.11.2 Testing as a PP

The EUT shall operate asa PP in Test Standby Mode (TSM) as a stand aone module. For high level modulation tests
the EUT shall operate in non-signalling test mode, see clause 5.1.1.3.

In this mode it shall be tested as a normal PP. See figure 44.
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HyP
Lower Tester Under Test

Figure 44: HyP testing as a PP

5.3.11.3 Testing as an RFP

A dummy bearer shall be generated by the Lower Tester or (if that is not possible) by another RFP that conformsto the
present document. The EUT shall be synchronized to the dummy bearer and shall operate as an RFP in Test Standby
Mode (TSM). The dummy bearer may change bearer during the test. For high level modulation tests the EUT shall
operate in non-signalling test mode, see clause 5.1.1.3.

The EUT shall be tested as an RFP as regards the carrier frequency demands of clause 5.3.1 and reference timer
accuracy demands of clause 5.3.2.2. See figure 45.

NOTE: The power combiner isnot needed if the PP and RFP functions have different antenna connectors.

Power Approved
Lower Tester combiner RFP or
Lower Tester

HyP
Under Test

Figure 45: HyP testing as an RFP

5.3.114 Conformance
The equipment is to conform to the tests described in clauses 5.3.1, 5.3.2, 5.3.3, 5.3.4, 5.3.5, 5.3.6, 5.3.7 and 5.3.8 of the
present document applied accordingly to the FT and PT behaviours.

5.3.12 Higher level modulation options

5.3.12.0 General

The higher level modulation options are described in clause 4.5.12 of the present document.

5.3.12.1 Test environment
The test shall take place as stated in clause 5.1.1.4.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

5.3.12.2 Activation of higher level modulations when EUT is in Test Standby Mode

A method shall be provided that can be applied when the EUT isin Test Standby Mode, by which the EUT supporting
4/8/16/64-level modulation might activate such options, or a method to activate 4/8/16/64-level modulation in a
non-signalling test mode. For the options supported, it shall be possible to select each modulation option independently
of the other.

ETSI



85 Final draft ETSI EN 301 406-1 V3.2.1 (2026-06)

Such a method may be controlled either by some means of manual switching (e.g. dip-switch, jumper, prom, or key-pad
code), or by means of the CHANGE_MODULATION_SCHEME test message. If only one type of higher level
modulation is supported, the method may consist of activating this higher level modulation option at the expiring of a
pre-defined timer started after the bearer setup.

This method shall be described in the product information for testing (see clause 4.3).

For the purpose of testing (especially when in Test Standby Mode) the EUT shall always use 2-level modulation in the
A-field.

5.3.12.3 Conformance

The equipment isto conform to the tests described in clauses 5.3.3, 5.3.4, 5.3.6 and 5.3.8 (for Equipment that includes a
radio transmitter) with the claimed high level modulation modes.
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Annex A (informative):
Relationship between the present document and the
essential requirements of Directive 2014/53/EU

The present document has been prepared under the Commission's standardi sation request C(2015) 5376 final [i.9] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.10].

Once the present document is cited in the Official Journal of the European Union under that Directive, compliance with
the normative clauses of the present document given in table A.1 confers, within the limits of the scope of the present
document, a presumption of conformity with the corresponding essential requirements of that Directive and associated
EFTA regulations.

Table A.1: Relationship between the present document
and the essential requirements of Directive 2014/53/EU

Harmonised Standard ETSI EN 301 406-1

Requirement

Requirement Conditionality

No Description Essential Clause(s) of | U/C Condition
requirements | the present
of Directive document
1 |Accuracy and stability of RF carriers 3.2 4.5.1 U
2 |Accuracy and stability of timing 3.2 452 U
parameters
3 |Reference timing accuracy of an 3.2 452 U
RFP
4  |Measurement of packet timing 3.2 4.5.2 U
accuracy
5 |Transmission burst 3.2 4.5.3 U
6 |Transmitted power: PP and RFP 3.2 45421 C |If equipment incorporates an integral
with an integral antenna antenna
7 |Transmitted power: PP and RFP 3.2 45422 C |If equipment provides an external
with external connections for all antenna connector
antennas
8 |Transmitted power: PP and RFP 3.2 45423 C |If equipment provides an integral
with both integral and external antenna and an external antenna
antennas connector
9 |RF carrier modulation 3.2 455 U
10 |[Emissions due to modulation 3.2 4.5.6.2 U
11 |Emissions due to transmitter 3.2 4.5.6.3 U
transients
12 |Emissions due to intermodulation 3.2 4.5.6.4 U
13 |Spurious emissions when allocated 3.2 45.6.5 U
a transmit channel
14 |Radio receiver sensitivity 3.2 45.7.1 U
15 |[Radio receiver reference BER and 3.2 45.7.2 U
FER
16 |[Radio receiver interference 3.2 45.7.3 U
performance
17 |Radio receiver blocking case 1 3.2 4574 )
18 |[Radio receiver blocking case 2 3.2 4.5.7.5 U
19 [Receiver intermodulation 3.2 4.5.7.6 U
performance
20 |Spurious emissions when the PP 3.2 4.5.7.7 U
has no allocated transmit channel
21 |Channel access 3.2 4.5.8 )
22 |WRS testing 3.2 4.5.9 C |If equipmentis a WRS
23 |Direct PP to PP communication 3.2 4.5.10 C |If equipment implements Direct PP to
PP communication
24 |Distributed communications 3.2 4511 C |If equipment implements Distributed

communications
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Harmonised Standard ETSI EN 301 406-1

Requirement

Requirement Conditionality

No Description Essential Clause(s) of | U/C Condition
requirements | the present
of Directive document

25 |Higher level modulation options 3.2 45.12 C |If equipment implements Higher level

modulation

Key to columns:

Requirement:

No

Description

A unique identifier for one row of the table which may be used to identify a requirement.

A textual reference to the requirement.

Essential requirementsof Directive

Identification of article(s) defining the requirement in the Directive.

Clause(s) of the present document

I dentification of clause(s) defining the requirement in the present document unless another
document is referenced explicitly.

Requirement Conditionality:

u/iC

Condition

I ndicates whether the requirement is unconditionally applicable (U) or is conditional upon the
manufacturers claimed functionality of the equipment (C).

Explains the conditions when the requirement is or is not applicable for arequirement which is
classified "conditional".

Presumption of conformity stays valid only as long as a reference to the present document is maintained in the list
published in the Official Journal of the European Union. Users of the present document should consult frequently the
latest list published in the Official Journal of the European Union.

Other Union legislation may be applicable to the product(s) falling within the scope of the present document.
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Annex B (informative):
Maximum measurement uncertainty

The measurements described in the present document are based on the following assumptions:

. the measured value related to the corresponding limit is used to decide whether an equipment meets the
requirements of the present document;

. the val ue of the measurement uncertainty for the measurement of each parameter isincluded in the test report.

Table B.1 shows the recommended values for the maximum measurement uncertainty figures.

Table B.1: Maximum measurement uncertainty

Parameter Uncertainty
Relative drift radio frequency +1 kHz
Absolute radio frequency 15 kHz
Conducted emissions +1 dB
Radiated emissions +3 dB
Absolute RF power (via an antenna  |+1 dB

connector)
Absolute RF power (for unwanted +4 dB
emissions in the DECT band)
Absolute RF power (for unwanted conducted: +4 dB
emissions outside the DECT band) |radiated: +6 dB

Relative RF power +1 dB

Absolute RF power (radiated) +3 dB

Relative Packet timing +0,1 ps

Absolute Packet timing +1 ps

Timing stability of FT 1 ppm

Transmitter burst transient time +20 % (of the measured value)
Peak frequency deviation +10 kHz
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Annex C (normative):
Test sites and arrangements for radiated measurements

C.1 Introduction

This annex describes the use of test sites (including antennas) to perform radiated measurements in accordance with the
present document.

In addition the present annex describes the use of atest fixture to perform conducted (relative) measurements on
equipment with integral antennas. It also defines the interference signal to be used in the adaptivity tests.

Subsequently the following items will be described:
. Open AreaTest Site (OATYS).
. Semi Anechoic Room (SAR).
. Fully Anechoic Room (FAR).
e  Tedt fixture for relative measurements.

Thefirst three are generally referred to as free field test sites. All the test sites and measurement arrangements described
in this annex, when considered with their associated measurement uncertainty within that recommended in annex B,
provide equivalent test results for the purpose of demonstrating compliance with the present document. Both absolute
and relative measurements can be performed on these sites. They will be described in clause C.2. Clause C.3 describes
the antennas used in these test sites.

Where absolute measurements are to be carried out, the chamber should be verified. A detailed verification procedure is
described in clause 6 of ETSI TR 102 273-4 [i.19] for the OATS, in clause 6 of ETSI TR 102 273-3 [i.18] for the SAR,
andin clause 6 of ETSI TR 102 273-2 [i.17] for the FAR.

Information for calculating the measurement uncertainty of measurements on one of these test sites can be found in
ETSI TR 100 028-1[i.15] and ETSI TR 100 028-2 [i.16], ETSI TR 102 273-2[i.17], ETSI TR 102 273-3[i.18] and
ETSI TR 102 273-4[i.19].

C.2 Radiation test sites

C.2.1 Open Area Test Site (OATS)

An Open Area Test Site comprises aturntable at one end and an antenna mast of variable height at the other end above
aground plane which, in the ideal case, is perfectly conducting and of infinite extent. In practice, while good
conductivity can be achieved, the ground plane size has to be limited. A typical Open Area Test Siteisshown in
Figure C.1.
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Substitution antenna

Measurement antenna

Antenna mast

Turntable

- Ground plane

Figure C.1: A typical Open Area Test Site

The ground plane creates a wanted reflection path, such that the signal received by the receiving antennais the sum of
the signals received from the direct and reflected transmission paths. The phasing of these two signals creates a unique
received level for each height of the transmitting antenna (or EUT) and the receiving antenna above the ground plane.

The antenna mast provides a variable height facility (from 1 m to 4 m) so that the position of the measurement antenna
can be optimized for maximum coupled signal between antennas or between an EUT and the measurement antenna.

A turntable is capable of rotation through 360° in the horizontal plane and it is used to support the test sample (EUT) at a
height of usualy 1,5 m above the ground plane.

The measurement distance and minimum chamber dimensions can be found in clause C.2.4. The distance used in actual
measurements shall be recorded with the test results.

Further information on Open Area Test Sites can befound in ETSI TR 102 273-4 [i.19].

C.2.2 Semi Anechoic Room (SAR)

A Semi Anechoic Room - or anechoic chamber with a conductive ground plane - is an enclosure, usually shielded,
whose internal walls and ceiling are covered with radio absorbing material. The floor, which is metallic, is not covered
by absorbing material and forms the ground plane. The chamber usually contains an antenna mast at one end and a
turntable at the other end. A typical anechoic chamber with a conductive ground plane is shown in Figure C.2.

Thistype of test chamber attempts to simulate an ideal Open Area Test Site, whose primary characteristic is a perfectly
conducting ground plane of infinite extent.
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Antenna
mast

Measurement antenna

Figure C.2: A typical Semi Anechoic Room

In this facility the ground plane creates a wanted reflection path, such that the signal received by the receiving antenna
isthe sum of the signals received from the direct and reflected transmission paths. The phasing of these two signals
creates a unique received level for each height of the transmitting antenna (or EUT) and the receiving antenna above the
ground plane.

The antenna mast provides a variable height facility (from 1 mto 4 m) so that the position of the measurement antenna
can be optimized for maximum coupled signal between antennas or between an EUT and the measurement antenna.

A turntable is capable of rotation through 360° in the horizontal plane and it is used to support the test sample (EUT) at a
height of usualy 1,5 m above the ground plane.

The measurement distance and minimum chamber dimensions can be found in clause C.2.4. The distance used in actual
measurements shall be recorded with the test results.

Further information on Semi Anechoic Rooms can be found in ETSI TR 102 273-3 [i.18].

C.2.3 Fully Anechoic Room (FAR)

A Fully Anechoic Roomis an enclosure, usually shielded, whose internal walls, floor and ceiling are covered with radio
absorbing material. The chamber usually contains an antenna support at one end and a turntable at the other end.
A typical Fully Anechoic Room is shown in Figure C.3.
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Turntable

Measurement antenna -

Antenna support

Figure C.3: A typical Fully Anechoic Room

The chamber shielding and radio absorbing material provide a controlled environment for testing purposes. This type of
test chamber attempts to simulate free space conditions.

The shielding provides a test space, with reduced levels of interference from ambient signals and other outside effects,
whilst the radio absorbing material minimizes unwanted reflections from the walls and ceiling which can influence the
measurements. The shielding should be sufficient to eliminate interference from the external environment that would
mask any signals that have to be measured.

A turntableis capable of rotation through 360° in the horizontal plane and it is used to support the EUT at a height of usualy
1 m above the absorbing material .

The measurement distance and minimum chamber dimensions can be found in clause C.2.4. The distance used in actual
measurements shall be recorded with the test results.

Further information on Fully Anechoic Rooms can befound in ETSI TR 102 273-2 [i.17].

C.2.4 Measurement Distance

The measurement distance should be chosen in order to measure the EUT at far-field conditions. The minimum

, . 2 : :
measurement distance between the equipment and the measurement antenna should be d or r, ..., D/l , whichever is

the greater:
A= wavelengthinm
rm=  Minimum measurement distance between EUT and measurement antennain m
D= largest dimension of physical aperture of the largest antenna in the measurement setup, in m
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Dl_z = distance between outer boundary of radiated near field (Fresnel region) and inner boundary of the radiated
far-field (Fraunhofer region) in m, also known as Rayleigh distance

For those measurements, where these conditions cannot be fulfilled and where the measurement distance would result in
measurementsin the near field (e.g. while measuring spurious emissions), this should be noted in the test report and the
additional measurement uncertainty should be incorporated into the results.

C.3 Antennas

C.3.1 Introduction

Antennas are needed for the radiated measurements on the three test sites described in clause C.2. Depending on its use,
the antenna will be designated as "measurement antenna" or " substitution antenna".

C.3.2 Measurement antenna

The measurement antenna is used to determine the field from the EUT and from the substitution antenna. When the test
siteis used for the measurement of receiver characteristics, the antenna is used as the transmitting device.

The measurement antenna should be mounted on a support capable of alowing the antennato be used in either
horizontal or vertical polarization. Additionally, on an OATS or SAR, the height of the centre of the antenna above the
ground should be variable over the specified range (usually 1 mto 4 m).

In the frequency band 30 MHz to 1 000 MHz, biconical or Logarithmic Periodic Dipole Antennas (LPDA) are
recommended. Above 1 GHz, horn antennas or logarithmic periodic dipole antennas are recommended.

C.3.3 Substitution antenna

The substitution antenna shall be used to replace the equipment under test in substitution measurements.

The substitution antenna shall be suitable for the frequency range and the return loss of the antenna shall be taken into
account when calculating the measurement uncertainty.

The reference point of the substitution antenna shall coincide with the volume centre of the EUT when its antennaiis
internal, or the point where an external antenna is connected to the EUT.

The distance between the lower extremity of the antenna and the ground shall be at least 30 cm.

The substitution antenna shall be calibrated. For below 1 GHz, the calibration is relative to a half wave dipole, while
above 1 GHz, an isotropic radiator is the reference.

C.4  Test fixture

C.4.1 Introduction

Conducted measurements may be applied to equipment provided with a (temporary) antenna connector, e.g. by means
of a spectrum analyser.

In the case of integral antenna equipment with no external (temporary) antenna connector(s) provided, atest fixture can
be used to allow relative measurements to be performed at the extremes of temperature.

C.4.2 Description of the test fixture

The test fixture shall provide a means of coupling to the radio frequency output(s) of the EUT.
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The impedance of the external connection to the test fixture shall be 50 Q at the working frequencies of the equipment.
The performance characteristics of this test fixture under normal and extreme conditions shall be such that:

a) thecoupling loss shall be limited to ensure a sufficient dynamic range of the setup;

b) thevariation of coupling loss with frequency shall not cause errors exceeding £2 dB;

c) thecoupling device shall not include any non-linear elements.

C.4.3 Using the test fixture for relative measurements

The different steps below describe the principle for performing relative measurements for those requirements where
testing needs to be repeated at the extremes of the temperature.

Step 1:

Perform the measurement under normal conditions on atest site for radiated measurements as described in clause D.2.
Thiswill result in an absolute value for the requirement being tested. This value shall be recorded.

Step 2:

Put the equipment with the test fixture in the temperature chamber. Perform the same measurement at normal conditions
in this environment and normalize the measuring equipment to get the same reading as before in step 1.

Step 3:
Ensure that the RF coupling accuracy remains within the range specified in clause C.4.2, item b).
Step 4:

Change the temperature in the temperature chamber and perform the measurement again. Due to the normalization done
in step 2, the result will be the value for this requirement at the extreme condition.

C.5 Guidance on the use of radiation test sites

C.5.1 Introduction

This clause detail s procedures, test equipment arrangements and verification that should be carried out before any of the
radiated test are undertaken. These schemes are common to all types of test sites described in clause D.2.

Where necessary, a mounting bracket of minimal size should be available for mounting the EUT on the turntable. This

bracket should be made from low conductivity, low relative permittivity (i.e. _€__ < 1,5) material(s) such as expanded
€0

polystyrene, balsawood, etc.

C.5.2 Power supplies for the battery powered EUT

All tests should be performed using power supplies wherever possible, including tests on EUT designed for battery-only
use. For battery powered equipment, power leads should be connected to the EUT's supply terminals (and monitored
with adigital voltmeter) but the battery should remain present, electrically isolated from the rest of the equipment,
possibly by putting tape over its contacts.

The presence of these power cables can, however, affect the measured performance of the EUT. For this reason, they
should be made to be "transparent" as far as the testing is concerned. This can be achieved by routing them away from
the EUT and down to the either the screen, ground plane or facility wall (as appropriate) by the shortest possible paths.
Precautions should be taken to minimize pick-up on these leads (e.g. the leads could be twisted together, loaded with
ferrite beads at 0,15 m spacing or otherwise |oaded).
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C.5.3 Site preparation

The cables to the measuring and substitution antenna should be routed horizontally away from the testing areafor a
minimum of 2 m (unless, in the case both types of anechoic chamber, a back wall is reached) and then allowed to drop
vertically and out through either the ground plane or screen (as appropriate) to the test equipment. Precautions should be
taken to minimize pick up on these leads (e.g. dressing with ferrite beads, or other loading). The cables, their routing
and dressing should be identical to the verification set-up.

NOTE: For ground reflection test sites (i.e. anechoic chambers with ground planes and Open Area Test Sites)
which incorporate a cable drum with the antenna mast, the 2 m requirement may be impossible to comply
with.

Cdlibration data for all items of test equipment should be available and valid. For test, substitution and measuring
antennas, the data should include gain relative to an isotropic radiator (or antenna factor) for the frequency of test. Also,
the VSWR of the substitution and measuring antennas should be known.

The calibration data on all cables and attenuators should include insertion loss and VSWR throughout the entire
frequency range of the tests. All VSWR and insertion loss figures should be recorded in the log book results sheet for
the specific test.

Where correction factors/tables are required, these should be immediately available.

For al items of test equipment, the maximum errors they exhibit should be known along with the distribution of the
error, e.g.:

e cableloss: £0,5 dB with arectangular distribution;
. measuring receiver: 1,0 dB (standard deviation) signal level accuracy with a Gaussian error distribution.

At the start of measurements, system checks should be made on the items of test equipment used on the test site.

C.6  Coupling of signals

C.6.1 General

The presence of leads in the radiated field may cause a disturbance of that field and lead to additional measurement
uncertainty. These disturbances can be minimized by using suitable coupling methods, offering signal isolation and
minimum field disturbance (e.g. optical coupling).

C.6.2 Data Signals

I solation can be provided by the use of optical, ultrasonic or infra-red means. Field disturbance can be minimized by
using a suitable fibre optic connection. Ultrasonic or infra-red radiated connections require suitable measures for the
minimization of ambient noise.

C.7  Guidance for testing technical requirements

C.7.0 General

This clause provides guidance on how the various technical requirements can be verified using radiated measurements.

C.7.1 Radio test suites and corresponding test sites

Table C.1 provides guidance on the test site to be used for each of the radio tests when performing radiated
measurements on equipment with integral antenna.
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Table C.1: Radio conformance tests and corresponding test sites

Radio conformance

Small size EUT (note 1)

Medium size EUT (note 2)

Large size EUT (note 3)

test - corresponding test site - corresponding test site - corresponding test site -
Clause number Clause number(s) Clause number(s) Clause number(s)
5.3 C.2.3 (FAR) C.2.2 (SAR) C.2.1 (OATS)

Additional condition

If clause C.2.3 test site (FAR)
is not available, clause C.2.2
(SAR) shall be used instead,
but measurements may be
influenced by the ground
plane reflections. A specific
calibration of path loss is
required.

If clause C.2.2 test site (SAR)
is not available, clause C.2.1
(OATS) shall be used
instead, but measurements
may be influenced by the
ground plane reflections. A
specific calibration of path
loss is required.

NOTE 1: Small size EUT is an EUT with the maximum dimension excluding leads < 1,5 m.
NOTE 2: Medium size EUT is an EUT with the maximum dimension excluding leads between = 1,5 m and 2,5 m.
NOTE 3: Large size EUT is an EUT with the maximum dimension excluding leads is = 2,5 m.
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Annex D (normative):
Procedures for radiated measurements

D.1 Introduction

The present annex gives the general procedures for radiated measurements using the test sites and arrangements
described in annex B.

Preferably, radiated measurements shall be performed in a FAR, see clause D.3. Radiated measurementsin an OATS or
SAR are described in clause D.2.

D.2 Radiated measurements in an OATS or SAR

Radiated measurements shall be performed with the aid of a measurement antenna and a substitution antenna, in test
sites described in annex C. The measurement set-up shall be calibrated according to the procedure defined in the present
annex. The EUT and the measurement antenna shall be oriented such as to obtain the maximum emitted power level.
This position shall be recorded in the measurement report:

a)  The measurement antenna (device 2 in Figure D.1) shall be oriented initially for vertical polarization unless
otherwise stated and the EUT (device 1 in Figure D.1) shall be placed on the support in its standard position
and switched on.

b)  The measurement equipment (device 3 in Figure D.1) shall be connected to the measurement antenna and
set-up according to the specifications of the test.

2
specified height
1 range 1mto4m
1
om ground
plane

1) EUT
2) Measurement antenna
3) Measurement equipment

Figure D.1: Measurement arrangement

c¢) TheEUT shall be rotated through 360° in a horizontal plane until a higher maximum signal is received.

d) The measurement antenna shall be raised or lowered again through the specified height range until a maximum
isobtained. Thislevel shall be recorded. This maximum may be alower value than the value obtainable at
heights outside the specified limits.

€) Thismeasurement procedure in step c) and step d) above shall be repeated for horizontal polarization.
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D.3

Radiated measurements in a FAR

For radiated measurements using a FAR, the procedure isidentical to the one described in clause C.2, except that the
height scan in step d) is omitted.

D.4  Substitution measurement
To determine the absol ute measurement val ue a substitution measurement is performed. The following steps have to be
performed:
1) Replacing the EUT with the substitution antenna that is depicted as device 1 in Figure C.1. The substitution
antenna shall have vertical polarization.
2) Connect asigna generator to the substitution antenna, and adjust it to the measurement frequency.
3) Ifan OATSor aSAR isused, the measurement antenna height shall be varied within the range provided in
Figure C.1 to ensure that the maximum signal is received.
4)  Subsequently, the power of the signal generator is adjusted until the same level is obtained again at the
measurement equipment.
5) Theradiated power is equal to the power supplied by the signal generator, increased with the substitution
antenna gain minus the cable losses (valuesin dB).
6) This measurement procedure described in step 2) to step 5) above shall be repeated with horizontal

polarization for the substitution antenna.

For test sites with a fixed setup of the measurement antenna(s) and a reproducible positioning of the EUT, correction
values from a verified site calibration can be used alternatively.
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Annex E (informative):
Procedure for measurement of conducted spurious
emissions

E.1l

Conducted spurious emissions

E.1.1 Definition

Conducted spurious emissions are discrete signals whose power is conveyed by conduction to the test load at
frequencies other than those of the carrier and sidebands resulting from the normal process of modulation.

They are specified as the power level of any discrete signal delivered into atest load.

E.1.2 Method of measurement

a)

b)
c)

d)

f)

Transmitter
under test

Spectrum

Hp—| Testload [Jp»—| Filter Hp— @nalyseror

selective

Signal voltmeter
generator

Figure E.1: Test set up

The transmitter should be connected to a spectrum analyser or a selective voltmeter through atest load and an
appropriate filter to avoid overloading of the spectrum analyser or selective voltmeter. See figure E.1. The
bandwidth of the spectrum analyser or selective voltmeter should be selected according to the values given in
table 7. The equipment used should have sufficient dynamic range and sensitivity to achieve the required
measurement accuracy at the specified limit:

- For the measurement of spurious emissions below the second harmonic of the carrier frequency the filter
used should be ahigh"Q" (notch) filter centred on the transmitter carrier frequency and attenuating this
signal by at least 30 dB.

- For the measurement of spurious emissions at and above the second harmonic of the carrier frequency
the filter used should be a high pass filter with a stop band rejection exceeding 40 dB. The cut-off
frequency of the high pass filter should be approximately 1,5 times the transmitter carrier frequency.

- Precautions may be required to ensure that the test load does not generate or that the high passfilter does
not attenuate, the harmonics of the carrier.

The transmitter should be unmodulated and operating at the maximum limit of its specified power range.

The frequency of the spectrum analyser or selective voltmeter should be adjusted over the specified frequency
range. The frequency and level of every spurious emission found should be noted. The emissions within the
channel occupied by the transmitter carrier and its adjacent channels should not be recorded.

If the spectrum analyser or selective voltmeter has not been calibrated in terms of power level at the
transmitter output, the level of any detected components should be determined by replacing the transmitter by
the signal generator and adjusting it to reproduce the frequency and level of every spurious emission recorded
inc).

The absolute power level of each of the emissions noted should be measured and recorded.

The measurement should be repeated with the transmitter in stand-by condition if thisoptionis available.
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Annex F (normative):

Measurement of BER and FER

The LT will use the following method for calculating BER:
. in frames counted for synchronization loss the bit errors for the frame shall be disregarded;
e only whole numbers of frames shall be tested;

e thethreshold used in the EUT to detect synchronization shall be the same for BER measurements as for
normal operation:

- let the total number of frames transmitted by the LT be o; and
- let the number of frames counted with synchronization loss be 3; and
- let the number of bits counted in error be y; and

- let the number of bitsin aframebeg;

then:
Y
BER = ———m ™
Ex (a-B)
p
R =—
o

Over the measurement, the FER shall be lessthan 5 %, except for the test in clause 5.3.7.2, where the FER shall be less
than 0,05 %.

For the calculation of the BER the following number N of transmitted bits shall be used:
N = (320 + 2 016 x (1 - eBERI/BERL))/BERL
where;
BERL - Limit value of BER measurement (depending on test case).

BER1 - BER measured during the first 320 000 bits (for BERL = 0,001) or 32 000 000 bits (for
BERL = 0,00001) respectively. If BER1 is greater than BERL then BER1 = BERL is used for the calculation.
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Annex G (informative):
Procedures for the measurement of synchronization loss at
the EUT by the LT

G.1  Description

Clause 5.3.7 requires the synchronization loss to be measured within the LT. In order that this can be made possible this
annex describes a method by which the EUT can inform the LT when a synchronization error has occurred.

G.2 Method

When a synchronization error occurs the EUT should either:
1) retransmit the last received B-field; or
2) transmit al O'sin the B-field
of the transmit half frame immediately following the loss of synchronization.

The LT should detect the synchronization error by using a threshold method on the bit error count for the frame. If the
BER calculated for the frameis less than 25 % then the BER calculated should go towards the total bit error count for

the measurement. If the BER calculated is greater than or equal to 25 % then the frame is counted as a synchronization
error and the total bit error count is not incremented.
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Annex H (informative):
Checklist

This annex providesin Table H.1 atraceability of the technical parameters for article 3.2 of Directive 2014/53/EU [i.10]
defined in ETSI EG 203 336 [i.13] with the technical requirements for conformance defined in clause 4 of the present
document. If atechnical parameter for article 3.2 of Directive 2014/53/EU [i.10] defined in ETSI EG 203 336 [i.13] has
not been included in the present document, an explanation is provided. An explanation is also provided whenever a
technical parameter defined in ETSI EG 203 336 [i.13] is covered by an alternative technical reguirement.

Table H.1: Checklist

Technical Parameters defined in ETSI Clauses of the Comments
EG 203 336 [i.13] present document
Transmitter Parameters

Transmit power limits and accuracy 4.5.1and 4.5.4

Transmitter Spectrum mask 45.5 For Higher level modulation options additionally
clause 4.5.12 applies.

Transmitter frequency stability 4.5.5

Transmitter Intermodulation attenuation n.a. An interfering signal entering the transmitter via
its antenna cannot have enough power level to
cause harmful intermodulation at the transmitter.

Transmitter unwanted emissions (OoB and 45.6

spurious domains)

Transmitter Time domain characteristics 45.8 Sets requirements on channel access and

(e.g. the duty cycle, turn-on and turn-off, maximum transmit time.

frequency hopping cycle, dynamic changes
of modulation scheme and others)

Receiver Parameters

Receiver sensitivity 45.7.1

Receiver co-channel rejection 4.5.7.3

Receiver adjacent channel selectivity 4.5.7.3

Receiver blocking 4.5.7.4and 4.5.7.5

Receiver spurious response rejection 4574

Receiver radio-frequency intermodulation 4.5.7.6

Receiver unwanted emissions in the 4574

spurious domain

Receiver dynamic range n.a. Dynamic range measurements implicitly covered

due to selectivity tests specified within the
present document.

Reciprocal mixing n.a. Implicitly covered due to interference
characteristics specified in terms of selectivity
and/or blocking.
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Annex J (informative):
Change history

Version Information about changes
The following changes have been made:

e The Voltage Standing Wave Ratio (VSWR) at the 50 Q socket of the Test Fixture
defined in clause 5.1.6 has been reduced to a maximum value of 1,2 for frequencies
below 2 100 MHz.

V2.3.1 e The maximum relative drift radio frequency in measurement uncertainty has been

= reduced to +1 kHz (table F.1).
e Moved Measurement uncertainties to an Informative annex.
e The spurious emissions limits given in clause 4.5.6.5.2, table 7 have been clarified
to reflect they are relative to edge carriers.
e The definitions of the extreme test conditions have been clarified.
e Replacement of manufacturer's declaration with dedicated tests.
The following changes have been made:

V3.2.1 e Resolved comments received from the European Commission with respect to ETSI
o EN 301 406-1 V.3.1.1.

e Revised Annex H (Checkilist).

e  More details on testing a device with non-constant envelope modulation option.
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History

Version | Date Status

Edition 1 | December 1993 | Publication as ETSI TBR 006

Edition 2 | January 1997 Publication as ETSI TBR 006

Edition 3 | June 1999 Publication as ETSI TBR 006

V14.1 March 2001 Publication as ETSI EN 301 406

V151 July 2003 Publication as ETSI EN 301 406

V211 July 2009 Publication as ETSI EN 301 406

V221 April 2016 Publication as ETSI EN 301 406 (Withdrawn)

V222 September 2016 | Publication as ETSI EN 301 406

V311 October 2022 Publication

V3.2.0 January 2026 SRAAP process EV 20260409: 2026-01-09 to 2026-04-09
V321 June 2026 SRAAP process VA 20260802: 2026-06-03 to 2026-08-03
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