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Abstract : This standard represents the Radio Conformance Tests (RCT) specification for base
stations and subscriber stations based upon the WirelessMAN-SC™ (10-66 GHz) air interface
specified in IEEE 802.16.
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote fairness
in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the
information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting
from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or that
the use of the material contained herein is free from patent infringement. IEEE Standards documents arefs$ipplfed “

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase, market,
or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the
time a standard is approved and issued is subject to change brought about through developments in the state of the art and
comments received from users of the standard. Every |IEEE Standard is subjected to review at least every five years for
revision or reaffirmation. When a document is more than five years old and has not been reaffirmed, it is reasonable to
conclude that its contents, although still of some value, do not wholly reflect the present state of the art. Users ade caution

to check to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a
competent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific
applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate acticaréo prep
appropriate responses. Since |IEEE Standards represent a consensus of concerned interests, it is important to ensure that any
interpretation has also received the concurrence of a balance of interests. For this reason, IEEE and the members of its
societies and Standards Coordinating Committees are not able to provide an instant response to interpretation requests except
in those cases where the matter has previously received formal consideration. At lectures, symposia, seminars, or educational
courses, an individual presenting information on IEEE standards shall make it clear that his or her views should be considered
the personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation with
IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate
supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board

445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331USA
NOTE—Attention is called to the possibility that implementation of this standard may require use of pubject
matter covered by patent rights. By publication of this standard, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. The IEEE shall not be responsjble for
identifying patents for which a license may be required by an IEEE standard or for conducting inquiries|into the
legal validity or scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive,
Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

(This introduction is not a part of IEEE Std 802.16/Conformance03-2004, IEEE Stalard for
Conformance to IEEE Standard 802.16— Part 3: Radio Conformance Tests (RCT) fdr0-66 GHz
WirelessMAN-SC™ Air Interface.)

This is the third of a set of standards specifying test methods for demonstreiogntance to IEEE
Standard 802.16. It represents the Radio Conformance Tests (RCT) for conformance specificaen of ba
stations and subscriber stations based upon the WirelessSMAN-SC (10-66 GHz) air infeztiioedsin

IEEE Standard 802.16. The work was developed within the IEEE 802.16 Working Group beginning in
March 2003.

Patents

Attention is called to the possibility that implementation of this standard may require use of subgct matt
covered by patent rights. By publication of this standard, no position is taken with respect to the existence
validity of any patent rights in connection therewith. The IEEE shall not be responsible ritfyidg
patents for which a license may be required by an IEEE standard or for conducting inquiriks latal
validity or scope of those patents that are brought to its attention.

Conformance test methodology

The multipart conformance test documents for IEEE Standard 802.16 are ideloyiffllEE Standard
802.16/ConformanceXX”. For example, the first part of the conformance specification for8EEEE is
designated “IEEE Standard 802.16/Conformance01”.

Notice to users

Errata

Errata, if any, for this and all other standards can be accessed at the following URL: http:/
standards.ieee.org/reading/ieee/updates/errata/indexWdsrs are encouraged to check this URL for errata
periodically

Interpretations

Current interpretations can be accessed at the following URL: http://standards.lessdarg/ieee/interp/
index.html.
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IEEE Standard for Conformance to IEEE 802.16™

Part 3: Radio Conformance Tests (RCT)
for 1066 GHz WirelessMAN-SC™
Alir Interface

1. Overview

To evaluate conformance of a particular implementation of a radio interface, it is necessary to have a
common radio testing document with common radio test procedures, as outlined in thet@eStrSctiure

and Test Purposes (TSS&TP) document. The Radio Conformance Tests (ROfigatjpec document

serves this purpose.

This document specifies the radio aspects of the test procedures and the test coreditiedlsto ensure
conformance to the WirelessSMAN-SC™ air interface in IEEE Std 802.16 and to support interdgerabili
between equipment developed by different manufacturers. It specifies tests of thenthemetbaadio
frequency (RF) signal processing functionalities in the transmitter and #ieeed he specification covers
basic RF aspects, including the radio frequency channel plans and those other pareuessary for radio
regulatory coexistence purposes. The tests primarily relate to physical layer spewsjchut the test
procedures require some basic functionalities from the medium access control layer.

The tests correspond to the requirements in IEEE Std 802.16™/Conformance02-2003. The relguaremen
given in conjunction with the tests.

In order to perform these tests, some dedicated test equipment and testinlifieapaiei required by test
laboratories. Requirements for test laboratories are provided in Annex A.

1.1 Scope

This standard represents the RCT specification for base stations (BS) aadbsulstations (SS) based
upon the WirelessMAN-SC™ (10-66 GHz) air interface specified in IEEE 832.16.

1.2 Purpose

These RCT specifications form the basis of conformance and interoperability testingadio interface.

IWhen IEEE 802.16 is referenced this generally includes the base document andtimny @&xiendments and corrigenda.
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2. References

The following documents contain provisions that, through reference in this text, constitute provisions of the
present document. References are either specific (identified by date of publicdition, mumber, version
number, etc.) or non-specific. For a specific reference, subsequent revisions do not apply.

IEEE Std 802.16-2001, IEEE Standard for Local and Metropolitan Area Networks—Part 16:effiadat
for Fixed Wireless Access Syste%s.

IEEE Std 802.16a™-2003, IEEE Standard for Local and Metropolitan Area Networks—Part 16: Air
Interface for Fixed Broadband Wireless Access Systems—Amendment 2: Medium Access Control
Modifications and Additional Physical Layer Specifications for 2-11 GHz.

IEEE Std 802.16¢™-2002, IEEE Standard for Local and Metropolitan Area Networks—Part 16eAadat
for Broadband Fixed Wireless Access Systems— Amendment 1: Detailed Syrstitles for 10-66 GHz.

IEEE Std 802.16™/Conformance01-2003, IEEE Standard for Conformance to IEEE Std 802.16™—Part 1:
Protocol Implementation Conformance Statement (PICS) Proforma for 10-66 GHz WirelesMAN™-SC Air
Interface.

IEEE Std 802.16/Conformance02-2003, IEEE Standard for Conformance to IEEE Std 802.16™—Part 2:
Test Suite Structure and Test Purposes for 10—-66 GHz WirelessMAN™-SC Air Interface.

ISO/IEC 9646-1:1994, Information technology — Open Systems Interconnection — Conformangg testin
methodology and framework —Part 1: General concepts.

ISO/IEC 9646-6:1995, Information technology — Open Systems Interconnection — Conformangg testin
methodology and framework - Part 6: Protocol profile test specification.

ISO/IEC 9646-7:1995, Information technology — Open Systems Interconnection — Conformangg testin
methodology and framework — Part 7: Implementation conformance statements.

3. Definitions and Abbreviations

3.1 Definitions

This document uses terms defined in IEEE Std 802.16-2001, as amended by IEEE Std 802.16a-2003 and
IEEE Std 802.16¢-2002.

3.2 Abbreviations

This document uses terms defined in IEEE Std 802.16-2001, as amended by IEEE Std 802.16a-2003 and
IEEE Std 802.16¢-2002.

2IEEE publications are available from the Institute of Electrical and Electrongisers, 445 Hoes Lane, P.O. Box 1331, Riscay,
NJ 08855-1331, USA (http://standards.ieee.org).

3ISO/IEC publications are available from the 1ISO Central Secret@&se Postale 56, 1 rue de Varembé, CH-1211, Genéve 20,
Switzerland/Suisse (http://www.iso.ch/). ISO/IEC publications also available in the United States from Global Engineering
Documents, 15 Inverness Way East, Englewood, CO 80112, U§A/dlobal.ihs.com/). Electronic copies are available in theddni
States from the American National Standards Institute, 25 West 88eet, 4th Floor, New York, NY 10036, USA (http://
www.ansi.org/).
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4. Measurement System

The general block diagram of the downlink and uplink system is illustrated in Figure 1.

to RF
Data | Randomiza- FEC Preamble Symbol Baseband Modulator | channel
tion | encoder prepend mapper pulse and
— g > > ™ shaping [ | physical [
interface
from RF
channel . Data
Physical Matched Symbol FEC De-
interface filter demapper decoder random-
—»| andburst [ > —> —»| ization [
demodulator

Figure 1—PHY Layer Conceptual Block Diagram

4.1 General Requirements

The general block diagram, naming the test interfaces, is given in Figure 2o€kelisigram describes the
main system components and interfaces only conceptually, without specifying the implemeifitagion.
manufacturer shall, during testing, occasionally make the signals in the listefdceseavailable for
measurements. In the figure, the following abbreviations aé:us

A: antenna interface
M: MAC interface
SC: symbol clock interface
BS SS
MAC 4 PHY- {{ PHY- ( \ PHY- H PHY- {4 MAC
BB RF | RF || BB
Mgs SCGs Ags Ass SGCss Mss

Figure 2—General Block Diagram
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4.2 Test Conditions

4.2.1 Test Under Normal Environmental Conditions

All conformance tests shall be carried out in normal environmental conditions. The result of the
measurements under normal environmental conditions shall be taken to be reference perforneance. T
reference performance will be used in comparison with representative measunemeéatat the climatic
limits. It is recognized that all requirements given in the standard are relevant formddinations of
temperature and humidity of the chosen climatic class. However, somenigtbe carried out only in
environmental reference conditions for reasons of practicality and convenience

The normal environmental conditions are the combinations of temperature, and humidity falling within th
limits specified below. Tests shall be performed in environmental conditions falling widse bounds.

Temperature: +15 °C to +30 °C

Relative humidity: 45% to 75%

All tests shall also be performed at three different carrier frequencies in the deftigeency bands
corresponding to Bottom, Middle, and Top frequencies.

4.2.2 Testing Under Extreme Environmental Conditions

In addition, some conformance tests shall be carried out for temperature variation onlgnicech
chemical and biological environmental stresses are outside the scope of thequesment.

The Implementation Under Test (IUT) shall be tested under extreme conditiorR306C — +40 °C
according to the declarations of the manufacttirer.

NOTE—Before testing at temperature extremes a period of stabilization is reﬁuired.

4+40 °C is a recommendation and not an upper limit which may be higher depending upon custegaér or |
requirements.

SNotes in text, tables, and figures are given for information only, and dmontiin requirements needed to implement
the standard.
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5. Required Tests
The required tests are listed in Table 1.

Table 1—Required Tests

Mandatory

Optional

Parameters for the SS

Downlink

Reed-Solomon (RS) outer code t = 10 / block conventional code (BCC)e &antrol

RS outer code other bursts

Fixed codeword operation

Shortened last codeword operation

Burst preamble

Modulation

RS outer code - information block length

zlzlzglg gz

Uplink

Randomization with programmable seed

RS outer coder - initial ranging

RS outer code other bursts

Fixed codeword operation

Shortened last codeword operation

BCC inner code

Burst preamble

Modulation

RS outer code - information block length

Y4 -4 - 4 4 I

Minimum performance

Tx dynamic range

<

Rx dynamic range

<

Tx RMS power level at maximum power level setting

Tx power level adjustment step accuracy

Symbol timing accuracy

Tx burst timing

Carrier frequency

Spectral mask

Ramp up / down time

<555 L

Output noise power spectral density when Tx is not transmitting

Modulation accuracy

Bit Error Rate (BER) performance threshold

Transition time from Tx to Rx and from Rx to Tx

1st adjacent channel interference

2nd adjacent channel interference

<51 L

Tx power level absolute accuracy

Parameters for the BS
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Table 1—Required Tests (continued)

Downlink
RS outer code t = 10/ BCC - frame control
RS outer code other bursts

Fixed codeword operation

Shortened last codeword operation

Burst preamble

Modulation

5585 L

RS outer code - information block length
Uplink
Randomization with programmable seed

RS outer coder - initial ranging

RS outer code other bursts

Fixed codeword operation

Shortened last codeword operation

BCC inner code

Burst preamble

Modulation

I Y4 -4 - 4 4 I

RS outer code - information block length

Minimum performance

Symbol timing accuracy

Carrier frequency

Spectral mask

Spurious

Tx RMS power level

Ramp up / down time

Modulation accuracy

Rx dynamic range

BER performance threshold

1st adjacent channel interference

Y I 4 4 4 I I

2nd adjacent channel interference

6. Test Procedures

Some test procedures assume that the counterpart for the IUT, déreseHS”, “Test SS” or “Tester”, has
some additional features not mandated by the 802.16 standard. These features are salelgithtre test
procedures. Typical tester functions are: capability to eject gating signals for theengast instruments,
special software for requesting a special behavior of the IUT. The tester also hasasitinibetter and
known output signal quality than the IUT.
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6.1 Tests for the Subscriber Station

6.1.1 RS Outer Code t =10 / BCC - Frame Control TP/SS/PHYDL/FC/CA000
6.1.1.1 Test Setup

Figure 3 shows the test setup for testing the RS outer code t = 10 / BCC - frame control.

A A
Test BS |_BS N SS | sSS
Attenuator

T Mgs i Mss

Test data to Received data
transmit Al\D/erage
ower
Meter

Figure 3—Test Setup for RS Outer Code t =10/ BCC - Frame Control

Instruments needed: Directional coupler
Attenuator
Average power meter

6.1.1.2 Test Procedure

The losses for the coupler and the connecting waveguides are measured atidrihator is calibrated.
When measuring the power, the effect of the coupler, the losses and the duty ajlche gdhken into
account.

A connection is setup between the Test BS and the SS. The Test BS is setdpd@aeonsisting of frames
filled with quadrature phase-shift keying (QPSK) modulated data and coded with block convolutienal cod
(BCC) + Reed- Solomon (RS) t = 4. The number of information bytes in a RS block shall be 1@8cHéte
error rate (PER) is monitored at the receiver. In this test we are on purpose using t =ad ¢h$@ in order

to avoid extremely small PERs. This will make the test perform faster. Thureé PER is adjusted
accordingly.

The attenuator is adjusted until the received power is —98 + 10log(B) dBm, where B is the symhol rate
MBaud.

The PER is measured at the SS and shall be less tha@% This test procedure, using the forward error
correction (FEC), is in conformance with the it bit error rate (BER) requirement of uncoded QPSK in the
base specification [1]. The fact that the packets are received correatgsphat the decoding of the frame
control portion, BCC + RS t = 4, works correctly. This is used to infer that the same caithing-\k0 works
correctly as well. The measured PER is another proof that the BCC decoding atsfiestorily.

Parameter Modulation BCC RS t Block Length
QPSK YES YES 4 128
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6.1.2 RS Outer Code Other Bursts TP/SS/PHYDL/RS/CA000-001

6.1.2.1 Test Setup

Figure 4 shows the test setup for testing the RS outer code other bursts.

A A
Test BS | BS R SS SS
Attenuator
Mgs i Mss
Test data to v Received data

transmit Alg/erage

ower

Meter

Figure 4—Test Setup for RS Outer Code Other Bursts

Instruments needed: Directional coupler
Attenuator

Average power meter

6.1.2.2 Test Procedure

The losses for the coupler and the connecting waveguides are measured atidrihator is calibrated.
When measuring the power, the effect of the coupler, the losses and the duty ajlcke gdhken into
account.

A connection is setup between the Test BS and the SS. The Test BS transmits ttheviburQ PSK
modulation, no BCC coding, RS coding witht = 0, 4, 8, and 12, and information bytes = 128.

The downlink frame is filled with bursts of test data. The received power is adjusted until the S/N is
approximately 10 dB above the actual threshold to ensure the quality of the signal.alfecdivied at the
SS is checked for correctness.

The Test BS inserts alternatively 0, 4, 8, or 12 erroneous bytes in the codeword corresponding t&f = 0, 4,
and 12. The SS shall receive the data correctly.

The Test BS inserts alternatively 1, 5, 9, or 13 erroneous bytes in the codeword corresponding t&f = 0, 4,
and 12. The SS shall not be able to receive the data correctly.

Parameter Modulation BCC RS t Block Length
QPSK NO YES 0,4,8,12 128
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6.1.3 Fixed Codeword Operation TP/SS/PHYDL/FCO/CA000
6.1.3.1 Test Setup

Figure 5 shows the test setup for testing the RS fixed codeword operation.

A A
Test BS |—BS , SS SS
Attenuator
Mgs i Mss
Test data to s Received data
transmit Alg/erage
ower
Meter

Figure 5—Test Setup for Fixed Codeword Operation

Instruments needed: Directional coupler
Attenuator
Average power meter

6.1.3.2 Test Procedure
The losses for the coupler and the connecting waveguides are measured atidrihator is calibrated.
When measuring the power, the effect of the coupler, the losses and the duty ajlcke gdhken into

account.

A connection is setup between the Test BS and the SS. The Test BS transhitstthevith RS using fixed
codeword option, QPSK modulation, no BCC coding, RS coding with t = 8 and information bytes = 128.

The downlink frame is filled with bursts of test data. The number of bytes in the downlinkrirast@ot be
a multiple of 128. The received power is adjusted until the S/N is approximately 10 d8 taleosctual
threshold to ensure the quality of the signal.

The SS receives the data correctly.

Parameter Modulation BCC RS t Block Length
QPSK NO YES 8 128
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6.1.4 Shortened Last Codeword Operation TP/SS/PHYDL/SC/CA000
6.1.4.1 Test Setup

Figure 6 shows the test setup for testing the RS shortened codeword operation.

A A
Attenuator
T Mgs i Mss
v
Test data to Received data
transmit Al\D/EFage
ower
Meter

Figure 6—Test Setup for Shortened Codeword Operation

Instruments needed: Directional coupler
Attenuator
Average power meter

6.1.4.2 Test Procedure

The losses for the coupler and the connecting waveguides are measured atidrihator is calibrated.
When measuring the power, the effect of the coupler, the losses and the duty ajlche gdhken into
account.

A connection is setup between the Test BS and the SS. The Test BS transrbitssts with RS using
Shortened codeword option, QPSK modulation, no BCC coding, RS coding with t = 8 and information
bytes = 128.

The downlink frame is filled with bursts of test data. The number of bytes in the downlinkrfrast@ot be
a multiple of 128. The received power is adjusted until the S/N is approximately 10 d8 taeozctual
threshold to ensure the quality of the signal.

The SS receives the data correctly.

Parameter Modulation BCC RS t Block Length
QPSK NO YES 8 128
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6.1.5 Burst Preamble TP/SS/PHYDL/BP/CA000

6.1.5.1 Test Setup

Figure 7 shows the test setup for testing the burst preamble.

Test BS Ags >

TMBS

Test data to
transmit Average

Power

Meter

—

A4

Attenuator

IEEE

Std 802.16/CONFORMANCE03-2004

Figure 7—Test Setup for Burst Preamble

Instruments needed: Directional coupler
Attenuator
Average power meter

6.1.5.2 Test Procedure

SS

iMss

Received data

The losses for the coupler and the connecting waveguides are measured atidrihator is calibrated.
When measuring the power, the effect of the coupler, the losses and the duty ajlche gdhken into

account.

A connection is setup between the Test BS and the SS. The Test BS is setup to transmihedatmen t
division multiple access (TDMA) portion of the frame.

The downlink frame is filled with bursts of test data. The received power is adjusted until the S/N is
approximately 10 dB above the actual threshold to ensure the quality ofniaé si

The SS receives the data correctly.

The fact that the SS receives the data correctly proves that the SS is able to synchronizerielmivges,

which are in the beginning of each TDMA burst.
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6.1.6 Modulation TP/SS/PHYDL/M/CA000-002

6.1.6.1 Test Setup

Figure 8 shows the test setup for testing the modulation.

Test BS | 28BS ,

Mgs

Test data to
transmit

Instruments needed:

6.1.6.2 Test Procedure

—

A4

Average
Power
Meter

Attenuator

IEEE STANDARD FOR CONFORMANCE TO IEEE 802.16 PART 3:

Mss

Received data

Figure 8—Test Setup for Modulation

Directional coupler
Attenuator

Average power meter

The losses for the coupler and the connecting waveguides are measured atidnihator is calibrated.
When measuring the power, the effect of the coupler, the losses and the duty ajiche gdhken into

account.

A connection is setup between the Test BS and the SS. The Test BS is setup to transmihedatmen t
division multiplex (TDM) and TDMA portions of the frame (for H-FDD subscriber stations) with all
modulation schemes supported by the SS present in each frame. The FEC shall ioé@moaay of the

mandatory modes

The downlink frame is filled with bursts of test data. The received power is adjusted until the S/N is
approximately 10 dB above the actual threshold to ensure the quality ofniaé si

The SS receives the data correctly.

6.1.7 RS Outer Code - Information Block Length TP/SS/PHYDL/IBL/CA000Q

6.1.7.1 Test Setup

Figure 9 shows the test setup for testing the RS outer code - Information Block Length.

12
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