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Proposal for Radio Conformance Test specification for P1802.16.3

LarsLindh
Nokia

1. Introduction

To evaluate conformance of a particular implementation of aradio interface, it is hecessary to have a com-
mon radio testing document with common radio test procedures as outlined in the Test Suite Structure and
Test Purposes (TSS& TP) document. The Radio Conformance Test (RCT) specification document serves
this purpose.

2. Scope
This document is a specification for the radio conformance test of the 802.16 PHY layer.
The scope of the document is as follows:

It specifies the test procedures and the test conditions in order to ensure the interoperability between equip-
ment developed by different manufacturers. Thisis achieved by testing the baseband and RF signal process-
ing functionalities in the transmitter and the receiver. The specification covers basic RF aspects, including
the radio frequency channel plans and those other parameters necessary for radio regul atory coexistence pur-
poses.

The tests correspond to the requirements in the Test Purposes in the IEEE 802.16 10-66 GHz conformance
testing. Sub-part 2; "Test Suite Structure and Test Purposes (TSS & TP) Specification”. The requirements
are given in conjunction with the tests.

Requirements for the test laboratories are given in Annex A

3. Purpose

In order to ensure interoperability between the equipment built by different manufacturers from the PHY-
perspective and compliance with |EEE Std 802.16-200: “Local and Metropolitan Area Networks — Part 16:
Standard Air Interface for Fixed Wireless Access Systems”, standardized conformance test procedures for
the PHY specifications are specified. However, for supporting these test procedure some basic functional-
itiesfrom the MAC layer are required.

In order to perform these tests some dedicated test equipment and testing capabilities are required by the test
laboratories.
4. References

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

For non-specific references, the latest versions apply.

(1]

(2]

(3]

(4]

(5]

(6]

(7]

IEEE Std 802.16-200: “Loca and Metropolitan Area Networks — Part 16: Standard Air Interfacefor
Fixed Wireless Access Systems’

ISO/IEC 9646-1: “Information technology — Open Systems Interconnection — Conformance testing
methodologyand framework — Part 1: General concepts’

ISO/IEC 9646-7: “Information technology - Open Systems I nterconnection — Conformance testing
methodologyand framework - Part 6: Protocol profile test specification”

ISO/IEC 9646-7: “Information technology — Open Systems Interconnection — Conformance testing
methodologyand framework — Part 7: Implementation Conformance Statements’

|EEE 802.16¢-2002: “Amendment to |EEE Standard for Local and Metropolitan Area Networks —
Part 16:Air Interface for Broadband Fixed Wireless Access Systems — Detailed System profiles for
10-66 GHz"

IEEE P1802.16.1/D1-2002: “Protocol Implementation Conformance Statements for 10-66 GHz
WirelessMAN-SC Air Interface”

IEEE 802.16 10-66 GHz conformance testing. Sub-part 2: "Test Suite Structure and Test Purposes
(TSS & TP) Specification"

5. Definitions abbreviations

5.1 Definitions

For the purposes of this document, the terms defined in [1], as amended by [5], [6], and [7] apply.

5.2 Acronyms

For the purposes of this document, the acronyms defined in [1], as amended by [5], [6], and [7] apply.

6. Overview

The IEEE 802.16 Part 16: "Air Interface for Fixed Broadband Wireless Access Systems' specifies the
802.16 transmission scheme in order to guarantee interoperability between equipment developed by differ-
ent manufacturers. Thisis achieved by describing all signal processing structures and all protocol issues.

The 802.16 Radio Conformance Testing specification (RCT) is intended to specify the conformance testing
procedures and requirements (in both directions for both the BS and SS) of all parameters specified in the
physical layer. The test requirements are defined in IEEE 802.16 10-66 GHz conformance testing. Sub-part
2: "Test Suite Structure and Test Purposes (TSS & TP) Specification™ and are also described in conjunction
with the test procedures.
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In addition to the main requirements of the 802.16 RCT, Test Laboratory equipment requirements are

described in Annex A.

The general block diagram of the 802.16 downlink and uplink system isillustrated in Figure 1.

ToRF
Data i Baseband Modulator | channel
Randomiza FEC Preamble Symbol -
—» i — > > 9 pulse L 9| and physical ——»
tion encoder prepend mapper shaping interface
From RF .
channdl mgﬁe Matched Symbol FEC Derandomi Data
and burst > filter | demapper [| decoder [P zation —>
demod

Figure 1—PHY layer conceptual block diagram

6.1 General Requirements

The general block-diagram with naming of test interfacesis given in Figure 2. The block diagram describes
only conceptually the main system components and interfaces, and does not dictate any implementation. The
manufacturer shall during the testing occasion make the signals in the listed interfaces available for mea-
surements.

The following abbreviations have been used:

A: Antennainterface
M: MAC interface
SC: Symbol Clock interface
BS
MAC H PHY- H{ PHY-
BB RF
Mgs SCgs

SS
PHY- H PHY- H MAC
RF BB
SCss Mss

Figure 2—General block diagram
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6.2 Test Conditions

7. Environmental requirements

8. Required Tests

IEEE C1802.16.3-03/01r0

The required tests are described in the IEEE 802.16 1066 GHz conformance testing. Sub-part 2: "Test
Suite Structure and Test Purposes (TSS & TP) Specification™” [7] and listed in table 1.Test Procedures

Table 1—Required tests

Mandatory

Optional

Parametersfor the Subscriber Sation

Downlink

RS outer codet = 10/ BCC - frame control

RS outer code other bursts

Fixed codeword operation

Shortened last codeword operation

Burst preamble

Modulation

RS outer code - information block length

5581 L

Uplink

Randomization with programmabl e 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

85K L

Minimum performance

Channel allocation

Transmitter dynamic range

Receiver dynamic range

Transmitter RMS power level at maximum power level setting

£ gL
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Table 1—Required tests (continued)

IEEE C1802.16.3-03/01r0

Transmitter power level adjustment step accuracy

Symbol timing accuracy

Transmitter burst timing

Carrier frequency

Spectral mask

Ramp up / ramp down

Output noise power spectral density

M odulation accuracy

BER performance threshold

Transition time from Tx to Rx and from Rx to Tx

1st adjacent channel interference

2nd adjacent channel interference

N4 IEdEYEdE4EdEdEY YD

Parametersfor the Base Sation

Downlink

RS outer codet = 10/ BCC - frame control

RS outer code other bursts

Fixed codeword operation

Shortened last codeword operation

Burst preamble

Modulation

RS outer code - information block length

558 L

Uplink

Randomization with programmabl e seed
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Table 1—Required tests (continued)

Carrier frequency

Spectral mask

Spurious

Transmitter RM S power level

Ramp up / ramp down

Modulation accuracy

Receiver dynamic range
BER performance threshold
1st adjacent channel interference

YYD I

2nd adjacent channel interference

9. Test Procedures

Some test procedures assume that the counterpart for the IUT, denoted “Test BS’, “Test SS” or “Tester”, has
some additional features not mandated by the 802.16 standard. These features are solely there to aid the test
procedures. Typical tester functions are: capability to gject gating signals for the measurement instruments,
special software for requesting a specia behaviour of the IUT. The Tester also has significantly better and
known output signal quality than the IUT.
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9.1 Tests for the Subscriber Station
9.1.1 RS outer code t =10/ BCC - frame control
9.1.1.1 Test setup

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

Test BS ABS .| Directiona ASS ss
coupler
Attenuator
T Mgs l Mss
Test datato : Received data
transmit Alg/oerage
wer
Meter

Figure 3—Test setup for RS outer codet =10/ BCC - frame control

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.1.1.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account

A connection is setup between the Test BS and the SS. The Test BS is setup to send data consisting of frames
filled with QPSK modulated data and coded with Block Convolutional Code + Reed Solomon t = 4. The
number of information bytes in a RS block shall be 128. The data received at the SS is compared with the
transmitted data.

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

The bit error rate (BER) is measured at the SS from the payload of the accepted packets and shall be less
than 1.12 10°”7. This test procedure, using the FEC, isin conformance with the BER requirement of uncoded
QPSK in the base specification [1]. The fact that the packets are received correctly proves that the decoding
of the frame control portion, BCC + Reed-Solomon t=10, works correctly. The measured BER is another
proof of that the BCC decoding works satisfactorily.
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9.1.2 RS outer code other bursts
9.1.2.1 Test setup

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

Test BS ABS | Directiona Ass SS
coupler
Attenuator
T Mgs l Mss
v
Test datato Received data
transmit AF\)/Oefage
wer
Meter

Figure 4—Test setup for RS outer code other bursts

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.1.2.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS transmits the bursts with QPSK modula-
tion, 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 10 dB
above the actual threshold. The datareceived at the SSis checked for correctness.

The Test BS inserts aternatively 0, 4, 8 or 12 erraneous bytes in the codeword correspondingtot =0, 4, 8
and 12. The SS shall receive the data correctly.

The Test BS inserts aternatively 1, 5, 9 or 13 erraneous bytes in the codeword correspondingtot =0, 4, 8
and 12. The SS shall not be able to receive the data correctly.
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9.1.3 Fixed codeword operation
9.1.3.1 Test setup

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

Test BS ABS .| Directional ASS sS
v coupler
Attenuator
Mgs l Mss
Test datato T Received data
transmit AF\>Ioer age
wer
Meter

Figure 5—Test setup for Fixed codeword operation

Instruments needed: Directional coupler
Attenuator
Average power meter

9.1.3.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS transmits the bursts with Reed-Solomon
using Fixed codeword option, QPSK modulation, no BCC coding, RS coding with t = 8 and information
bytes = 128.

The downlink frameisfilled with bursts of test data. The number of bytesin the downlink frame must be not
be amultiple of 128. The received power is adjusted until the S/N is 10 dB above the actual threshold.

The SS receives the data correctly.
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9.1.4 Shortened last codeword operation
9.1.4.1 Test setup

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

Test BS ABS .| Directiona ASS ss
d coupler
Attenuator
T Mgs l Mss
v
Test datato Received data
transmit Ag(;e\:vage
er
Meter

Figure 6—Test setup for Shortened codeword operation

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.1.4.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

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

The downlink frameisfilled with bursts of test data. The number of bytesin the downlink frame must be not
be amultiple of 128. The received power is adjusted until the S/N is 10 dB above the actual threshold.

The SS receives the data correctly.

10
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9.1.5 Burst preamble
9.1.5.1 Test setup

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

Test BS ABs | Directiond Ass SS
d coupler
Attenuator
T Mgs i Mss
Test datato T Received data
transmit AF\)/(;evrvage
er
Meter

Figure 7—Test setup for burst preamble

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.1.5.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS is setup to transmit datain the 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 10 dB
above the actual threshold.

The SS receives the data correctly.

The fact that the SS receives the data correctly proves that the SSis able to synchonize to burst preambles,
which are in the beginning of each TDMA burst.
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9.1.6 Modulation
9.1.6.1 Test setup

Figure 8 shows the test setup for testing the modulation.

Test BS ABs | Directiond Ass SS
d coupler
Attenuator
Mgs Mss
v
Test datato Received data
transmit AF\>Ioer age
wer
Meter

Figure 8—Test setup for modulation

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.1.6.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BSis setup to transmit datain the TDM and
TDMA portions of the frame with all modulation schemes supported by the SS.

The downlink frame is filled with bursts of test data. The received power is adjusted until the S/N is 10 dB
above the actua thresholds.

The SS receives the data correctly.

12
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9.1.7 RS outer code - Information Block Length
9.1.7.1 Test setup

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

Test BS ABS .| Directional ASS sS
d coupler
Attenuator
T Mgs l Mss
Test datato T Received data
transmit AF\>Ioer age
wer
Meter

Figure 9—Test setup for RS outer code - Information Block Length

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.1.7.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. QPSK modulation, no BCC coding, RS coding with
information block length = 6, 128, 239 and t = 8 are used.

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

The SS shall receive the data correctly.
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9.1.8 Randomization with programmable seed

9.1.8.1 Test setup

Figure 10 shows the test setup for randomization with programmabl e seed.

Test BS

Ags

lMBS

Received data

Attenuator

Gating signal
for TDD and
H-FDD

Directional
coupler

Ass

IEEE C1802.16.3-03/01r0

Average
Power
Meter

i

Test datato
transmit

Figure 10—Test setup for randomization with programmable seed

Instruments needed:

Directional coupler

Attenuator

Average power meter

9.1.8.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS commands the SS to use burst profiles

with different seed values for the randomization.

Datais transmitted in the uplink.

The Test BS shall receive the data correctly.

14
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9.1.9 RS outer coder - Initial ranging

9.1.9.1 Test setup

Figure 11 shows the test setup for testing the RS outer code - Initia ranging.

Test BS

Ags

lMBS

Received data

Instruments needed:

Attenuator

Gating signal
for TDD and
H-FDD

Directional
coupler

Ass

IEEE C1802.16.3-03/01r0

Average
Power
Meter

i

Test datato
transmit

Figure 11—Test setup for RS outer code - Initial ranging

Directional coupler

Attenuator

Average power meter

9.1.9.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS.

The Test BS commands the SS to use burst profiles with RS parameter t = 10 for initial ranging.

The SS sends a RNG-REQ mesage in the initial ranging opportunity. The Test BS receivs the data correctly.
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9.1.10 RS outer code other bursts

9.1.10.1 Test setup

Figure 12 shows the test setup for testing the RS outer code other bursts.

Test BS

Ags

lMBs

Received data

Instruments needed:

Attenuator

Gating signal
for TDD and
H-FDD

Directional
coupler

Ass

IEEE C1802.16.3-03/01r0

Average
Power
Meter

i

Test datato
transmit

Figure 12—Test setup for RS outer code other bursts

Directional coupler

Attenuator

Average power meter

9.1.10.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS commands the SS to use burst profiles
with the RS parameter t = 0, 4, 8 or 12, and information bytes 128 are used.

Datais transmitted in the uplink

The Test BS receives the data correctly.

16
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9.1.11 Fixed codeword operation
9.1.11.1 Test setup

Figure 13 shows the test setup for testing the RS fixed codeword operation.

Directional SS
Test BS coupler [ SS
Attenuator
i Mps T Mss
Gating signal v
Received data for TDD and Test datato
H-FDD Average transmit
> Power
Meter
Figure 13—Test setup for Fixed codeword operation
Instruments needed: Directional coupler

Attenuator
Average power meter

9.1.11.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS commands the SS to use burst profiles
with Reed-Solomon Fixed codeword option, QPSK modulation, no BCC coding, RS coding with t = 8 and
information bytes = 128 in all uplink bursts. The number of bytes in the downlink frame must be not be a
multiple of 128.

Dataistransmitted in the uplink.

The Test BS receives the data correctly.
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9.1.12 Shortened last codeword operation
9.1.12.1 Test setup

Figure 14 shows the test setup for testing the RS shortened codeword operation.

Ags . A
Directional SS
Test BS coupler . |# SS
f Attenuator
i Mgs T Mss
Gating signal v
Received data for TDD and Test datato
H-FDD Average transmit
> Power
Meter

Figure 14—Test setup for Shortened codeword operation

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.1.12.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS commands the SS to use burst profiles
with Reed-Solomon Shortened codeword, QPSK modulation, no BCC coding, RS coding with t = 8 and
information bytes = 128 in all uplink bursts. The number of bytes in the downlink frame must be not be a
multiple of 128.

Datais transmitted in the uplink.

The Test BS receives the data correctly.

18



':‘IS(DOO\IG)U‘I-&Q)I\)I—‘

2003-05-08

9.1.13 BCC inner code

9.1.13.1 Test setup

Figure 15 shows the test setup for testing the BCC innercode operation.

Test BS

Aps

iMBS

Received data

Instruments needed:

Attenuator

Gating signal
for TDD and
H-FDD

Directional
coupler

IEEE C1802.16.3-03/01r0

A4

Average
Power
Meter

i

Test datato
transmit

Figure 15—Test setup for BCC inner code operation

Directional coupler

Attenuator

Average power meter

9.1.13.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.

When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS commands the SS to use burst profiles

with BCC inner code in al uplink bursts.

Datais transmitted in the uplink.

The Test BS receives the data correctly.
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9.1.14 Burst preamble
9.1.14.1 Test setup

Figure 16 shows the test setup for testing the burst preamble.

ABs - A
Directional SS
Test BS oo 4 Ss
Attenuator
i Mgs T Mss
Gating signal v
Received data for TDD and Test datato
H-FDD Average transmit
> Power
Meter
Figure 16—Test setup for burst preamble
Instruments needed: Directional coupler

Attenuator
Average power meter

9.1.14.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS commands the SS to use burst profiles
with different preamble lengths in the uplink bursts.

Datais transmitted in the uplink.

The Test BS receives the data correctly.

20
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9.1.15 Modulation
9.1.15.1 Test setup

Figure 17 shows the test setup for testing the modulation schemes.

':‘IS(DOO\IG)U‘I-&Q)I\)I—‘

Ags . A
Directional SS
Test BS coupler SS
f Attenuator
i Mgs T Mss
Gating signal v
Received data for TDD and Test datato
H-FDD Average transmit
> Power
Meter
Figure 17—Test setup for the modulation schemes
Instruments needed: Directional coupler

Attenuator

Average power meter

9.1.15.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.

When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS commands the SS to use burst profiles
with the different modulation schemes supported by the SSin the uplink bursts.

Datais transmitted in the uplink.

The Test BS receives the data correctly.
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9.1.16 RS outer code - Information Block Length

9.1.16.1 Test setup

IEEE C1802.16.3-03/01r0

Figure 18 shows the test setup for testing the RS outer code - Information Block Length.

Aps

Received data

Instruments needed:

Attenuator

Gating signal
for TDD and
H-FDD

Directional
coupler

Ass

Directional coupler

Attenuator

Average power meter

9.1.16.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.

A4

Average
Power
Meter

SS

i

Test datato
transmit

Figure 18—Test setup for RS outer code - Information Block Length

When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS commands the SS to use burst profiles

with the the RS parameter Information block length = 6, 128 and 239. RS parameter t = 8.

Datais transmitted in the uplink.

The Test BS receives the data correctly.

22
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9.1.17 Channel allocation
9.1.17.1 Test setup

Figure 19 shows the test setup for testing the channel allocation.

Circulator
A A
Tet BS |25 - S| ss
Attenuator
i Mgs T Mss
Gating
signal Frequency
> Meter

Figure 19—Test setup for Channel allocation

Instruments needed: Circulator
Attenuator
Fregquency meter

9.1.17.2 Test procedure
The Test BS and the SS are set in the CW test mode. The attenuator is adjusted for an optimal reception level

The Test BS generates frequencies which are multiples of 250 KHz in frequency range declared by the SS
manufacturer

The SSis able to lock to the frequencies generated by the Test BS. For TDD the frequencies for the Test BS
and SS shall be equal and for FDD they shall be separated by the duplex distance declared by the manufac-
turer.
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9.1.18 Tx Dynamic range
9.1.18.1 Test setup

Figure 20 shows the test setup for testing the Tx Dynamic Range

ABs - A
Directional SS
Test BS oo 4 Ss
Attenuator
i Mgs T Mss
Gating signal v
Received data for TDD and Test datato
H-FDD Average transmit
> Power
Meter
Figure 20—Test setup for Tx Dynamic Range
Instruments needed: Directional coupler

Attenuator
Average power meter

9.1.18.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS commands the SSto use the most robust
burst profile. Datais transmitted in the uplink.

The attenuator is slowly adjusted to its lowest value and as a consequency the SS shall decrease its transmit
power until the minimum operable value is achieved. The transmitted power is measured and recorded. The
attenuator is then slowly increased until the SS reaches its maximum operable value. The transmitted power
is measured and recorded.

The difference between the two power valuesis the Tx dynamic range and shall be >= 40 dB.

24
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9.1.19 Rx Dynamic range
9.1.19.1 Test setup

Figure 21 shows the test setup for testing the Rx Dynamic Range

Test BS ABS Directional ASS sS

coupler
T Mgs

A4

Attenuator
Gating signal i M ss
for TDD and
H-FDD

A 4

Test datato Received data
transmit Average
Power
Meter
Figure 21—Test setup for Rx Dynamic Range
Instruments needed: Directional coupler

Attenuator
Average power meter

9.1.19.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS commands the SSto use the most robust
burst profile. Datais transmitted in the downlink.

The attenuator is slowly adjusted to its lowest operable value. The power of the received signal is measured
and recorded. The attenuator is then slowly increased until the the maximum operable value is reached. The
power is measured and recorded.

The difference between the two power valuesis the Rx dynamic range and shall be >= 40 dB.
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9.1.20 Tx Power level at maximum power level setting

9.1.20.1 Test setup

IEEE C1802.16.3-03/01r0

Figure 20 shows the test setup for testing the Tx Power level at maximum power level setting

Aps

Received data

Instruments needed:

Directional coupler

Attenuator

Gating signal
for TDD and
H-FDD

Directional
coupler

Ass

Attenuator

Average power meter

9.1.20.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.

A4

Average
Power
Meter

SS

i

Test datato
transmit

Figure 22—Test setup for Tx Power at maximum power level setting

When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS commands the SSto use the most robust
burst profile. Datais transmitted in the uplink.

The attenuator is slowly adjusted towards its highest value until the SS increases its transmit power to its
maximum. The Test BS shall receive the data correctly. The power is measured

The power shall be >= 15 dBm.

26
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9.1.21 Tx Power level adjustment step accuracy
9.1.21.1 Test setup

Figure 23 shows the test setup for testing the Tx Power level adjustment step accuracy.

Ags - A
Directional SS
Test BS coupler . |# SS
Attenuator
i Mgs T Msg
Gating signal v
Received data for TDD and Test datato
H-FDD Average transmit
> Power
Meter

Figure 23—Test setup for Tx Power level step adjustment step accuracy

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.1.21.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS commands the SSto use the most robust
burst profile at the bottom, medium and top values of the transmit power range. Data is transmitted in the
uplink.The transmit power is measured

The Test BS commands the SS to adjust its transmit power level with the step sizes +/- [0.5 - 2.0] dB, +/- [2
- 5] dB and > +/- 5 dB.

The measured change in power shall be monotonically positive (negative), +/- 2 dB of the requested change,
+/- 5 dB of the requested change.
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9.1.22 Symbol timing accuracy
9.1.22.1 Test setup

Figure 24 shows the test setup for testing the symbol timing accuracy.

A A
Test BS BS > SS sS
Attenuator
Mpgs T SCqs SCss
v !
Test datato
transmit Phase com- Jitter Meter
parator

Figure 24—Test setup for symbol timing accuracy

I nstruments needed: Directional coupler
Attenuator
Jitter meter
Phase comparator

9.1.22.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The downlink frame is filled with bursts of QPSK
modulated data. The received power is adjusted until the S/N is 10 dB above the actual threshold.

Thejitter of the SS symbol clock is measured. Peak-to-peak jitter during a 2 sec measurement period must
be less than 2 %.

The symbol clock of the Test BS and SS are connected to a phase comparator. The SS shall be locked to the
Test BS symbol clock.

28
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9.1.23 Tx Burst timing

9.1.23.1 Test setup

Figure 25 shows the test setup for testing the Tx Burst timing.

IEEE C1802.16.3-03/01r0

A

Ass irecti
Directional
Test BS coupler
Attenuator
i Mgs
Gating signal v
Received data for TDD and
H-FDD Downcon-
> verter
Oscilloscope
Figure 25—Test setup for Tx Burst timing
I nstruments needed: Directional coupler
Attenuator
Downconveter
Oscilloscope

9.1.23.2 Test procedure

i

Test datato
transmit

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. Data is transmitted in the uplink with QPSK modula-

tion.

The Test BS defines the burst at different positions with 0.25 symbol time resolution by using unsolicited

RNG-RSP messages.

The actual position of the burst is compared with the gating signal provided by the Test BS. The difference

shall be less than 0.125 symbol time.
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9.1.24 Carrier frequency

9.1.24.1 Test setup

Figure 26 shows the test setup for testing the carrier frequency.

IEEE C1802.16.3-03/01r0

Circulator
A A
Tet BS |25 - S
Attenuator
i Mgs
Gating
signa Frequency
> Meter
Figure 26—Test setup for Carrier frequency
Instruments needed: Circulator

Attenuator

Fregquency meter

9.1.24.2 Test procedure

The Test BS and the SS are set in the CW test mode. The attenuator is adjusted for an optimal reception level

The Test BS generates frequencies which are multiples of 250 KHz in frequency range declared by the SS

manufacturer

The SSis able to lock to the frequencies generated by the Test BS. For TDD the frequencies for the Test BS
and SS shall be equal and for FDD they shall be separated by the duplex distance declared by the manufac-

turer.
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9.1.25 Spectral mask
9.1.25.1 Test setup

Figure 27 shows the test setup for testing the spectral mask.

Circulator
A A
Tet BS |25 - S| ss
Attenuator
i Mgs T Mss
Gating
signa Spectrum
»| Analyzer

Figure 27—Test setup for Spectral mask

Instruments needed: Circulator
Attenuator
Spectrum Analyzer

9.1.25.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS commands the SSto use the most robust
burst profile. Datais transmitted in the uplink.

The spectrum is measured with a spectrum analyzer. The spectrum shall not exceed the mask given by the
local regulator.

The settings of the spectrum analyzer shall be according to table 2

Table 2—Spectrum analyzer settings

Paramter SS
Center frequency Actuad
Span 140 MHz
Scan time Auto
Resol ution bandwidth 300 KHz
Video bandwidth 100 KHz
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9.1.26 Ramp up / down time
9.1.26.1 Test setup

Figure 28 shows the test setup for testing the Ramp up / down time.

ABs . A
Directional SS
Test BS coupler [ SS
Attenuator
i Mgs T Mss
Gating signal v
Received data for TDD and Test datato
H-FDD Downcon- transmit
> verter
Oscilloscope
Figure 28—Test setup for Ramp up / down time
I nstruments needed: Directional coupler
Attenuator
Downconerter
Oscilloscope

9.1.26.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. Data is transmitted in the uplink with QPSK modula-
tion.

The ramp up/ ramp down times are measured and shall be <= 24 symbols.
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9.1.27 Output noise power spectral density when Tx is not transmitting
9.1.27.1 Test setup

Figure 29 shows the test setup for testing the Output noise power spectral density.

':‘IS(DOO\IG)U‘I-&Q)I\)I—‘

Ags . A
Directional SS
Test BS | o ss
Attenuator
T Mgs i Mss
Gating signal v
for TDD and
H-FDD Average
> Power
Meter

Figure 29—Test setup for Output noise power spectral density

Instruments needed:

Directional coupler

Attenuator

Average power meter

9.1.27.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

The SSis operable, listening to the downlink. No connections are setup.

The output noise power emitted from the SS when not trasnmitting shall be <=-80 dBm/Mhz
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9.1.28 Modulation accuracy
9.1.28.1 Test setup

Figure 29 shows the test setup for testing the modulation accuracy.

ABs . A
Directional SS
Test BS oo 4 Ss
Attenuator
i Mgs T Mss
Gating signal v
Received data for TDD and Test datato
H-FDD Average transmit
> Power
Meter
Figure 30—Test setup for Modulation accuracy
I nstruments needed: Directional coupler

Attenuator
Average power meter

9.1.28.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

The system is setup for a BER test for the Test BS. The sensitivity value P for the Test BS for BER=103is
measured using a high quality transmitter as the signal source.

The sensitivity value M for the Test BS for BER=10"3 is measured using the SS as the signal source. The dif-
ference M - P shall be less than or equal to the valuesin column 2 in table 3. The corresponding EVM fig-
ures are shown in columns 3 and 4.

Table 3—EVM requirements

implerTTe)l(’l_tation no elfq\lﬁgl/l izer qutEJ\a/I'iszer
margin
QPSK 0.5dB 12% 10%
16-QAM 1.0dB 6 % 3%
64-QAM 15dB 15%
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9.1.29 BER performance threshold
9.1.29.1 Test setup

Figure 31 shows the test setup for testing the BER performance threshold.

Tet BS |PBS | Directiona Ass ss
coupler
Attenuator
T M BS Gating l MSS
signal v
Test datato Received data
transmit Agoerage
> wer
Meter

Figure 31—Test setup for BER performance threshold

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.1.29.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS transmits the bursts with all supported
modulation schemes and no FEC. CRC is disabled

The BER is computed from the payload of the data packets accepted by the SS. The attenuator is adjusted

until BER = 10" and then 10°®. The input power is measured and shall be according to table 4. B is the sym-
bol rate in MBaud.

Table 4—BER performance threshold sensitivity values

BER 10°3 BER 10°®
QPSK -94 + 10log(B) dBm | -90 + 10log(B) dBm
16-QAM -87 + 10log(B) dBm | -83 + 10log(B) dBm
64-QAM -79+ 10log(B) dBm | -74 + 10log(B) dBm
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9.1.30 Transition time from Tx to Rx and from Rx to Tx
9.1.30.1 Test setup

Figure 32 shows the test setup for testing the Transition time from Tx to Rx and from Rx to Tx.

Ags . A
Directional SS
Test BS coupler |4 SS
Attenuator
l Mgs T Mgs
Gating signal
Received data for TDD and Test datato
H-FDD Average transmit
> Power
Meter

Figure 32—Test setup for Transition time from Tx to Rx and from Rx to Tx

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.1.30.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The attenuator is adjusted for an optimal signal qual-
ity. The Test BS provides downlink and uplink maps with a transition time between the end of an uplink
burst and the start of an downlink burst of 2 us for TDD and 20 us for H-FDD and with transition times
between the end of an downlink burst and start of an uplink burst of 2 us for TDD and 20 us for H-FDD.
Uplink and downlink datais generated.

The SS succesfully trasnmits uplink data and receives downlink data.
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9.1.31 1st adjacent channel interference
9.1.31.1 Test setup

Figure 33 shows the test setup for testing the 1st adjacent channel interference.

Signal
generator
Attenuator 2
A4
Ags Power Directional Ass
Test BS Combiner coupler SS
Attenuator 1 Attenuator 3 M
M
T BS Gating v SS
signal
Test datato Algloevrvaegre Received data
transmit Meter
Figure 33—Test setup for 1st adjacent channel interference
I nstruments needed: Directional coupler

Attenuators
Average power meter
Power combiner

9.1.31.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuators are calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account. Attenuators 1
and 2 are used to adjust the ratio between the useful and interfering signals. Attenuator 3 is used for adjuste-
ing the absolut signal level at the receiver and can be held at a constant value of 10 dB. The signal generator
transmits asimilar signal as the useful signal on the first adjacent channel.

A connection is setup between the Test BS and the SS. Attenuator 2 is set to its maximum value and the sig-
nal generator is switched off. Downlink QPSK data is generated and attenuator 1 is adjusted for BER = 102
(10°%). The signal power isincreased by 3 (1) dB and the power is measured.

The signal generator is switched on and attenuator 2 is decreased until BER = 103 (10°%) is achieved. The
Test BSisturned off and the power of the interfereing signal is measured.

The procedure is repeated for the other modulation schemes, 1 dB degradation and BER = 10°®. The C/I val-
ues shall be according to tables 5 and 6.
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1dB 3dB

degradation degradation
QPSK -5dB -9dB
16-QAM +2dB -2dB
64-QAM +9dB +5dB

1dB 3dB

degradation degradation
QPSK -1dB -5dB
16-QAM +6 dB +2 dB
64-QAM +13dB +9dB
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Table 5—1st adjacent channel interferenece BER103

Table 6—1st adjacent channel interference BER=10®
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9.1.32 2nd adjacent channel interference
9.1.32.1 Test setup

Figure 34 shows the test setup for testing the 2nd adjacent channel interference.

Signal
generator
Attenuator 2
A4
Ags Power Directional Ass
Test BS Combiner »  coupler SS
Attenuator 1 Attenuator 3 M
M
T BS Gating v SS
signal A
Test datato > I;/c;e\rNagre Received data
transmit Meter
Figure 34—Test setup for 2nd adjacent channel interference
Instruments needed: Directional coupler

Attenuators
Average power meter
Power combiner

9.1.32.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuators are calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account. Attenuators 1
and 2 are used to adjust the ratio between the useful and interfering signals. Attenuator 3 is used for adjuste-
ing the absolut signal level at the receiver and can be held at a constant value of 10 dB. The signal generator
transmits a similar signal as the useful signal on the second adjacent channel.

A connection is setup between the Test BS and the SS. Attenuator 2 is set to its maximum value and the sig-
nal generator is switched off. Downlink QPSK data is generated and attenuator 1 is adjusted for BER = 102
(10°%). The signal power isincreased by 3 (1) dB and the power is measured.

The signal generator is switched on and attenuator 2 is decreased until BER = 103 (10°%) is achieved. The
Test BSisturned off and the power of the interfereing signal is measured.

The procedure is repeated for the other modulation schemes, 1 dB degradation and BER = 10°®. The C/I val-
ues shall be according to tables 7 and 8.
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1dB 3dB
degradation degradation
QPSK -30dB -34dB
16-QAM -22dB -27dB
64-QAM -16 dB -20dB

1dB 3dB
degradation degradation
QPSK -26 dB -30dB
16-QAM -20dB -23dB
64-QAM -12.dB -16 dB
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Table 7—2nd adjacent channel interferenece BER103

Table 8—2nd adjacent channel interference BER=10®
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9.1.33 Tx Power level absolute accuracy
9.1.33.1 Test setup

Figure 35 shows the test setup for testing the Tx Power level absolute accuracy.

Ags - A
Directional SS
Test BS ol |4 Ss
Attenuator
Gating signal v
Received data for TDD and Test datato
H-FDD Average transmit
> Power
Meter

Instruments needed:

Directional coupler

Attenuator

Average power meter

9.1.33.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.

Figure 35—Test setup for Tx Power level absolute accuracy

When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the SS. The Test BS commands the SSto use the most robust
burst profile at the bottom, medium and top values of the transmit power range. Data is transmitted in the

uplink.The transmit power is measured

The Test BS commands the SS to adjust its transmit power level to an absolute level in the current power

range. The Test BS shall receive the data correctly.

The accuracy of the power level shall be +/- 6 dB.
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9.2 Tests for the Base Station

9.2.1 RS outer code t =10/ BCC - frame control

9.2.1.1 Test setup

IEEE C1802.16.3-03/01r0

Figure 36 shows the test setup for testing the RS outer code t = 10/ BCC - frame control.

BS

Ags _

TMBS

Test datato
transmit

Directional
coupler

Average
Power
Meter

Attenuator

Ass

Test SS

=

Received data

Figure 36—Test setup for RS outer code t =10/ BCC - frame control

Instruments needed:

Directional coupler

Attenuator

Average power meter

9.2.1.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account

A connection is setup between the BS and the Test SSTest SS. The attenuator is increased until the Test SS
requests the BSto use the most robust burst profile. Datais send in the downlink.

The Test SS receives the data correctly.

a2
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9.2.2 RS outer code other bursts

9.2.2.1 Test setup

Figure 37 shows the test setup for testing the RS outer code other bursts.

BS ABS .| Directional
coupler
T Mgs
\4
Test datato
transmit Average
Power
Meter
I nstruments needed: Directional coupler

Attenuator

Ass

IEEE C1802.16.3-03/01r0

Test SS

=

Received data

Figure 37—Test setup for RS outer code other bursts

Attenuator

Average power meter

9.2.2.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. The Test SS requests the BS to use bursts profiles
with RS parameter t = 0, 4, 8 and 12. Data is transmitted in the downlink.

The SS shall receive the data correctly.
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9.2.3 Fixed codeword operation

9.2.3.1 Test setup

Figure 38 shows the test setup for testing the RS fixed codeword operation.

TMBS

Test datato
transmit

BS ABS Directional

A4

coupler

Average
Power
Meter

Attenuator

Ass

IEEE C1802.16.3-03/01r0

Test SS

=

Received data

Figure 38—Test setup for Fixed codeword operation

Instruments needed:

9.2.3.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.

Directional coupler
Attenuator
Average power meter

When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. The Test SS requests the BS to use burst profiles with

fixed codeword operation.

Datais transmitted in the downlink.

The SSreceives the data correctly.
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9.2.4 Shortened last codeword operation

9.2.4.1 Test setup

Figure 39 shows the test setup for testing the RS shortened codeword operation.

BS ABS .| Directional
d coupler
T Mgs
v
Test datato
transmit AF\)/(;evrvage
er
Meter

Attenuator

Ass

IEEE C1802.16.3-03/01r0

Test SS

=

Received data

Figure 39—Test setup for Shortened codeword operation

Instruments needed:

Directional coupler

Attenuator

Average power meter

9.2.4.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. The Test SS requests the BS to use burst profiles with

shortened codeword operation.

Datais transmitted in the downlink.

The SS receives the data correctly.
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9.2.5 Burst preamble

9.2.5.1 Test setup

Figure 40shows the test setup for testing the burst preamble.

BS ABS Directional

A 4

Figure 40—Test setup for burst preamble

coupler
T Mgs
v
Test datato

transmit Average
Power
Meter

I nstruments needed: Directional coupler

Attenuator
Average power meter

9.2.5.2 Test procedure

Attenuator

IEEE C1802.16.3-03/01r0

Test SS

=

Received data

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the Test BS and the half-duplex Test SS.

Datais transmitted in the TDMA portion of the downlink

The SS receives the data correctly.
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9.2.6 Modulation
9.2.6.1 Test setup

Figure 41 shows the test setup for testing the modulation.

Ags | birec A
.| Directional SS
BS M Do Test SS
Attenuator
T Mgs l Mss
v
Test datato Received data
transmit AF\>Ioer age
wer
Meter

Figure 41—Test setup for modulation

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.2.6.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. The Test SS requests the BS to use burst profiles with
different modulation schemes supported by the BS.

The downlink frame is filled with bursts of test data. The received power is adjusted until the S/N is 10 dB
above the actua thresholds.

The SS receives the data correctly.
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9.2.7 RS outer code - Information Block Length
9.2.7.1 Test setup

Figure 42 shows the test setup for testing the RS outer code - Information Block Length.

Ags — A
.| Directional SS
BS > coupler Test SS
Attenuator
T Mgs l Mss
Test datato T Received data
transmit AF\>Ioer age
wer
Meter

Figure 42—Test setup for RS outer code - Information Block Length

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.2.7.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. QPSK modulation, no BCC coding, RS coding with
information block length = 6, 128, 239 and t = 8 are used.

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

The SS shall receive the data correctly.

48
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9.2.8 Randomization with programmable seed

9.2.8.1 Test setup

Figure 43 shows the test setup for randomization with programmabl e seed.

BS

lMBS

Received data

Ags

Attenuator

IEEE C1802.16.3-03/01r0

_— A
Directional SS
coupler [ Test SS
Gating signa M
for TDD and SS
i H-FDD
Test datato
Average transmit
Power A EE—
Meter

Figure 43—Test setup for randomization with programmable seed

Instruments needed:

Directional coupler

Attenuator

Average power meter

9.2.8.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. Various UL burst profiles are defined differeng only
in their seed values. The test NM S requests the BS to use burst profiles with different seed values for the

randomization.

Datais transmitted in the uplink.

The BS receives the data correctly.
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9.2.9 RS outer code - Initial ranging

9.2.9.1 Test setup

Figure 44 shows the test setup for testing the RS outer code - Initial ranging.

BS

lMBS

Received data

Ags

Attenuator

IEEE C1802.16.3-03/01r0

_— A
Directional SS
coupler [ Test SS
Gating signa M
for TDD and SS
v H-FDD
Test datato
Average transmit
Power A EE—
Meter

Figure 44—Test setup for RS outer code - Initial ranging

Instruments needed:

Directional coupler
Attenuator
Average power meter

9.2.9.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS.

The test NM S requests the BS to use burst profiles with RS parameter t = 10.

Datais trasnmitted in the uplink. The Test BS receivs the data correctly.
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9.2.10 RS outer code other bursts
9.2.10.1 Test setup

Figure 45 shows the test setup for testing the RS outer code other bursts.

Ags irecti A
Directional SS
BS o e Test SS
Attenuator . .
M Gating signa M
l BS for TDD and SS
H-FDD
v
Received data Test datato
Average transmit
Power A EE—
Meter

Figure 45—Test setup for RS outer code other bursts

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.2.10.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. The test NM S requests the BS to use burst profiles
with the RS parameter t = 0, 4, 8 or 12, and information bytes 128 are used.

The uplink frame is filled with bursts of test data. The data received at the BSis checked for correctness.

The Test SS inserts aternatively 0, 4, 8 or 12 erraneous bytes in the codeword correspondingtot =0, 4, 8
and 12. The BS shall receive the data correctly.

The Test SS inserts aternatively 1, 5, 9 or 13 erraneous bytes in the codeword correspondingtot =0, 4, 8
and 12. The BS shall not be able to receive the data correctly.
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9.2.11 Fixed codeword operation
9.2.11.1 Test setup

Figure 46 shows the test setup for testing the RS fixed codeword operation.

Directional SS
BS ol Test SS
Attenuator
M Gating signa M
i BS for TDD and S5
I H-FDD
Received data Test datato
Average transmit
Power —
Meter
Figure 46—Test setup for Fixed codeword operation
Instruments needed: Directional coupler

Attenuator
Average power meter

9.2.11.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. The test NM S requests the BS to use burst profiles
with Reed-Solomon Fixed codeword option, QPSK modulation, no BCC coding, RS coding with t = 8 and
information bytes = 128.

The uplink frame is filled with bursts of test data. The number of bytes in the uplink frame must be not be a
multiple of 128.

The BS receives the data correctly.
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9.2.12 Shortened last codeword operation
9.2.12.1 Test setup

Figure 47 shows the test setup for testing the RS shortened codeword operation.

Ags . A
Directional SS
BS coupler [ Test SS
f Attenuator . .
M Gating signa M
i BS for TDD and SS
v H-FDD
Received data Test datato
Average transmit
Power [———
Meter

Figure 47—Test setup for Shortened codeword operation

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.2.12.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. The test NM S requests the BS to use burst profiles
with Reed-Solomon Shortened codeword option, QPSK modulation, no BCC coding, RS coding witht = 8
and information bytes = 128.

The uplink frame isfilled with bursts of test data. The number of bytes in the uplink frame must be not be a
multiple of 128.

The BS receives the data correctly.
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9.2.13 BCC inner code

9.2.13.1 Test setup

Figure 48 shows the test setup for testing the BCC innercode operation.

BS

iMBS

Received data

Instruments needed:

Aps

Attenuator

IEEE C1802.16.3-03/01r0

_— A
Directional SS
coupler [ Test SS
Gating signa M ss
for TDD and
v H-FDD
Test datato
Average transmit
Power [———
Meter

Figure 48—Test setup for BCC inner code operation

Directional coupler

Attenuator

Average power meter

9.2.13.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. The test NM S requests the BS to use a burst profile

with BCC inner code.

Datais transmitted in the uplink.

The BS receives the data correctly.
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9.2.14 Burst preamble

9.2.14.1 Test setup

Figure 49 shows the test setup for testing the burst preamble.

BS

Mgs

Received data

Instruments needed:

Aps

Directional coupler

Attenuator

IEEE C1802.16.3-03/01r0

_— A
Directional SS
coupler [ Test SS
Gating signa M ss
for TDD and
v H-FDD
Test datato
Average transmit
Power [———
Meter

Figure 49—Test setup for burst preamble

Attenuator

Average power meter

9.2.14.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. The test NM S requests the BS to use burst profiles
with different preamble lengths.

Datais transmitted in the uplink.

The BS receives the data correctly.
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9.2.15 Modulation

9.2.15.1 Test setup

Figure 50 shows the test setup for testing the modulation schemes.

BS

iMBS

Received data

Instruments needed:

Aps

Attenuator

IEEE C1802.16.3-03/01r0

_— A
Directional SS
coupler [ Test SS
Gating signa M
for TDD and SS
v H-FDD
Test datato
Average transmit
Power [———
Meter

Figure 50—Test setup for the modulation schemes

Directional coupler

Attenuator

Average power meter

9.2.15.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. The test NM S requests the BS to use burst profiles
with the different modulation schemes supported by the SS.

Datais transmitted in the uplink.

The BS receives the data correctly.
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9.2.16 RS outer code - Information Block Length

9.2.16.1 Test setup

IEEE C1802.16.3-03/01r0

Figure 51 shows the test setup for testing the RS outer code - Information Block Length.

BS

lMBS

Received data

Aps

Attenuator

_— A
Directional SS
coupler [ Test SS
Gating signa M
for TDD and SS
H-FDD
Test datato
Average transmit
Power [———
Meter

Figure 51—Test setup for RS outer code - Information Block Length

Instruments needed:

Directional coupler

Attenuator

Average power meter

9.2.16.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. The test NM S requests the BS to use burst profiles
with the the RS parameter |nformation block length = 6, 128 and 239. RS parameter t = 8.

Datais transmitted in the uplink.

The BS receives the data correctly.
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9.2.17 Channel allocation
9.2.17.1 Test setup

Figure 52 shows the test setup for testing the channel allocation.

A BS Freguency
BS . Meter

Attenuator
T Mgs

Figure 52—Test setup for Channel allocation

Instruments needed: Attenuator
Frequency meter

9.2.17.2 Test procedure
The BSisset inthe CW test mode. The attenuator is adjusted for an optimal reception level.

The BSisrequested to generate frequencies which are multiples of 250 kHz in the frequency range declared
by the manufacturer

The BSis able to generate frequencies which are multiples of 250 kHz.
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9.2.18 Symbol timing accuracy
9.2.18.1 Test setup

Figure 53 shows the test setup for testing the symbol timing accuracy.

A Freguency
BS |5BS and jitter
meter
MBS T SCBS
Figure 53—Test setup for symbol timing accuracy
I nstruments needed: Frequency meter

Jitter meter
9.2.18.2 Test procedure
The BSis operable and the symbol clock frequency and jitter are measured.

The symbol clock accuracy shall be within +/-15 ppm of its nominal value. The peak-to-peak jitter of the
symbol clock during a 2 sec measurement period shall be less than 2 %.
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9.2.19 Carrier frequency
9.2.19.1 Test setup

Figure 54 shows the test setup for testing the carrier frequency.

Ags Frequency
BS - Meter

Attenuator
T Mgs

Figure 54—Test setup for Carrier frequency

Instruments needed: Attenuator
Frequency meter

9.2.19.2 Test procedure
The BSisset in the CW test mode. The attenuator is adjusted for an optimal reception level

The BSisrequested to generate frequencies which are multiples of 250 KHz in frequency range declared by
the manufacturer

The accuracy shall be better than +/- 10 ppm.
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9.2.20 Spectral mask

9.2.20.1 Test setup

Figure 55 shows the test setup for testing the spectral mask.

IEEE C1802.16.3-03/01r0

Directional Ass Test SS

coupler

A\ 4

Spectrum
Analyzer

Received data

Figure 55—Test setup for Spectral mask

Ag
BS ;»
Attenuator
T Mgs
Test datato
transmit
Instruments needed: Attenuator
Spectrum Analyzer

9.2.20.2 Test proce

dure

A connection is setup between the BS and the Test SS. The downlink frame is filled with QPSK modulated

data.

The spectrum is measured with a spectrum analyzer. The spectrum shall not exceed the mask given by the

local regulator.

The settings of the spectrum analyzer shall be according to table 9

Table 9—Spectrum analyzer settings

Paramter SS
Center frequency Actuad
Span 140 MHz
Scan time Auto
Resolution bandwidth 300 KHz
Video bandwidth 100 KHz
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9.2.21 Spurious

9.2.21.1 Test setup

Figure 56 shows the test setup for testing the spurious frequencies.

IEEE C1802.16.3-03/01r0

_— A
Directional SS
coupler Test SS
I
\J Received data
Spectrum
Analyzer

Figure 56—Test setup for Spurious frequencies

Ag
BS ;»
Attenuator
T Mgs
Test datato
transmit
Instruments needed: Attenuator
Spectrum Analyzer

9.2.21.2 Test procedure

A connection is setup between the BS and the Test SS. The downlink frame is filled with QPSK modulated

data.

The spectrum is measured with a spectrum analyzer. The spurious frequencies shall not exceed the values
given by thelocal regulator.

The settings of the spectrum analyzer shall be according to table 10

Table 10—Spectrum analyzer settings

Paramter SS
Center frequency Actuad
Span 140 MHz
Scan time Auto
Resolution bandwidth TBD
Video bandwidth TBD
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9.2.22 Tx RMS Power level
9.2.22.1 Test setup

Figure 57 shows the test setup for testing the Tx RM S Power level

Ags . A
Directional SS
BS ] coupler Test SS
Attenuator
T Mgs i Mss
v )
Test datato Received data
transmit AF\)/OEVage
wer
Meter

Figure 57—Test setup for Tx RMS power level

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.2.22.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. The Test SS requests the BS to use the most robust
burst profile. The downlink isfilled with data.

The power is measured.

The power shall be = declared value +/- 2 dB.
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9.2.23 Ramp up / down time

9.2.23.1 Test setup

Figure 58 shows the test setup for testing the Ramp up / down time.

BS

iMBS

Received data

Instruments needed:

Aps

Figure 58—Test setup for Ramp up / down time

Directional coupler

Attenuator

Attenuator

Average power meter

9.2.23.2 Test procedure

IEEE C1802.16.3-03/01r0

_— A
Directional SS
coupler [ Test SS
Gating signa M
for TDD and SS
v H-FDD
Test datato
Downcon- transmit
verter ¢
Oscilloscope

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. Datais transmitted in the uplink with QPSK modula-

tion.

The BS alows >= 24 symbols ramp up and ramp down times, including allowances for round trip delay
when creating the maps.
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9.2.24 Modulation accuracy
9.2.24.1 Test setup

Figure 59 shows the test setup for testing the modulation accuracy.

Ags — A
.| Directional SS
BS > coupler Test SS
Attenuator
T Mgs l Mss
v
Test datato Received data
transmit AF\)/Oer age
wer
Meter

Figure 59—Test setup for Modulation accuracy

I nstruments needed: Directional coupler

Attenuator
Average power meter

9.2.24.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

The sensitivity value P for the Test SSfor BER=10" is measured usi ng a high quality transmitter as the sig-
nal source.

The sensitivity value M for the Test SS for BER=10"2 is measured using the BS as the signal source. The dif-
ference M - P shall be less than or equal to the valuesin column 2 in table 11

Table 11—EVM requirements

implerTTe)l(’l_tation no elfq\lﬁgl/l izer qutEJ\a/I'iszer
margin
QPSK 0.5dB 12% 10%
16-QAM 1.0dB 6 % 3%
64-QAM 15dB 15%
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9.2.25 Rx Dynamic range
9.2.25.1 Test setup

Figure 60 shows the test setup for testing the Rx Dynamic Range

Ags . A
Directional SS
BS coupler [ Test SS
M Attenuator Gating signdl M
l BS for TDD and T SS
H-FDD
Received data Test datato
Average transmit
Power [———
Meter

Figure 60—Test setup for Rx Dynamic Range

I nstruments needed: Directional coupler
Attenuator
Average power meter

9.2.25.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. The test NM S requets the BS to use the most robust
burst profile. Datais transmitted in the uplink.

The attenuator is adjusted until the minimum operable value is reached. The power of the received signal is
measured and recorded. The attenuator is then increased until the the maximum operable value is reached.
The power is measured and recorded.

The difference between the two power values is the Rx dynamic range and shall be >= 27dB.
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9.2.26 BER performance threshold
9.2.26.1 Test setup

Figure 61 shows the test setup for testing the BER performance threshold.

Ags irect A
Directional SS
BS coupler [ Test SS
M Attenuator Gating signal M
l BS for TDD and T SS
I H-FDD
Received data Test datato
Average transmit
Power «—
Meter
Figure 61—Test setup for BER performance threshold
Instruments needed: Directional coupler

Attenuator
Average power meter

9.2.26.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuator is calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account.

A connection is setup between the BS and the Test SS. The Test SS transmits the bursts with all supported
modulation schemes and no FEC. CRC is disabled

The BER is computed from the payload of the data packets accepted by the BS. The attenuator is adjusted

until BER = 10°3 and then 10°. The input power is measured and shall be according to table 12. B is the
symbol ratein MBaud.

Table 12—BER performance threshold sensitivity values

BER 10°3 BER 10°®
QPSK -94 + 10log(B) dBm | -90 + 10log(B) dBm
16-QAM -87 + 10log(B) dBm | -83 + 10log(B) dBm
64-QAM -79+ 10log(B) dBm | -74 + 10log(B) dBm
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9.2.27 1st adjacent channel interference
9.2.27.1 Test setup

Figure 62 shows the test setup for testing the 1st adjacent channel interference.

Signal
generator
Attenuator 2
A\ 4
ABs Direct A
ectional Power sS
BS coupler Combiner «—{ TestSS
Attenuator 3 Attenuator 1 M
i Mgs il T S
Gating
Received data Average signal Test datato
Power - transmit
Meter

Figure 62—Test setup for 1st adjacent channel interference

I nstruments needed: Directional coupler
Attenuators
Average power meter
Power combiner

9.2.27.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuators are calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account. Attenuators 1
and 2 are used to adjust the ratio between the useful and interfering signals. Attenuator 3 is used for adjuste-
ing the absolut signal level at the receiver and can be held at a constant value of 10 dB. The signal generator
transmits asimilar signal as the useful signal on the first adjacent channel.

A connection is setup between the BS and the Test SS. Attenuator 2 is set to its maximum value and the sig-
nal generator is switched off. The uplink frame is filled with QPSK modulated data and attenuator 1 is
adjusted for BER = 1073 (10°%). The signal power isincreased by 3 (1) dB and the power is measured.

The signal generator is switched on and attenuator 2 is decreased until BER = 103 (10°%) is achieved. The
Test BSisturned off and the power of the interfereing signal is measured.

The procedure is repeated for the other modulation schemes, 1 dB degradation and BER = 10°®. The C/I val-
ues shall be according to tables 13 and 14.
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1dB 3dB

degradation degradation
QPSK -5dB -9dB
16-QAM +2dB -2dB
64-QAM +9dB +5dB

1dB 3dB

degradation degradation
QPSK -1dB -5dB
16-QAM +6 dB +2 dB
64-QAM +13dB +9dB

IEEE C1802.16.3-03/01r0

Table 13—1st adjacent channel interferenece BER10™

Table 14—1st adjacent channel interference BER=10°
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9.2.28 2nd adjacent channel interference
9.2.28.1 Test setup

Figure 63 shows the test setup for testing the 2nd adjacent channel interference.

Signal
generator
Attenuator 2
A\ 4
ABs Directi A
ectional Power SS
BS coupler Combiner Test SS
Attenuator 3 Attenuator 1 M
i Mgs il T S
Gating
Received data Average signa Test datato
Power - transmit
Meter

Figure 63—Test setup for 2nd adjacent channel interference

Instruments needed: Directional coupler
Attenuators
Average power meter
Power combiner

9.2.28.2 Test procedure

The losses for the coupler and the connecting waveguides are measured and the attenuators are calibrated.
When measuring the power the losses and the effect of the coupler shall be taken into account. Attenuators 1
and 2 are used to adjust the ratio between the useful and interfering signals. Attenuator 3 is used for adjuste-
ing the absolut signal level at the receiver and can be held at a constant value of 10 dB. The signal generator
transmits a similar signal as the useful signal on the second adjacent channel.

A connection is setup between the BS and the Test SS. Attenuator 2 is set to its maximum value and the sig-
nal generator is switched off. The uplink frame is filled with QPSK modulated data and attenuator 1 is
adjusted for BER = 1073 (10°%). The signal power isincreased by 3 (1) dB and the power is measured.

The signal generator is switched on and attenuator 2 is decreased until BER = 103 (10°%) is achieved. The
Test BSisturned off and the power of the interfereing signal is measured.

The procedure is repeated for the other modulation schemes, 1 dB degradation and BER = 10°®. The C/I val-
ues shall be according to tables 15 and 16.
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10. Annex A

1dB 3dB
degradation degradation
QPSK -30dB -34dB
16-QAM -22dB -27dB
64-QAM -16 dB -20dB

1dB 3dB
degradation degradation
QPSK -26 dB -30dB
16-QAM -20dB -23dB
64-QAM -12dB -16 dB

10.1 Requirements for the test laboratories

11. Test equipment

IEEE C1802.16.3-03/01r0

Table 15—2nd adjacent channel interferenece BER103

Table 16—2nd adjacent channel interference BER=10®

The following equipment is needed for the tests and shall be provided by the test |aboratory:

Terminal for system configuration (parameter setting) and control;

RF-Adapter

Spectrum Analyzer

Variable RF-Attenuator

Power meter
Oscilloscope

Printer, Plotter
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12. General test platform

13. Carrier frequencies

IEEE C1802.16.3-03/01r0
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