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ACCREDITATION, LISTINGS & RECOGNITION

MiCOM Labs, Inc. an accredited laboratory complies with the international standard BS EN
ISO/IEC 17025. The company is accredited by the American Association for Laboratory
Accreditation (A2LA) www.a?la.org test laboratory number 2381.01. MiCOM Labs test
schedule is available at the following URL; http://www.a2la.org/scopepdf/2381-01.pdf

‘\\\\”l"l‘r
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A2LA has accredited

MICOM LABS
Pleasanton, CA

for technical competence in the field of

FElectrical Testing

Communiqué dated 18 June 2005).

=y @ THE AMERICAN ASSOCIATION FOR
im\:’f LABORATORY ACCREDITATION

ACCREDITED LABORATORY

This laboratory is accredited in accordance with the recognized International Standard ISOIEC 17025:2005 General
Requirements for the Competence of Testing and Calibration Laboratories. This accreditation demonstrates technical
competence for a defined scope and the operation of a laboratory quality management svstem (refer ro joint ISO-ILAC-IAF

Presented this 26 d day of February 2008.

/%M

President

For the 1\v:r:,mdltat‘um Council
Certificate Number 2381.01
Valid to Nevember 30, 2009

For the tests or types of tests to which this accreditation applies,
please refer to the laboratory’s Electrical Scope of Accreditation.
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LISTINGS

MiCOM Labs test facilities are listed by the following organizations;

North America

United States of America
Federal Communications Commission (FCC) Listing #: 102167

Canada
Industry Canada (IC) Listing #:4143A-2

RECOGNITION

APEC MRA (Asia-Pacific Economic Community Mutual Recognition Agreement)

Conformity Assessment Body (CAB) — MiCOM Labs

Test data generated by MiCOM Labs is accepted in the following countries under the APEC
MRA.

Country Recognition Body Phase | CAB Identification
No.
Australia Australian Communications and Media Authority I
(ACMA)
Hong Office of the Telecommunication Authority I
Kong (OFTA)
Korea Ministry of Information and Communication I
Radio Research Laboratory (RRL) US0159
Singapore | Infocomm Development Authority (IDA) I
Taiwan Directorate General of Telecommunications I
(DGT)
Bureau of Standards, Metrology and Inspection I
(BSMI)
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1. TEST RESULT CERTIFICATE

Applicant: Colubris Networks Inc Tested By: MiCOM Labs, Inc.
200 West Street, Suite 300 440 Boulder Court
Waltham Suite 200
MA 02451, USA Pleasanton
California, 94566, USA
EUT: Wireless Access Card Telephone:  +1 925 462 0304
Model: Wistron DNMA-83 Fax: +1 925 462 0306
SIN: D027814A010ECO01
Test Date(s): 12th August '08 to 16th Website: www.micomlabs.com
September 2008
STANDARD(S) TEST RESULTS
FCC 47 CFR Part 15.407 & IC RSS-210 EQUIPMENT COMPLIES

MiCOM Labs, Inc. tested the equipment mentioned in accordance with the requirements set
forth in the above standards. Test results indicate that the equipment tested is capable of
demonstrating compliance with the requirements as documented within this report.

Notes:

1. This document reports conditions under which testing was conducted and the results
of testing performed.

2. Detalls of test methods used have been recorded and kept on file by the laboratory.

3. Test results apply only to the item(s) tested.

Approved & Released for MiCOM Labs, Inc. by:

[ACCREDITED]

CERTIFICATE #2381.01

Graeme Grieve Gordon Hurst
Quality Manager MiCOM Labs, President & CEO MiCOM Labs, Inc.
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2. REFERENCES AND MEASUREMENT UNCERTAINTY

2.1. Normative References
Ref. | Publication Year Title
() | FCC 47 CFR Part 2007 Code of Federal Regulations
15.407
(i) | FCC 06-96 June 2006 | Memorandum Opinion and Order
(iii) | Industry Canada Issue 7 Low Power License-Exempt
RSS-210 June 2007 | Radiocommunication Devices (All Frequency
Bands): Category 1 Equipment
(iv) | Industry Canada Issue 2 General Requirements and Information for the
RSS-Gen June 2007 | Certification of Radiocommunication Equipment
(v) | ANSIC63.4 2003 American National Standards for Methods of
Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment
in the Range of 9 kHz to 40 GHz
(vi) | CISPR 22/ 1997 Limits and Methods of Measurements of Radio
EN 55022 1998 Disturbance Characteristics of Information
Technology Equipment
(vii) | M 3003 Edition 1 Expression of Uncertainty and Confidence in
Dec. 1997 Measurements
(viii) | LAB34 Edition 1 The expression of uncertainty in EMC Testing
Aug 2002
(ix) | ETSI TR 100 028 2001 Parts 1 and 2
Electromagnetic compatibility and Radio
Spectrum Matters (ERM); Uncertainties in the
measurement of mobile radio equipment
characteristics
x) | A2LA 14" Reference to A2LA Accreditation Status — A2LA
September | Advertising Policy
2005
(xi) | FCC Public Notice 2002 Guidelines for Assessing Unlicensed National

— DA 02-2138

Information Infrastructure (U-NII) Devices
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2.2. Test and Uncertainty Procedures

Conducted and radiated emission measurements were conducted in accordance with
American National Standards Institute ANSI C63.4, listed in the Normative References

section of this report.

Measurement uncertainty figures are calculated in accordance with ETSI TR 100 028

Parts 1 and 2.

Measurement uncertainties stated are based on a standard uncertainty multiplied by a
coverage factor k = 2, providing a level of confidence of approximately 95 % in
accordance with UKAS document M 3003 listed in the Normative References section of

this report.
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3. PRODUCT DETAILS AND TEST CONFIGURATIONS

3.1. Technical Details

Details

Description

Purpose:

Test of the Wistron 802.11 a/b/g/n Wireless Module in
the frequency ranges 5150 to 5350 MHz, and 5470 to
5,725 MHz to FCC Part 15.407 and Industry Canada
RSS-210 regulations.

Applicant:

Colubris Networks Inc
200 West Street, Suite 300
Waltham MA 02451, USA

Manufacturer:

Winstron NEWEB Corp

Laboratory performing the tests:

MiCOM Labs, Inc.
440 Boulder Court, Suite 200
Pleasanton, California 94566 USA

Test report reference number:

CBIS10-A4 Rev A

Date EUT received:

12" August 2008

Standard(s) applied:

FCC 47 CFR Part 15.407 & IC RSS-210

Dates of test (from - to):

12" August to 16™ September 2008

No of Units Tested:

1

Type of Equipment:

802.11a/b/g/n Wireless Access Card, 3x3 Spatial
Multiplexing MIMO configuration

Applicants Trade Name:

WLAN a+b+g+n mini-PCl Module

Model(s): | DNMA-83
Software Release | 5.3
Hardware Release: | -030

Declared Frequency Range(s):

5,250 to 5,350 MHz
5,470 to 5,725 MHz

Type of Modulation:

Per 802.11 —CCK, BPSK, QPSK, DSSS, OFDM

Declared Nominal Output Power:
(Average Power)

802.11a: Legacy +17 dBm
802.11n: HT-20 +19 dBm
802.11n: HT-40 +19 dBm

EUT Modes of Operation:

Legacy 802.11a/b/g, 802.11n HT-20, HT-40

Transmit/Receive Operation:

Time Division Duplex

Rated Input Voltage and Current:

Power Supply 3.3Vdc @ 1 A

Operating Temperature Range:

Declared range 0 to +40°C

ITU Emission Designator:

802.11a Legacy 16MOW7D
802.11n HT-20 18M1W7D
802.11n HT-40 37M3W7D

Frequency Stability:

+20 ppm max

Equipment Dimensions:

2.5"x2.5"

Weight:

20z

Primary function of equipment:

Wireless Access Card for transmitting data and voice
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3.2. Scope of Test Program

RF Testing

The scope of the compliance program was to test the Wistron 802.11 a/b/g/n wireless
module, 3x3 Spatial Multiplexing MIMO configurations in the frequency range 5250 -
5350 and 5470 — 5725 MHz for compliance against FCC 47 CFR Part 15.407 and
Industry Canada RSS-210 specifications including Dynamic Frequency Selection (DFS)
requirements.

The antennas used with the Wistron 802.11 a/b/g/n card are detailed in section 3.4
“Antenna Details”.

Although this is for a Limited Modular Approval (LMA) the module was tested in a host
device (Colubris MAP-625). EMC Test Report NKR-DNMA83 FEE.pdf will be used for
module emissions below 1 GHz and AC Wireline emissions.

Dynamic Frequency Selection

The scope of the test program was to test the Wistron 802.11 a/b/g/n wireless card in
the frequency ranges 5,250 — 5,350 or 5,470 to 5,725 MHz as a Master device for
compliance against DFS requirements of FCC 47 CFR Part 15.407 and the FCC
specification Memorandum Opinion and Order FCC 06-96.

One frequency was chosen (5,500 MHz) from the operating channels of the UUT within
the 5,250 — 5,350 MHz and 5,470 — 5,725 MHz bands for DFS testing per the
requirements of FCC specification “Memorandum Opinion and Order FCC 06-96”,
Section 7.8 “DFS Conformance Test Procedures”.

U-NII devices operating in the 5,250 — 5,350 MHz and 5,470 - 5,725 MHz bands shall
employ a DFS radar detection mechanism to detect the presence of radar systems
and to avoid co-channel operation with radar systems.

The Wistron 802.11 a/b/g/n wireless card operates as a Master device with full radar
detection and Dynamic Frequency Selection (DFS) capability.

The Master device provides, on aggregate, uniform loading of the spectrum across all
devices by selecting an operating channel among the available channels using a
random algorithm.
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Wistron 802.11 a/b/g/n wireless card
Wireless Access Card (Top)
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Wistron 802.11 a/b/g/n wireless card
Wireless Access Card (Bottom)
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3.3.  Equipment Model(s) and Serial Number(s)

Type Equipment Description -
(EUT/ : Mfr Model No. Serial No.
(Including Brand Name)

Support)

EUT Access Card Wistron DNMA-83 D027814A010ECO01
Support | Wireless Access Point Colubris MAP-625 KO64-00052

Networks
Support Power Supply Wall Industries PSU30A-8 EJ721305-731R
Support Laptop PC IBM Thinkpad None
Support Laptop PC Dell Inspiron 1100
Support Dual Band Wireless N- LinkSys WPCG600N
Adapter

3.4. Antenna Details
1. 5150 - 5725 MHz
a. Integral Centurion NanoBlade 5.1 dBi

b. External Centurion WTS2450-RPSMA, 2.6 dBi Omni-Directional

3.5. Cabling and I/O Ports
Number and type of I/O ports

1. 1 XRJ-45,10/100/1000 BASE-T Ethernet, Auto MDX
2. 1 x Female DB-9 connector (DCE)

3. 3 pin 48V DC female
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3.6. Test Configqurations

Testing was performed to determine the highest power level versus bit rate. The variant with
the highest power was used to exercise the product.

Matrix of test configurations

Operational Mode(s) Variant Data Rates with Highest Frequencies
(802.11) Power (MH2z)
Legacy 6" MBit/s 5,260
5,300
an HT-20 6.5 MCS 5320
5,270
HT-40 13.5 MCS 5310
Legacy 6" MBit/s 5,500
5,600
HT-20 6.5 MCS 5700
a,n
5,510
HT-40 13.5 MCS 5,620
5,690

! _ Except for DFS these data rates were used to test and exercise the EUT at all times
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Antenna Test Configurations for Radiated Emissions

Spurious Emission and Band-Edge Test Strategy
When testing radiated spurious emissions and band-edge three identical antennae were
connected to the EUT at all times. Transmission during this test process simulated a typical

installation.

Legacy

Results for the following configurations are provided in this report.

NanoBlade 5.1 dBi
Integral Antenna

WTS2450-RPSMA 2.6 dBi
External Antenna

a 5260 a 5260
a 5300 a 5300
a 5320 a 5320
a 5500 a 5500
a 5600 a 5600
a 5700 a 5700
Pk a 5260 Pk a 5260
Pk a 5300 Pk a 5300
Pk a 5320 Pk a 5320
BE a 5350 BE a 5350
BE a 5460 BE a 5460
Pk a 5500 Pk a 5500
Pk a 5600 Pk a 5600
Pk a 5700 Pk a 5700
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HT-20
NanoBlade 5.1 dBi WTS2450-RPSMA 2.6 dBi
Integral Antenna External Antenna
a 5260 a 5260
a 5300 a 5300
a 5320 a 5320
a 5500 a 5500
a 5600 a 5600
a 5700 a 5700
Pk a 5260 Pk a 5260
Pk a 5300 Pk a 5300
Pk a 5320 Pk a 5320
BE a 5350 BE a 5350
BE a 5460 BE a 5460
Pk a 5500 Pk a 5500
Pk a 5600 Pk a 5600
Pk a 5700 Pk a 5700
HT-40

NanoBlade 5.1 dBi
Integral Antenna

WTS2450-RPSMA 2.6 dBi
External Antenna

a 5270 a 5270
a 5310 a 5310
Pk a 5270 Pk a 5270
Pk a 5310 Pk a 5310
BE a 5350 BE a 5350
a 5510 a 5510
a 5620 a 5620
a 5690 a 5690
BE a 5460 BE a 5460
PK a 5510 PK a 5510
PK a 5620 PK a 5620
PK a 5690 PK a 5690
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3.7. Equipment Modifications
The following modifications were required to bring the equipment into compliance:

EUT Software Power Settings - Radiated Testing

1. Reduction in output power to meet band-edge requirements was required in certain
circumstances per the following tables,

Integral Antenna

Band Edge | Tx Frequency Mode ART Power Setting
Freq (MHz) (MH2z)
5350 5320 Legacy a 15
5320 HT-20 15
5310 HT-40 11
5460 5500 Legacy a 17 (No reduction required)
5500 HT-20 17 (No reduction required)
5510 HT-40 16
External Antenna
Band Edge | Tx Frequency Mode ART Power Setting
Freq (MHz) (MH2z)
5350 5320 Legacy a 18 (No reduction required)
5320 HT-20 18 (No reduction required)
5310 HT-40 18 (No reduction required)
5460 5500 Legacy a 18 (No reduction required)
5500 HT-20 16
5510 HT-40 17

3.8. Deviations from the Test Standard

The following deviations from the test standard were required in order to complete the test
program:

1. None

3.9. Subcontracted Testing or Third Party Data

1. NONE
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4. TEST SUMMARY

List of Measurements
The following table represents the list of measurements required under the FCC CFR47 Part
15.407 and Industry Canada RSS-210.and Industry Canada RSS-Gen.

Section(s) Test Items Description Condition Result Test
Report
Section
15.407(a) 26dB and Emission bandwidth | Conducted Complies 5.1.1
A9.2(2) 99% _ measurement
Emission BW
4.4
15.407(a) Transmit Power Measurement | Conducted Complies 5.1.2
A9.2(2) Output
Power
4.6
15.407(a) Peak Power | PPSD Conducted Complies 5.1.3
Spectral
A9.2(2
@ Density
15.407(a)(6) | Peak <13dB in any 1MHz Conducted Complies 5.1.4
Excursion bandwidth
Ratio
15.407(g) Frequency Limits: contained Applicant Complies 5.1.5
15.31 Stability within band of declaration
' operation at all times.
2.1
4.5
15.407(f) Radio Exposure to radio Conducted Complies 5.1.6
55 Frequency frequency energy
' Radiation levels, Maximum
Exposure Permissible
Exposure (MPE)
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List of Measurements (continued)
The following table represents the list of measurements required under the FCC CFR47 Part
15.407 and Industry Canada RSS-210 and

Section(s) | Test Iltems Description Condition Result Test
Report
Section
15.407(b)(2) | Radiated Radiated 5.1.7
15.205(a) Emissions
15.209(a)
2.2
2.6
A9.3(2)
Transmitter Emissions above Complies 5.1.7.1
Radiated 1 GHz
Spurious
Emissions
Radiated Band edge results Complies 5.1.7.1
Band Edge
Receiver Emissions above Complies 5.1.7.2
Radiated 1 GHz
Spurious
Emissions
15.407(b)(6) | Radiated Emissions <1 GHz *See EMC 5.1.7.3
15.205(a) Emissions (30M-1 GHz) Tes’iuggport
15.209(a) DNMAS3
2.2 FEE.pdf
15.407(b)(6) | AC Wireline | Conducted Conducted *See EMC 5.18
15.207 Cor_ldu_cted Emissions Test Report
Emissions NKR-
150 kHz—- DNMAS83
30 MHz FEE.pdf

* As a result of testing the wireless module in a host device an EMC Test Report for
the module is submitted in lieu of testing Radiated Emissions below 1 GHz and AC
Wireline Emissions.
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List of Measurements (cont’d)

Dynamic Frequency Selection (DFS)
The following table represents the list of measurements required under the FCC CFR47 Part

15.407(h)(2) and FCC Memorandum Opinion and Order FCC 06-96 (Compliance
Measurement procedures for Unlicensed National Information Infrastructure devices
operating in the 5250-5350 MHz and 5470-5725 MHz bands incorporating dynamic
frequency selection).

Tests performed on 802.11 A/B/G/N Master Device

Section Test Items Description Condition Result Test
Report
Section
7.8.1 Detection UNII Detection Bandwidth Conducted Complies 6.2.1
Bandwidth
7.8.2.1 | Performance | Initial Channel Availability Conducted Complies 6.2.2
Requirements | Check Time
Check — )
7.8.2.2 Radar Burst at the Beginning | Conducted Complies 6.2.3
of the Channel Availability
Check Time
7.8.2.3 Radar Burst at the End of Conducted Complies 6.2.4
the Channel Availability
Check Time
7.8.3 In-Service In-Service Monitoring for Conducted Complies 6.2.5
Monitoring Channel Move Time,
Channel Closing
Transmission Time and Non-
Occupancy Period
7.8.4 Radar Statistical Performance Conducted Complies 6.2.6
Detection Check

Note 1: Test results reported in this document relate only to the items tested
Note 2: The required tests demonstrated compliance as per client declaration of test configuration,

monitoring methodology and associated pass/fail criteria

Note 3:Section 3.7 Equipment Modifications highlights the equipment modifications that were required
to bring the product into compliance with the above test matrix
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5. TEST RESULTS

5.1. Device Characteristics

5.1.1. 26 dB and 99 % Bandwidth

FCC, Part 15 Subpart C §15.407(a)
Industry Canada RSS-210 § A9.2(2)
Industry Canada RSS-Gen 4.4

Test Procedure

The bandwidth at 26 dB and 99 % is measured with a spectrum analyzer connected to the
antenna terminal(s), while EUT is operating in transmission mode at the appropriate center
frequency.

Test Measurement Set up

A R Att'n
EUT B 3 Way 16dB Coupler — Spectrum
Splitter | Al
C Combiner nalyzer

Power Meter
and Sensor

Measurement set up for 26 dB and 99 % bandwidth test

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power
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Measurement Results for 26 dB and 99 % Operational Bandwidth(s)

Ambient conditions.

Temperature: 17 to 23 °C

Relative humidity: 31 to 57 %

TABLE OF RESULTS - 802.11a Legacy

Pressure: 999 to 1012 mbar

Center Frequency 26 dB Bandwidth 99 % BW
(MH2) (MH2) (MHZz)
5,260 22.846 16.713
5,300 22.846 16.713
5,320 22.846 16.593

5,260 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi -1.00 dB VBW 300 kHz
37.8 dBm 22.84569138 MHz SWT 20 s Unit dBm
37.8
27.8 dB Offset vil[rT1y ~11.74 dBm
3 5_24899800 GHz
all[T1] -1.00 dB
22.84569138 MHZz
2 OPH 16.71342685 MHZ
2 VTL [T1] 4_.90 dBn
| D1 12.76 dBm v -
v’\vMA"\ 2R\ p 5.25164329 GHz
2 VTP [T1] 3.34 dBn
5.26835671 GHz
V211 12.76 dBn
5.26246493 GHz
Wi
M"' |
EWJKLMU
-4
-5
Fp
F1
|
-62.2] |
Center 5.26 GHz 6 MHz/ Span 60 MHz
Date: 29.JUL.2008 18:27:34
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5,300 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvi -0.82 dB VBW 300 kHz
37.8 dBm 22 .84569138 MHz SWT 20 s unit dBm
37.8
27 .8 B Offset v1 [T11 -11.69 dBm
3 5.28899800 GHz
Aal|[T1] -Q.82 dB
22.84569138 MHZ
2 OPH 16.71342685 MHz
2 V11 [T1] 4_04 dBm
D1 1238 dBm A A X L) 5.29164329 GHz
| 4
1 o M#ﬁ‘"
1 > VT2 [T1] 3.08 dBm
5.30835671 GHz
V211 12.38 dBn
5.29753507 GHz
Y 1
D2 |-13.62 |dBm
-2 I v”-\v\l
_3 M W\”M
-4
-5
H2
F1
|
-62.2 |
Center 5.3 GHz 6 MHz/ Span 60 MHz
Date: 29_.JUL.2008 18:31:49
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5,320 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

‘,. Delta 1 [T1] RBW 200 kHz RF Att 20 dB
4‘ Ref Lvl 0.35 dB VBW 300 kHz
37.8 dBm 22.84569138 MHz SWT 20 s unit dBm
37.8
27.8 dB Offset vi1l[T1] -13.38 dBm
3 5_30899800 GHz
All[T1] Q.35 dB
22.84569138 MHz
2 OP® 16.59318637 MHZ
2 VTL [T1] 4_.08 dBn
D1 1245 dBm v
1 LN LW 5.31164329 GHz
WYV 2
1 VTR [T1] 5_.44 dBn
5.32823647 GHz
V2 ITi] 14.45 dBn
5.32126253 GHz
-1 - 1
D2 |-13.55 [dBm \%
-2 | AM

el ‘r

|
w
-

-4
-5
Fp
F1
|
-62.2
Center 5.32 GHz 6 MHz/ Span 60 MHz
Date: 29.JUL.2008 18:35:28
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TABLE OF RESULTS —802.11a Legacy

Center Frequency 26 dB Bandwidth 99 % BW
(MH2) (MH2) (MHZz)
5,500 22.725 16.593
5,600 27.295 16.833
5,700 25.731 16.834

5,500 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref Lvl -0.42 dB VBW 300 kHz
37.8 dBm 22.72545090 MHz SWT 20 s unit dBm
37.8
27 .8 B Offset vi1|[T1] ~-12.03 dBm
3 5.48911824 GHz
all [T1] -0.42 dB
22.72545090 MHz
2 OPE 16.59318637 MHZ
2 v
| 51 1336 dBm g TL [T1] 4.98 dBn
1 N W PNV 5.49164329 GHz
\ 2 vrp [T1] 5.46 dBnm
5.50823647 GHz

VZIIT1] 13.36 dBn|
5.50126253 GHz

D2 |-12.64 [dBm / AW
-2
-3 Il /]
A
-4
-5
Fp
F1
|
-62.2 |
Center 5.5 GHz 6 MHz/ Span 60 MHz
Date: 29.JUL.2008 19:01:05
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5,600 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

‘,. Delta 1 [T1] RBW 200 kHz RF Att 20 dB
4’ Ref Lvi -1.75 dB VBW 300 kHz
37.8 dBm 27 .29458918 MHz SWT 20 s unit dBm
37.8
27 .8 B Offset v1 [T11 ~-10.99 dBm
3 5_58719439 GHz
Aall[T11 -1.75 dB
27.29458918 MHz
2 N oPE 16.83366733 WHz
D1 1358 dBm v VT1 [T1] 4.35 dBm
1 - MJNNMM\WKWJM4wﬁm 559152305 GHz
L ZVT2 [T11 1.86 dBn
5.60835671 GHz
VZILTLd 13.58 dBm
5.60126253 GHz
-1 1 1
D2 |-12.42 dBm L/
) N’W { NMW%
-3 [ v
YO Tt u“**kmwﬁ
-4
-5
F2
F1
|
-62.2 |
Center 5.6 GHz 6 MHz/ Span 60 MHz
Date: 29.JUL.2008 19:03:25
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5,700 MHz 802.11a Legacy 26 dB and 99 % Bandwidth

‘,. Delta 1 [T1] RBW 200 kHz RF Att 20 dB
4’ Ref LvI -0.82 dB VBW 300 kHz
37.8 dBm 25.73146293 MHz SWT 20 s unit dBm
37.8
27.8 dB Offset vi1|[T1] ~11.01 dBm
3 5_68647295 GHz
alllm1a -Q.82 dB
25.73146293 MHz
2 N OPE 16.83366733 Mz
' D1 1364 dBm v V11 [T1] 0.62 dBn
1 . Jﬁhdkx/k&ﬁ.. . 5.69152305 GHz
u VT2 [T1] 1.43 dBn
1 2 5.70835671 GHz
V2 [T1] 13.64 dBn
5.70126253 GHz
-1 1 ‘v‘u WA L
D2 |-12.36 dBm— k]
i M "
-30| ww”’\"‘jw \“"i!"&,:\,
-4
-5
F2
F1
|
-62.2 |
Center 5.7 GHz 6 MHz/ Span 60 MHz
Date: 29.JUL.2008 19:05:04
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Measurement Results for 26 dB and 99 % Operational Bandwidth(s) -Continued

TABLE OF RESULTS —-802.11n HT20

Center Frequency 26 dB Bandwidth 99 % BW
(MH2z) (MH2z) (MH2z)
5,260 23.567 17.796
5,300 24.649 17.796
5,320 23.567 17.796

5,260 MHz 802.11n HT20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Ref LvI -1.08 dB VBW 300 kHz
37.8 dBm 23.56713427 MHz SWT 20 s Unit dBm
37.8
27 .8 B Offset v [T11 ~10.77 dBm
30 5.24803607 GHz
Al [T1] -1.08 dB
23.56713427 MHz
2 OP¥ 17.79559118 MHz
2 VTl [T1 5.49 dB
| D1 1272 dBm v + [T11 S dBn
1 W gAAEW“ A 525116232 GHz
T VA ¢ A
T2 [T1] 3.14 dBn
5_.26895792 GHz
VoI TTL] 12.72 dBn
5.25741483 GHz
1 |
-1 ]
D2 |-13.28 [dBm
: 3 JMM
-3
-4
-5
FP
F1
-62.2
Center 5.26 GHz 6 MHz/ Span 60 MHz
Date: 29.JUL.2008 18:43:40
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5,300 MHz 802.11n HT20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz RF Att 20 dB
Y Ref Lvi -0.56 dB VBW 300 kHz
37.8 dBm 24.64929860 MHz SWT 20 s unit dBm
37.8
27 .8 B Offset v1|[T1] —11.62 dBm
3 5_28803607 GHz
All[T1] -0.56 dB
24.64929860 MHz
2 OPH 17.79559118 MHz
| 01 12 |53 dBm 2 V11 [T1] 4.72 dBn
1 Mfuvddkwkﬁhﬁb“”\h} 5.29116232 GHz
T NT2| [T1] 3.37 dBn
5_.30895792 GHz
VZ2IT1] 14.53 dBn
5.30246493 GHz
1 1 \
D2 |-13.47 [dBm \1;
-2 V AR
b,
-30)
WAy,
-4
-5
=
FlL
-62.2
Center 5.3 GHz 6 MHz/ Span 60 MHz
Date: 29_.JUL.2008 18:41:47
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5,320 MHz 802.11n HT20 26 dB and 99 % Bandwidth

‘,. Delta 1 [T1] RBW 200 kHz RF Att 20 dB
4’ Ref LvI -0.74 dB VBW 300 kHz
37.8 dBm 23.56713427 MHz SWT 20 s unit dBm
37.8
27.8 dB Offset vi1l[T1] -13.56 dBm
3 530827655 GHZ
all[T11 -Q.74 dB
23.56713427 MHz
2 oPB 17.79559118 MHz
2 VTL [T1] 5.36 dBn
. D1 12|45 dBm v
1 metﬁjwﬂxmhﬂMﬂwkll 5.31116232 GHz
A NTh [T1] 3.16 dBn
5.32895792 GHz
VZITT11 12_44 dBen|
5.32126253 GHz
-1
D2 |-13.55 [dBm }UV g

WJM WM

-4
-5
Fp
F1
|
-62.2 |
Center 5.32 GHz 6 MHz/ Span 60 MHz
Date: 29.JUL.2008 18:39:05
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TABLE OF RESULTS —-802.11n HT20

Center Frequency 26 dB Bandwidth 99 % BW
(MH2) (MH2) (MHZz)
5,500 24.529 17.796
5,600 27.295 18.036
5,700 29.339 18.036

5,500 MHz 802.11n HT20 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 200 kHz  RF Att 20 dB
Ref Lvl 0.90 dB VBW 300 kHz
37.8 dBm 24.52905812 MHz SWT 20 s Unit dBm
37.8
27 .8 dB Offset Yi1|[T1] -11.60 dBm
3 5.48827/655 GHz
all[T1] Q.90 dB
24.52905812 MHz
2 oPB 17.79559118 MHZ
2
v
| 51 13164 dBm v T1|[T1] 4.53 dBm
1 .ﬂ”vwmkﬁvh Jhwr“uhla 549104208 GHz
T N 2V | [T1] 5.22 dBn
5.50883768 GHz
V2 [T1] 13.64 dBn|
5.50126253 GHz
1 1
-1
D2 [-12.36 |[dBm LW
- AW gy
3 waMm¢WV”NAMﬂ “&M|l
-4
-5
F2
A1
|
-62.2 |
Center 5.5 GHz 6 MHz/ Span 60 MHz
Date: 29.JUL.2008 19:11:39
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5,600 MHz 802.11n HT20 26 dB and 99 % Bandwidth

‘,. Delta 1 [T1] RBW 200 kHz RF Att 20 dB
4’ Ref LvI -0.83 dB VBW 300 kHz
37.8 dBm 27 .29458918 MHz SWT 20 s unit dBm
37.8
27.8 dB Offset v1|[T11 ~11.59 dBm
3 5.58719439 GHz
Aall[T11 -g.83 dB
27.29458918 MHz
2 OPE 18.03607214 WAz
2 | 4
' D1 1349 dBm < VT1 [T1] 4.44 dBm
1 A Jgk»\ﬂthNhhl, 5.59092184 GHz
T T2 [T1] 3.16 dBm
5.60895792 GHz
VZIITL] 13.49 dBn|
5.60126253 GHz
-1 1
p2 [-12.51 [Bp . WP A

T M‘I

_30W“‘WU' "'V"VW
-4
-5
F2
F1
|
-62.2 |
Center 5.6 GHz 6 MHz/ Span 60 MHz
Date: 29.JUL.2008 19:09:55
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5,700 MHz 802.11n HT20 26 dB and 99 % Bandwidth

‘,. Delta 1 [T1] RBW 200 kHz RF Att 20 dB
4’ Ref LvI 0.41 dB VBW 300 kHz
37.8 dBm 29.33867735 MHz SWT 20 s unit dBm
37.8
27.8 dB Offset vi1|[T1] ~12.66 dBm
3 5_68466934 GHz
all[m1] Q.41 dB
29.33867735 MHz
2 OPE 18.03607214 WAz
2
v 3
| b1 13131 dBm v T1 [T1] 2.01 dBn
1 NV“M%Lﬂukt/AHM\Mu 5.69092184 GHz
- T2 [T1] 2.81 dBnm
5.70895792 GHz
V2 n1] 13.31 dBn
5.70126253 GHz
-1 ] ]
D2 |-12.69 [dBnyY W ‘du
—SOWUW 1‘“‘*.&.“/{,\"\‘
-4
-5
F2
F1
|
-62.2 |
Center 5.7 GHz 6 MHz/ Span 60 MHz
Date: 29.JUL.2008 19:07:04
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Measurement Results for 26 dB and 99 % Operational Bandwidth(s) -Continued

TABLE OF RESULTS —802.11n HT40

Center Frequency 26 dB Bandwidth 99 % BW
(MH2) (MH2) (MHZz)
5,270 64.930 37.034
5,310 64.689 36.794

5,270 MHz 802.11n HT40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
<2%>Ref Lvi 0.78 dB VBW 1 MHz
37.8 dBm 64.92985972 MHz SWT 20 s unit dBm
37.8
27 .8 dB Offset v1|[T1] -13.72 dBnm
3 5_23645291 GHz
all[T1] Q.78 dB
64.92985972 MHz
2 OPB 37.03406814 WAz
2 V11 [T1] 4.86 dBnm
jo 2t 12-[04 dBm J\VMAHALijﬁNVw\ 5 25160321 GHZ
T Y12 [T1] 3.50 dBn
5.28863727 GHz
vV2(IT1] 12.04 dBn|
// \\ 5.26507014 GHz
-1
D2 |-13.96 W\’W \“. AVAV
5 LII‘/ MVL‘W‘}\,\‘
-3 .IA..}JVM )\\Mw\_
-4
-5
F2
F1
-62.2 i
Center 5.27 GHz 12 MHz/ Span 120 MHz
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5,310 MHz 802.11n HT40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 500 kHz RF Att 20 dB

Y Ref LvI 0.47 dB VBW 1 MHz
37.8 dBm 64 .68937876 MHz SWT 20 s unit dBm

37.8

27.8 dB Offset vi1|[T1] -13.39 dBm
3 5_ 27645291 GHz
al|[T1] Q.47 dB
64 .68937/876 MHz
2 OPE 36.79358717 WAz
2 VT1 [T1] 5.68 dBm
1o Pt 11-9 dBm VWA ST BT = 529160321 GHZ
i / VT2 [T1] .62 dBm
5.32839679 GHz
V2ITT1] 11.90 dBni

5.31324649 GHz

-1 1 E
D2 |-14.1 di\zjﬁf M / \\. "

ol W

-30 | | LVA\!.'_ VLT
-4
-5
F2
F1
|
-62.2 |
Center 5.31 GHz 12 MHz/ Span 120 MHz
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TABLE OF RESULTS - 802.11n HT40

Center Frequency 26 dB Bandwidth 99 % BW
(MH2) (MH2) (MHZz)
5,510 64.930 37.034
5,620 65.170 37.275
5,690 64.689 37.275

5,510 MHz 802.11n HT40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 500 kHz RF ALt 20 dB
@ Ref Lvl 0.56 dB VBW 1 MHz
37.8 dBm 64.92985972 MHz SWT 20 s unit dBm
37.8
27 .8 B Offset v1 [T1] -13.39 dBn
3 5.47621242 GHz
all[T1] Q.56 dB
64.92985972 MHz
2 OPB 37.03406814 WAz
| 01 12 s dem g V11 [T1] 3.91 dBn
1 ] NNt 5 49136273 GHz
1 ' T1h [T1] 5.23 dBn
7% \} 5.52839679 GHz
vVZrTi] 14.48 dBn
/ \ 5.51252505 GHz
-1
D2 |-13.52 [dRkm-» y
T "W
_2 MN \AthM
—30M Mv
-4
-5
F2
F1
-62.2 |
Center 5.51 GHz 12 MHz/ Span 120 MHz
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5,620 MHz 802.11n HT40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Y Ref LvI -1.30 dB VBW 1 MHz
37.8 dBm 65.17034068 MHz SWT 20 s unit dBm
37.8
27 .8 B Offset v1|[T1] ~11.23 dBm
3 558621242 GHz
all[T1] -1.30 dB
65.17034068 MHz
2 OPE 37.27454910 MHz
2 vT1 [T1] 2.98 dBn
1 I N«N’E\vp\f’“\%\,\. 560114224 GHz
h e e 5.71 dBn
5.63839679 GHz
VZ(TT1] 17.83 dbn|
5.61434870 GHz
-1 1 ,J m
D2 |-13.17 d \In' i \ﬂA\d‘\
_2 MA

o g

-3
-4
-5
F2
F1
|
-62.2 \
Center 5.62 GHz 12 MHz/ Span 120 MHz
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5,690 MHz 802.11n HT40 26 dB and 99 % Bandwidth

Delta 1 [T1] RBW 500 kHz RF Att 20 dB
Y Ref LvI -0.98 dB VBW 1 MHz
37.8 dBm 64 .68937876 MHz SWT 20 s unit dBm
37.8
27 .8 dB Offset vi1|[T1] —11.46 dBm
3 5 65645291 GHz
al|[T1] -0.98 dB
64 .68937/876 MHz
2 OPE 37.27454910 MHz
2 VT1 [T1] 4_.51 dBm
1o Pt 12405 dBm r«-\/“i;u\fo.»\r*\ 5.67136273 GHz
1 YT2 [T1] 3.25 dBm
5_.70863727 GHz
V2ITT1] 12.05 dBni
5_.68482966 GHz
_1 1 7 ,
D2 |-13.95 ﬁ\ﬁh dhﬂf
A4 .
_30l W"“‘\M
-4
-5
F2
F1
_62.2 i
Center 5.69 GHz 12 MHz/ Span 120 MHz
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Specification

Limits

FCC, Part 15 815.407 (a)(1), (a)(2) and Industry Canada RSS-210 § A9.2(2)

(2)(1) For the band 5.15-5.25 GHz the maximum conducted output power over the frequency
band of operation shall not exceed the lesser of 50 mW or +4 dBm + 10 log B, where B is the
26 dB emission bandwidth in megahertz. In addition, the peak power spectral density shall not
exceed +4 dBm in any 1 megahertz band.

(2)(2) For the 5.25-5.35 GHz band the maximum conducted output power over the frequency
band of operation shall not exceed the lesser of 250 mW or +11 dBm + 10 log B, where B is
the 26 dB emission bandwidth in megahertz. In addition, the peak power spectral density shall
not exceed +11 dBm in any 1 megahertz band.

Industry Canada RSS-Gen 4.4

When an occupied bandwidth value is not specified in the applicable RSS, the transmitted
signal bandwidth to be reported is to be its 99% emission bandwidth, as calculated or
measured.

Laboratory Measurement Uncertainty for Spectrum Measurement

Measurement uncertainty +2.81 dB
Traceability
Method Test Equipment Used

Measurements were made per work 0158, 0193, 0252, 0313, 0314, 0070, 0116, 0117
instruction WI-03 ‘Measurement of RF

Spectrum Mask’
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5.1.2. Transmit Output Power

FCC, Part 15 Subpart C §15.407(a)
Industry Canada RSS-210 §9.9(2)
Industry Canada RSS-Gen 4.6

Test Procedure

The transmitter terminal of EUT was connected to the input of an average power meter.
Measurements were made while EUT was operating in a continuous transmission mode i.e.
100 % duty cycle at the appropriate center frequency. All cable losses and offsets were
taken into consideration in the measured result.

Test Measurement Set up

EUT

O|m| >

3-Way Att'n
Splltter 16dB Coupler Spectrum
Combiner Analyzer

Power Meter
and Sensor

Measurement set up for Transmitter Output Power
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Measurement Results for Transmit Output Power
Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

EUT parameters.

Power Level: Maximum
Duty Cycle: 100%

TABLE OF RESULTS —802.11a Legacy

Center Frequency | Maximum Conducted Power
(MH2z) (dBm)
5,260 +18.8
5,300 +18.7
5,320 +18.7

TABLE OF RESULTS —802.11a Legacy

Center Frequency | Maximum Conducted Power
(MHZz) (dBm)
5,500 +19.2
5,600 +19.3
5,700 +19.1
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TABLE OF RESULTS —-802.11n HT20

Center Frequency

Maximum Conducted Power

(MHz) (dBm)
5,260 +18.8
5,300 +18.7
5,320 +18.5

TABLE OF RESULTS —-802.11n HT20

Center Frequency

Maximum Conducted Power

(MH2) (dBm)
5,500 +19.2
5,600 +19.2
5,700 +19.1
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TABLE OF RESULTS —-802.11n HT40

Center Frequency

Maximum Conducted Power

(MHZz) (dBm)
5,270 +17.6
5,310 +17.5

TABLE OF RESULTS —-802.11n HT40

Center Frequency

Maximum Conducted Power

(MHz) (dBm)
5,510 +17.9
5,620 +18.1
5,690 +18.1
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Specification
Limits

FCC, Part 15 815.407 (a)(1), (a)(2) and Industry Canada RSS-210 § A9.2(2)

(a)(1) For the band 5.15-5.25 GHz the maximum conducted output power over the
frequency band of operation shall not exceed the lesser of 50 mW or +4 dBm + 10 log B,
where B is the 26 dB emission bandwidth in megahertz. In addition, the peak power
spectral density shall not exceed +4 dBm in any 1 megahertz band.

(a)(2) For the 5.25-5.35 GHz band the maximum conducted output power over the
frequency band of operation shall not exceed the lesser of 250 mW or +11 dBm + 10 log
B, where B is the 26 dB emission bandwidth in megahertz. In addition, the peak power
spectral density shall not exceed +11 dBm in any 1 megahertz band.

Industry Canada RSS-210 8A9.2(2)

For the band 5150-5250 MHz, the maximum equivalent isotropically radiated power
(e.i.r.p.) shall not exceed 200 mW or 10 + 10 log10 B, dBm, whichever power is less. B is
the 99% emission bandwidth in MHz. The e.i.r.p. spectral density shall not exceed

10 dBm in any 1.0 MHz band.

For the band 5250-5350 MHz and 5470-5725 MHz, the maximum conducted output
power shall not exceed 250 mW or 11 + 10 log10 B, dBm, whichever power is less. The
power spectral density shall not exceed 11 dBm in any 1.0 MHz band. The maximum
e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10 B, dBm, whichever power is less. B is the
99% emission bandwidth in MHz.

Industry Canada RSS-Gen 4.4

When an occupied bandwidth value is not specified in the applicable RSS, the
transmitted signal bandwidth to be reported is to be its 99% emission bandwidth, as
calculated or measured.

Laboratory Measurement Uncertainty for Power Measurements

Measurement uncertainty +1.33 dB
Traceability
Method Test Equipment Used
Measurements were made per work
: ) . 0158, 0193, 0252, 0313, 0314, 0070, 0116, 0117
instruction WI-01 ‘Measuring RF Output o8 3 313,03
Power’
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5.1.3. Peak Power Spectral Density

FCC, Part 15 Subpart C §15.407(a)
Industry Canada RSS-210 § A9.2(2)

Test Procedure

The transmitter output was connected to a spectrum analyzer and the peak power spectral
density measured. Method 2 Sample Detection and power averaging, specified in FCC
document DA 02-2138 (Normative Reference (ix) Section 2.1 “Guidelines for Assessing
Unlicensed National Information Infrastructure (U-NII) Devices”) was used to determine the
peak power spectral density of the emission. The Peak Power Spectral Density is the highest
level found across the emission in a 1 MHz resolution bandwidth.

Test Measurement Set up

A _ Att'n
EUT B 3 Way 16dB Coupler — Spectrum
Splltt_er | Al
c Combiner nalyzer

Power Meter
and Sensor

Measurement set up for Peak Power Spectral Density

Measurement Results for Peak Power Spectral Density

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power
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TABLE OF RESULTS — 802.11a Legacy

Center Frequency Peak Frequency PPSD
(MH2z) (MH2) (dBm)
5,260 5260.92184 +5.09
5,300 5297.95591 +4.89
5,320 5320.52104 +4.55

5,260 MHz 802.11a Legacy Peak Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 5.09 dBm VBW 3 MHz
37-.8 dBm 5.26092184 GHz SWT 5 ms unit dBm
37.8
27.8 dB Offset v1|[T1] 5_.09 dBn
30 5.26092184 GHz
20
10—D1 11 |dBm
1
MN“\N\M‘J“JLW“ \
0 4
-10 / \\
-20
_SOM ) \W‘MIW
-40
-50
-62.2
Center 5.26 GHz 4 MHz/ Span 40 MHz
Date: 30.JUL.2008 12:31:28
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5,300 MHz 802.11a Legacy Peak Power Spectral Density

&/ Marker 1 [T1] RBW 1 MHz RF Att 20 dB
é’ Ref Lvi 4.89 dBm VBW 3 MHz
37.8 dBm 5.29795591 GHz SWT 5 ms unit dBm
37.8
27.8 dB Offset vi [T1] 4.89 dBn
30 5.29795591 GHz
20
10—Dl 11 ([dBm
1

0 /
-10

-20 AM(/
s

NPT

.MH‘VVWW

-40
-50
-62.2
Center 5.3 GHz 4 MHz/ Span 40 MHz
Date: 30.JUL.2008 12:30:47
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5,320 MHz 802.11a Legacy Peak Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Re¥ LvIi 4 .55 dBm VBW 3 MHz
37.8 dBm 5.32052104 GHz SWT 5 ms unit dBm
37.8
27 .8 dB Offset vi [T1] 4.55 dBn
30 5.32052104 GHz
20
10=P1 11 dBm
1
Iy A AN I\

. /
/ \

-30

-40
-50
-62.2
Center 5.32 GHz 4 MHz/ Span 40 MHz
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TABLE OF RESULTS — 802.11a Legacy

Center Frequency Peak Frequency PPSD
(MH2) (MH2) (dBm)
5,500 5498.67735 +5.14
5,600 5597.71543 +5.10
5,700 5702.76553 +4.61

5,500 MHz 802.11a Legacy Peak Power Spectral Density

y Marker 1 [T1] RBW 1 MHz  RF Att 20 dB
6‘ Ref Lvi 5.14 dBm VBW 3 MHz
37.8 dBm 5.49867735 GHz SWT 5 ms unit dBm
37.8
27 .8 dB Offset vi [T1] 5_14 dBn
30 5_49867735 GHZ
20
10l-D1 11 |dBm -

. / \

-30 v
e

-40
-50
-62.2
Center 5.5 GHz 4 MHz/ Span 40 MHz
Date: 30.JUL.2008 12:32:15
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®

37.8

5,600 MHz 802.11a Legacy Peak Power Spectral Density

Marker 1 [T1]
5.10 dBm
5.59771543 GHz

Re¥ LvIi
37.8 dBm

RBW
VBW
SWT

1 MHz
3 MHz
5 ms

RF Att 20 dB

unit dBm

30

27 .8 dB Offset

Y1|[T1] 5.10 dBn

5.59771543 GHz

20

10

D1 11 |[dBm

-10

-20

-30

-40

NV

-50

-62.2

Date:

Center 5.6 GHz 4 MHz/

30.JUL.2008 12:32:53

Span 40 MHz
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5,700 MHz 802.11a Legacy Peak Power Spectral Density

& Marker 1 [T1] RBW 1 MHz  RF Att 20 dB
<€' Ref Lvi 4.61 dBm VBW 3 MHz

37.8 dBm 5.70276553 GHz SWT 5 ms Unit dBm
37.8

27 .8 dB Offset

30

Yi|[T1] 4_.61 dBm
5_70276553 GHZ|

20

D1 11 |dBm

10

/

-30
-40
-50
-62.2
Center 5.7 GHz 4 MHz/ Span 40 MHz
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TABLE OF RESULTS —802.11N HT20

Center Frequency Peak Frequency PPSD
(MHz) (MH2) (dBm)
5,260 5259.29731 +4.97
5,300 5299.62109 +4.63
5,320 5321.42931 +4.71
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TABLE OF RESULTS —802.11n HT20

Center Frequency Peak Frequency PPSD
(MH2) (MH2) (dBm)
5,500 5499.23848 +5.23
5,600 5598.35671 +4.96
5,700 5700.92184 +4.38

5,500 MHz 802.11n HT20 Peak Power Spectral Density

y Marker 1 [T1] RBW 1 MHz  RF Att 20 dB
6‘ Ref Lvi 5.23 dBm VBW 3 MHz
37.8 dBm 5.49923848 GHz SWT 5 ms unit dBm
37.8
27 .8 dB Offset vi [T1] 5_.23 dBn
30 5.49923848 GHZ
20
10l-D1 11 |dBm -

/ \

-30 J\LAW VU\NN\N

-40
-50
-62.2
Center 5.5 GHz 4 MHz/ Span 40 MHz
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5,600 MHz 802.11n HT20 Peak Power Spectral Density

&/ Marker 1 [T1] RBW 1 MHz RF Att 20 dB
é’ Ref Lvi 4.96 dBm VBW 3 MHz
37.8 dBm 5.59835671 GHz SWT 5 ms unit dBm
37.8
27.8 dB Offset vi [T1] 4.96 dBn
30 5.59835671 GHz
20|
10—Dl 11 |dBm
1
MMU\N\M Ay

) [ \
\

g
~30 W WW«.L

Wi
-40
-50
-62.2
Center 5.6 GHz 4 MHz/ Span 40 MHz
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5,700 MHz 802.11n HT20 Peak Power Spectral Density

4.38 dBm VBW

& Marker 1 [T1] RBW 1 MHz  RF Att 20 dB
6’ Ref Lvi 3 MHz

37.8

37.8 dBm 5.70092184 GHz SWT 5 ms unit dBm

30

27 .8 dB Offset

Yi|[T1] 4_.38 dBm
5.70092184 GHZ|

20

10

D1 11 |dBm

-10

-20

_SOWU“ W
-40
-50
-62.2
Center 5.7 GHz 4 MHz/ Span 40 MHz
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TABLE OF RESULTS - 802.11n HT40

Center Frequency Peak Frequency PPSD
(MH2) (MH2) (dBm)
5,270 5276.33267 +0.24
5,310 5316.33267 -0.22

5,270 MHz 802.11n HT40 Peak Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 0.24 dBm VBW 3 MHz
37-.8 dBm 5.27633267 GHz SWT 5 ms unit dBm
37.8
27.8 dB Offset v1|[T1] 0.24 dBn
30 5.27633267 GHz
20
10—D1 11 [dBm
1
0 AU 2t
-20 / \
-30 M \h\’\‘
_40 Mhmvv‘\”'h H M
-50
-62.2
Center 5.27 GHz 8 MHz/ Span 80 MHz
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5,310 MHz 802.11n HT40 Peak Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref LvlI -0.22 dBm VBW 3 MHz
37.8 dBm 5.31633267 GHz SWT 5 ms unit dBm
37.8
27_.8 dB Offset v1|[T1] —0.22 dBn
30 5.31633267 GHz
20
10—D1 11 |dBm
1
A 4

) | |
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TABLE OF RESULTS —802.11n HT40

Center Frequency Peak Frequency PPSD
(MH2) (MH2) (dBm)
5,510 5520.82164 -0.18
5,620 5605.81162 +0.11
5,690 5678.37675 -0.32

5,510 MHz 802.11n HT40 Peak Power Spectral Density

&/ Marker 1 [T1] RBW 1 MHz RF Att 20 dB
6‘ Ref Lvi -0.18 dBm VBW 3 MHz
37.8 dBm 5.52082164 GHz SWT 5 ms unit dBm
37.8
27 .8 dB Offset vi [T1] ~0.18 dBn
30 5.52082164 GHz
20
10—Dl 11 |[dBm
1
v

) | |
| \

-40
-50
-62.2
Center 5.51 GHz 8 MHz/ Span 80 MHz
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5,620 MHz 802.11n HT40 Peak Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Re¥ LvIi 0.11 dBm VBW 3 MHz
37.8 dBm 5.60581162 GHz SWT 5 ms unit dBm
37.8
27 .8 dB Offset vi [T1] 0.11 dBn
30 5.60581162 GHz
20
10=P1 11 dBm

L N

=
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5,690 MHz 802.11n HT40 Peak Power Spectral Density

y Marker 1 [T1] RBW 1 MHz  RF Att 20 dB
é’ Ref Lvi -0.32 dBm VBW 3 MHz
37.8 dBm 5.67837675 GHz SWT 5 ms unit dBm
37.8
27.8 dB Offset vi [T1] ~0.32 dBn
30 5.67837675 GHZ
20
10l-D1 11 |dBm

) | |
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Specification

FCC, Part 15 §15.407 (a)(1), (a)(2)

(2)(1) The peak power spectral density shall not exceed +4 dBm in any 1 megahertz

band.

(2)(2) The peak power spectral density shall not exceed +11 dBm in any 1 megahertz

band.

Industry Canada RSS-210 § A9.2(1), A9.2(2)
8 A9.2(1) The eirp spectral density shall not exceed +10 dBm in any 1 MHz band

8 A9.2(2) The power spectral density shall not exceed +11 dBm in any 1 MHz band

Laboratory Measurement Uncertainty for Spectral Density

| Measurement uncertainty

| +1.33dB |

Traceability

Method

Test Equipment Used

Measurements were made per work
instruction WI-01 ‘Measuring RF Output
Power’

0158, 0193, 0252, 0313, 0314, 0070, 0116,
0117
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5.1.4. Peak Excursion Ratio

FCC, Part 15 Subpart C §15.407(a)(6)

Test Procedure

Normative Reference (xi) Section 2.1 Measurement Procedure DA 02-2138 “Measurement
Procedure Updated for Peak Transmit Power in the UNII Bands” was implemented to
determine the Peak Excursion Ratio. This is a conducted measurement using a spectrum
analyzer. The Peak Excursion Ratio is the difference in amplitude (dB) between the two

traces.

Test Measurement Set up

Att'n
16dB Coupl |
T 23— Speemim
C 50Q
— @ Termination(s)

Power Meter
and Sensor

Measurement set up for Peak Excursion Ratio

Measurement Results for Peak Excursion Ratio

Ambient conditions.

Temperature: 17 to 23 °C  Relative humidity: 31 to 57% Pressure: 999 to 1012 mbar

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power
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TABLE OF RESULTS —802.11a Legacy

Centre Frequency Peak Excursion Ratio
(MH2) (dB)
5,260 12.04
5,300 11.72
5,320 12.26

5,260 MHz 802.11a Legacy - Peak Excursion Ratio

) Marker 1 [T2] RBW 1 MHz  RF Att 20 dB
/4‘ Ref Lvi _4_68 dBm VBW 3 MHz
37.8 dBm 5.26006012 GHz SWT 10 s Unit dBm
37.8
27.8 dB Offset v1|[T2] -4.68 dBn
3 5_26006012 GHz
Al|[T11 12.04 dB
480.96192385 kHz
2
1 1

—SOTv‘ww W / \

-4
W L\__\M_
-5
-62.2
Center 5.26 GHz 6 MHz/ Span 60 MHz
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5,300 MHz 802.11a Legacy - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -5.16 dBm VBW 3 MHz
37.8 dBm 5.30018036 GHz SWT 10 s unit dBm
37.8
27.8 dB Offset v1|[T2] -5.16 dBn
3 5.30018036 GH=z
Al [T1] 11.72 dB
-480.96192385 kHz
2
1 1

_2 |
T N

— 30t fdomtoccr / \ Y
-4 _,U_AJ"_/_HJ M\_‘—\A_
IF___M_ ;_1______TA_
-5
-62.2
Center 5.3 GHz 6 MHz/ Span 60 MHz
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5,320 MHz 802.11a Legacy - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvli -5.72 dBm VBW 3 MHz
37.8 dBm 5.32018036 GHz SWT 10 s unit dBm
37.8
27.8 dB Offset v1|[T2] -5_72 dBn
3 5.32018036 GH=z
Al [T1] 12.26 dB
—+4.32865731 MHz
2
1
//ukJmA“VkmAMMM“MJMJ*&vN\\
/ L \
PPV osmma i aaoa o SIVINS!
. [ R

A AN
Tﬁlﬂ\wv -

. »
.

-62.2

Center 5.32 GHz

Date: 30.JUL.2008

10:17:27

6 MHz/

Span 60 MHz
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TABLE OF RESULTS —802.11a Legacy

Centre Frequency Peak Excursion Ratio
(MHz) (dB)
5,500 12.43
5,600 11.73
5,700 12.05

5,500 MHz 802.11a Legacy - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Attt 20 dB
Ref Lvli -4_.76 dBm VBW 3 MHz
37.8 dBm 5.50006012 GHz SWT 10 s unit dBm
37.8
27.8 dB Offset Yi|[T2] —4.76 dBn
3 5_50006012 GHz
Al|[T11 12.43 dB

—42.04408818 MHz

4

1L /

IR

/

4 -
| | [ —
-5
-62.2
Center 5.5 GHz 6 MHz/ Span 60 MHz
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5,600 MHz 802.11a Legacy - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvli -4 .42 dBm VBW 3 MHz
37.8 dBm 5.60018036 GHz SWT 10 s unit dBm
37.8
27.8 dB Offset v1|[T2] —4.42 dBn
3 5.60018036 GH=z
All[T1] 11.73 dB
42 .76553106 MHz
2
1 1
-1

J r””“‘”“w\\.

-30 -
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-5
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5,700 MHz 802.11a Legacy - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvIi -6.45 dBm VBW 3 MHz
37.8 dBm 5_70006012 GHz SWT 10 s unit dBm
37.8
27.8 dB Offset v1|[T2] -6.45 dBn
3 5.700068012 GHz
Al [T1] 12.05 dB
—42.40480962 MHz
2
1
1

_SOW / \
A

\

-62.2

Center 5.7 GHz 6 MHz/ Span 60 MHz
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TABLE OF RESULTS —802.11n HT20

Centre Frequency Peak Excursion Ratio
(MHz) (dB)
5,260 11.90
5,300 11.74
5,320 11.81

5,260 MHz 802.11n HT20 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
% Ref LvI -4.92 dBm VBW 3 MHz
37.8 dBm 5.26018036 GHz SWT 10 s unit dBm
37.8
27.8 dB Offset Yi|[T2] —4.92 dBn
3 5.26018036 GH=z
Al|[T11 11.90 dB

5.77154309 MHz
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/
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/

" L\—_\_—
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Center 5.26 GHz 6 MHz/ Span 60 MHz
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5,300 MHz 802.11n HT20 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvli -5.47 dBm VBW 3 MHz
37.8 dBm 5.30006012 GHz SWT 10 s unit dBm
37.8
27 .8 dB Offset v1 [T21 —-5_47 dBn
3 5.300068012 GH=z
Al|[T1] 11.74 dB
-12.28456914 MHZz
2
1 T

30| L‘.‘.,‘.'.}-“'J\k
e 7 q

: W W
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5,320 MHz 802.11n HT20 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvIi -5_.92 dBm VBW 3 MHz
37.8 dBm 5.32006012 GHz SWT 10 s unit dBm
37.8
27.8 dB Offset v1 [T21 -5.92 dBn
3 5.320068012 GH=z
Al|[T1] 11.81 dB
-841.68336673 kHz
2
1 1
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r“———J W
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TABLE OF RESULTS —802.11n HT20

Centre Frequency Peak Excursion Ratio
(MHz) (dB)
5,500 11.68
5,600 11.31
5,700 11.90

5,500 MHz 802.11n HT20 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
% Ref LvI -5.18 dBm VBW 3 MHz
37.8 dBm 5_.50018036 GHz SWT 10 s unit dBm
37.8
27.8 dB Offset Yi|[T2] -5_.18 dBn
3 5 50018036 GHz
Al|[T11 11.68 dB
—+42.04408818 MHz
2
1 T
'/\,MM‘_\\\

=1

) / \ M‘VM
a0 M
W M”/ \M
—4 _N4I_A -V\_m—;p_
,_/_ [ —
-5
-62.2
Center 5.5 GHz 6 MHz/ Span 60 MHz
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5,600 MHz 802.11n HT20 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvli -4.74 dBm VBW 3 MHz
37.8 dBm 5.60006012 GHz SWT 10 s unit dBm
37.8
27 .8 dB Offset v1 [T21 —4_74 dBn
3 5.600068012 GHz
Al [T1] 11.31 dB
841.68336673 kHz
2
1 I
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-30|

A
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_4 ——— | See———
-5
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Center 5.6 GHz 6 MHz/ Span 60 MHz
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5,700 MHz 802.11n HT20 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvIi -6.57 dBm VBW 3 MHz
37.8 dBm 5.69993988 GHz SWT 10 s unit dBm
37.8
27.8 dB Offset v1|[T2] -6.57 dBn
3 5.69993988 GHz
Al [T1] 11.90 dB
—42.28456914 MHz
2
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TABLE OF RESULTS —802.11n HT40

Centre Frequency Peak Excursion Ratio
(MH2) (dB)
5,270 12.49
5,310 12.96

5,270 MHz 802.11n HT40 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
@ Ref LvI -9.37 dBm VBW 3 MHz
37.8 dBm 5_.27030060 GHz SWT 10 s unit dBm
37.8
27.8 dB Offset Yi|[T2] -9.37 dBn
20 5.27030060 GHz
Al|[T1] 12.49 dB

9.01803607 MHz

/ WMV“’”“M”\\

Mo

I,
T

_4 -
T \
-5
-62.2
Center 5.27 GHz 10 MHz/ Span 100 MHz
Date: 30.JUL.2008 11:02:05
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5,310 MHz 802.11n HT40 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
<%%> Ref Lvi -10.64 dBm VBW 3 MHz
37.8 dBm 5.31010020 GHz SWT 10 s unit dBm
37.8
27.8 dB Offset v1|[T2] ~10.64 dBn
3 5.31010020 GH=z
Al [T1] 12.96 dB
—42.60521042 MHZ
2
1

_l it

| e,

!
Y
]

-3 WL
-4 " R
-5
-62.2
Center 5.31 GHz 10 MHz/ Span 100 MHz
Date: 30.JUL.2008 11:06:42
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TABLE OF RESULTS —802.11n HT40

Centre Frequency Peak Excursion Ratio
(MHz) (dB)
5,510 12.88
5,620 11.12
5,690 12.88

5,510 MHz 802.11n HT40 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvIi -10.96 dBm VBW 3 MHz
37.8 dBm 5.51010020 GHz SWT 10 s unit dBm
37.8
27.8 dB Offset vi [T21 ~-10.96 dBn
3 5 51010020 GHz
All[T1] 12.88 dB
+43.00601202 MHz
2
1
1
MMM AN DL Ld
-1 // “’—‘“:\
B " w// \\WN
-30 \\x\_\; W‘\JLJ_W
. J #Hﬂ/ -
W
-5
-62.2
Center 5.51 GHz 10 MHz/ Span 100 MHz
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5,620 MHz 802.11n HT40 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvIi -7.21 dBm VBW 3 MHz

37.8 dBm 5.61989980 GHz SWT 10 s unit dBm
37.8

27.8 dB Offset v1 [T21 —7.21 dBn

3 5.61989980 GH=z

Al|[T1] 11.12 dB

—42.40480962 MHz
2
1

/] iy
_1 M?rww~w\
e T
r/ <

-4
-5
-62.2
Center 5.62 GHz 10 MHz/ Span 100 MHz
Date: 30.JUL.2008 12:12:56
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5,690 MHz 802.11n HT40 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -10.92 dBm VBW 3 MHz

37.8 dBm 5.69010020 GHz SWT 10 s unit dBm
37.8

27.8 dB Offset v1|[T2] ~10.92 dBn

3 5.69010020 GH=z

Al [T1] 12.88 dB

—46.81362725 MHz
2
1
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Specification

Limits

815.407 (a)(6) The ratio of the peak excursion of the modulation envelope (measured using a
peak hold function) to the peak transmit power (measured as specified in this paragraph)
shall not exceed 13dB across any 1MHz bandwidth or the emission bandwidth whichever is

less

Laboratory Measurement Uncertainty for Spectrum Measurement

Measurement uncertainty +2.81dB
Traceability
Method Test Equipment Used

instruction WI-03 ‘Measurement of RF
Spectrum Mask’

Measurements were made per work | 0158, 0193, 0252, 0313, 0314, 0070, 0116, 0117
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5.1.5. Frequency Stability

FCC, Part 15 Subpart C §15.407(g)
Industry Canada RSS-210 §2.1

Test Procedure
The manufacturer of the equipment is responsible for ensuring that the frequency stability is
such that emissions are always maintained within the band of operation under all conditions.

Manufacturer Declaration

The frequency stability of the reference oscillator sets the frequency stability of the RF
transceiver signals. Therefore all of the RF signals should have £20ppm stability.

This stability accounts for room temp tolerance of the crystal oscillator circuit, frequency
variation across temperature, and crystal ageing.

+20ppm at 5.250 GHz translates to a maximum frequency shift of £105 KHz. As the edge of
the channels is at least one MHz from either of the band edges, +105 KHz is more than
sufficient to guarantee that the intentional emission will remain in the band over the entire
operating range of the EUT.

Specification

Limits

§15.407 (g) Manufacturers of U-NII devices are responsible for ensuring frequency stability
such that an emission is maintained within the band of operation under all conditions of
normal operation as specified in the user's manual.
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5.1.6. Maximum Permissible Exposure

FCC, Part 15 Subpart C §15.407(f)

Calculations for Maximum Permissible Exposure Levels

Power Density = Pd (mW/cm?) = EIRP/(4rd?)

EIRP=P*G*3

P = Peak output power (mwW)

G = Antenna numeric gain (numeric)

d = Separation distance (cm)

Numeric Gain = 10 ~ (G (dBi)/10)

The Wistron a/b/g/n wireless module has three transmitters. The peak power in the table
below is calculated by assuming a worst case scenario where the three transmitters are

operating simultaneously in the same band. The Peak Power in mW is calculated by taking
the maximum conducted power measured in each band and multiplying by 3.

Because the EUT belongs to the General Population/Uncontrolled Exposure the limit of power
density is 1.0 mW/cm?

Calculated .
: Peak Peak Minimum
Numeric Safe .
Freq. Band Antenna Gain Output | Output Distance @ Separation
(MHz) Gain (dBi) . Power Power 2 Distance
(numeric) (dBm) (MW) ImW/cm (cm)
Limit(cm)
5250 - 5350 5.1 3.24 +18.8 227.6 7.66 20
5470 - 5725 51 3.24 +19.3 255.3 8.11 20

Note: for mobile or fixed location transmitters the minimum separation distance is 20cm, even
if calculations indicate the MPE distance to be less.

Specification
Maximum Permissible Exposure Limits

FCC §1.1310 Limit = ImW / cm? from 1.310 Table 1

Before equipment certification is granted, the application requirements of
RSS-102 shall be met.

Laboratory Measurement Uncertainty for Power Measurements

|Measurementuncertainty | +1.33 dB |
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5.1.7. Radiated Emissions

5.1.7.1. Transmitter Radiated Spurious Emissions (above 1 GHz); Peak Field Strength
Measurements; and Radiated Band Edge Measurements — Restricted Bands

FCC, Part 15 Subpart C §15.407(b)(2), §15.205(a)/15.209(a)
Industry Canada RSS-210 8A9.3(2); §2.2; §2.6; RSS-Gen §4.7

Test Procedure

Radiated emissions above 1 GHz are measured in the anechoic chamber at a 3-meter
distance on every azimuth in both horizontal and vertical polarities. The emissions are
recorded and maximized as a function of azimuth by rotation through 360° with a spectrum
analyzer in peak hold mode. Depending on the frequency band spanned a notch filter and
waveguide filter was used to remove the fundamental frequency. The highest emissions
relative to the limit are listed for each frequency spanned.

All measurements on any frequency or frequencies over 1 MHz are based on the use of
measurement instrumentation employing an average detector function. All measurements
above 1 GHz were performed using a minimum resolution bandwidth of 1 MHz.

Test Measurement Set up

Anechoic Chamber Measurement Area

Notch / —
1 [ Waveguide |—— Amplifier Spectrum

Filter Analvzer

Coaxial Coaxial Coaxial Coaxial

Measurement set up for Radiated Emission Test
Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. All factors are included in the reported data.

FS=R+ AF + CORR - FO
where: FS = Field Strength
R = Measured Spectrum analyzer Input Amplitude
AF = Antenna Factor
CORR = Caorrection Factor = CL — AG + NFL
CL = Cable Loss
AG = Amplifier Gain
FO = Distance Falloff Factor
NFL = Notch Filter Loss or Waveguide Loss
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For example:

Given receiver input reading of 51.5 dBuV; Antenna Factor of 8.5 dB; Cable Loss
of 1.3 dB; Falloff Factor of 0 dB, an Amplifier Gain of 26 dB and Notch Filter Loss
of 1 dB. The Field Strength of the measured emission is:
FS=515+8.5+1.3-26.0+1=36.3 dBuV/m
Conversion between dBuV/m (or dBuV) and pV/m (or uV) are done as:
Level (dBuV/m) = 20 * Log (level (uV/m))

40 dBuV/m = 100 pV/m
48 dBuV/m = 250 pV/m

The following formula is used to convert the equipment isotropic radiated power (eirp) to

field strength (dBuV/m);

£ _ 1000000 x «/30%

where P is the EIRP in Watts

Therefore: -27 dBm/MHz = 68.23 dBuV/m

pV/m

Note: The data in this Section identifies that the EUT is in compliance with the -27dBm/MHz
EIRP limit (68.23 dBuV/m) for out of band emissions. All peak emissions are less than

68.23 dB pV/m.

Measurement Results Transmitter Radiated Spurious Emissions above 1 GHz

Ambient conditions.

Temperature: 17 to 23°C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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MAP-625 Integral Antenna

TABLE OF RESULTS — 802.11a Legacy 5,260 MHz Radiated Emissions above 1 GHz

Raw Correction Corrected
Freq. Pol. Readin Factor Average Field Peak Limit | Margin
(MHZ) | (HV) | g V)g @B) Strength (dBuv/im) | (dB)
H (dBuVv/m)
74
: Corrected
Freq. Pol. Raw SRl Average Field AVEEG)E Margin
(MHz) (HIV) Reading Factor Strength Limit (dB)
(dBpV) (dB) (dBpv/m) (dBuV/m)
54

The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.

Radiated Emissions for 5,260 MHz Legacy

d B

B vVasona by EMiSoft 30 fug 08 0912 -
— 1] Harizontz
. pp —— |[2] Wrical
100 '— Peak Limit
+ — Forerage Lt
G00 I'T-'Ieafl.:lﬁlgﬁm
¢, Spec Dist 3m
00 + + HYy
4
4o
Ja
a0
. Frequency : hiHz
[LLR] [ELLafi] 150000
Radiated BEmissions Template: 18Amp RE 1-18 GHz hitec 30 Ao

Filename: k:compliance managementiealubris networkswebis10 - fec mime wistron 'n'te

progr
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MAP-625 Integral Antenna
TABLE OF RESULTS — 802.11a Legacy 5,300 MHz Radiated Emissions above 1 GHz

Raw Correction Alfehls
Freq. Pol. Readin Factor Average Field Peak Limit | Margin
(MHZ) | (HV) | g V)g @B) Strength (dBuv/im) | (dB)
H (dBuVv/m)
74
. Corrected
Freq. Pol. Rav_v Cofrection Average Field AV.era?ge Margin
(MHz) | (HIV) Rggdl\r/lg Facéc)” Strength dg'”\‘/'/tm (dB)
(dBuv) (dBpV/m) (dBuV/m)
54

The peak emission seen breaking the average limit line is the fundamental. No other
emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured
under the restricted band-edge requirement.

Radiated Emissions for 5,300 MHz Legacy

dBu Yasana by EMiSoft 30 Fug 02 0916 -
— 1] Harizonitz
. pr 2] Wrtical
oo '— Peak Limit
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B0 I'T-'Ieafl.:l 'El:llglgﬁm
= .., pec Oist 3m
00 .
H
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Ji0
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100010 ELLEfi] 180000
Radiated Emizsions _TemEEIate: 12Amp RE 1-18 GHz Witec 20 Au
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MAP-625 Integral Antenna
TABLE OF RESULTS — 802.11a Legacy 5,320 MHz Radiated Emissions above 1 GHz

Freq. Pol. R R%W SRS Corg:ctedtlr:]leld Peak Limit | Margin
(MH2) (HIV) eading Factor reng (dBpv/m) (dB)
(dBpVv) (dB) (dBuVv/m)
74
74
Fre Pol Raw Correction | Corrected Field Average Marain
(MHCL-) (HN) Reading Factor Strength Limit (dé’)
(dBpV) (dB) (dBpuVv/m) (dBuVv/m)
54
54

The peak emission seen breaking the average limit line is the fundamental. No other
emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured
under the restricted band-edge requirement.

Radiated Emissions for 5,320 MHz Legacy

dBu/ Vasona by EMiSoft 40 Fug 08 09:22 -
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MAP-625 Integral Antenna

Measurement Results Transmitter Radiated Spurious Emissions above 1 GHz
TABLE OF RESULTS — 802.11n HT-20 5,260 MHz Radiated Emissions above 1 GHz

Raw Correction Corrected
Freq. Pol. Readin Factor Average Field Peak Limit | Margin
(MHz) | (HV) | TG V)g’ (@B) Strength (dBuVv/m) | (dB)
H (dBpV/m)
74
. Corrected
Freq. Pol. Raw Correction Average Field Average Margin
(MH2) (HIV) Reading Factor Strength Limit (dB)
(dBpVv) (dB) (dBpv/m) (dBpV/m)
54

The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.

Radiated Emissions for 5,260 MHz HT-20
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MAP-625 Integral Antenna
Measurement Results Transmitter Radiated Spurious Emissions above 1 GHz
TABLE OF RESULTS — 802.11n HT-20 5,300 MHz Radiated Emissions above 1 GHz

Raw Correction Corrected
Freq. Pol. Readin Factor Average Field Peak Limit | Margin
(MHz) | (HV) | TG V)g’ (@B) Strength (dBuVv/m) | (dB)
H (dBpV/m)
74
. Corrected
Freq. Pol. Raw Correction Average Field Average Margin
(MH2) (HIV) Reading Factor Strength Limit (dB)
(dBpVv) (dB) (dBpv/m) (dBpV/m)
54

The peak emission seen breaking the average limit line is the fundamental. No other
emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured
under the restricted band-edge requirement.

Radiated Emissions for 5,300 MHz HT-20
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MAP-625 Integral Antenna

TABLE OF RESULTS — 802.11n HT-20 5,320 MHz Radiated Emissions above 1 GHz

Freq. Pol. R R%W SRS Corg:ctedtlr:]leld Peak Limit | Margin
(MH2) (HIV) eading Factor reng (dBpV/m) (dB)
(dBpVv) (dB) (dBuVv/m)
74
Fre Pol Raw Correction | Corrected Field Average Marain
(Mqu-) (HN) Reading Factor Strength Limit (dlg)
(dBpV) (dB) (dBuVv/m) (dBuV/m)
54

The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.

Radiated Emissions for 5,320 MHz HT-20
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MAP-625 Integral Antenna

Measurement Results Transmitter Radiated Spurious Emissions above 1 GHz
TABLE OF RESULTS — 802.11n HT-40 5,270 MHz Radiated Emissions above 1 GHz

Raw Correction Corrected
Freq. Pol. Readin Factor Average Field Peak Limit | Margin
(MHz) | (HV) | TG V)g’ (@B) Strength (dBuVv/m) | (dB)
H (dBpV/m)
74
. Corrected
Freq. Pol. Raw Correction Average Field Average Margin
(MH2) (HIV) Reading Factor Strength Limit (dB)
(dBpVv) (dB) (dBpv/m) (dBpV/m)
54

The peak emission seen breaking the average limit line is the fundamental. No other
emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured
under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.

Radiated Emissions for 5,700 MHz Legacy

dBuv/ Vasona by EMiSoft A0 Fug 0F 1003 -
— 1] Haorzontz
. pp —— |2] wrtical
100 '— Piaak Limit
+ — Pwarage Lt
600 I'T-'Ieafl.:l 'EE'HBEm
i . Spec Dist 3m
S00 [
1
o
a
x40
Frequency: hHz
1 A 4
LR

REadigted Emissions

! z Template: 1Eﬂrnfn RE 1-12 GHz hitac 20 A
Filename: k:compliance managementicalubis networkswebis10 -

100000 100

foo mime wistron 'n"test progr

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:  Wistron 802.11 a/b/g/n Wireless Module
To: FCC 47 CFR Part 15.407 & IC RSS-210
Serial #: CBIS10-A4 Rev A
Issue Date: 1st October 2008
Page: 99 of 198

MAP-625 Integral Antenna
TABLE OF RESULTS — 802.11n HT-20 5,500 MHz Radiated Emissions above 1 GHz

Freg Pol Raw Correction | Corrected Field Peak Margin
(MH2) (HIV) Reading Factor Strength Limit (dB)
(dBuvV) (dB) (dBuVv/m) (dBuV/m)
74
Fre Pol Raw Correction | Corrected Field Average Marain
(MHCL-) (HN) Reading Factor Strength Limit (dé’)
(dBuv) (dB) (dBpVv/m) (dBuV/m)
54

The peak emission seen breaking the average limit line is the fundamental. No other
emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured
under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other
emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured
under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other
emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured
under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other
emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured
under the restricted band-edge requirement.
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TABLE OF RESULTS — 802.11n HT-20 5,300 MHz Radiated Emissions above 1 GHz

Raw Correction Corrected
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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TABLE OF RESULTS — 802.11n HT-20 5,320 MHz Radiated Emissions above 1 GHz
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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Measurement Results Transmitter Radiated Spurious Emissions above 1 GHz
TABLE OF RESULTS — 802.11n HT-40 5,270 MHz Radiated Emissions above 1 GHz

Raw Correction Corrected
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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Measurement Results Transmitter Radiated Spurious Emissions above 1 GHz
TABLE OF RESULTS — 802.11n HT-40 5,310 MHz Radiated Emissions above 1 GHz

Raw Correction Corrected
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The peak emission seen breaking the average limit line is the fundamental. No other
emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured
under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other
emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured
under the restricted band-edge requirement.
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TABLE OF RESULTS — 802.11a Legacy 5,700 MHz Radiated Emissions above 1 GHz
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.

Radiated Emissions for 5,600 MHz HT-20

dBu/ Wasana by EMiSoft 01 fug 08 1214 -
— 1] Haorizont:
. pp— [2] Wertical
g '— Paak Limit
— g::emge Lt
G600 + Mieas Etllgf%m
... Spec Oist 3m
504 m
[Ixfx}
0
a0
Frequeancy : hiHz
an
10000 10000 0 15000 0
Radiated Emissions Template: 182mp RE 1-18 GHz hitec 30 Au

Filename: k:\compliance managementicolubrs networkshcbis 10 - foo mimoe wistron 'n'te

progr

This test report may be reproduced in full only. The document may only be updated by MiCOM
Labs personnel. Any changes will be noted in the Document History section of the report.

MiCOM Labs, 440 Boulder Court, Suite 200, Pleasanton, CA 94566 USA, Phone: 925.462.0304, Fax: 925.462.0306, www.micomlabs.com




Title:

To:

Serial #;
Issue Date:
Page:

Wistron 802.11 a/b/g/n Wireless Module
FCC 47 CFR Part 15.407 & IC RSS-210
CBIS10-A4 Rev A

1st October 2008

118 of 198

MAP-625 External Antenna

TABLE OF RESULTS —-802.11n HT-20 5,700 MHz Radiated Emissions above 1 GHz

Freg Pol Raw Correction | Corrected Field Peak Margin
(MH2) (HIV) Reading Factor Strength Limit (dB)
(dBuvV) (dB) (dBuVv/m) (dBuV/m)
54
Fre Pol Raw Correction | Corrected Field Average Marain
(MHC;) (HN) Reading Factor Strength Limit (dg)
(dBuV) (dB) (dBuVv/im) (dBuV/m)
54

The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other
emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured
under the restricted band-edge requirement.
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The peak emission seen breaking the average limit line is the fundamental. No other

emissions were observed within 6dB of the peak limit.

The energy immediately to the left and/or the right of the fundamental carrier will be measured

under the restricted band-edge requirement.
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5.1.7.2. Radiated Band-Edge — Restricted Bands

Integral Antenna Lower Sub Band - 5,250 MHz to 5,350 MHz

TABLE OF RESULTS - 802.11a Legacy -

Restricted
Band Measured Limit Margin
R Gl Frequency (dBuV/m) (dBuV/m) (dB)
(MHZz)
5,320peAk 5,350 70.99 74.00 -3.01
5,320ave 5,350 45.01 54.00 -8.99
802.11a Legacy — 5,320 MHz
Marker 1 [T2] RBW 1 MHz RF Att 20 dB
® Ref Lvl 45.01 dByV VBW 1 MHz
90 dByV 5.35000000 GHz SWT 30 s unit dByV
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Integral antenna Upper Sub Band - 5,470 MHz to 5,725 MHz

TABLE OF RESULTS - 802.11a Legacy

Restricted
Band Measured Limit Margin
Tx Freq. (MH2) | £ onuency (dBuV/m) (dBuV/m) (dB)
(MHZz)
5,500pgAk 5,460 68.98 74.00 -5.02
5,5004vE 5,460 44.01 54.00 -9.99

802.11a Legacy — 5,500 MHz

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
® Ref LvI 44.01 dByV VBW 1 MHz
90 dBwV 5.46000000 GHz SWT 30 s unit dByV
9
-3.8 dB Offset vi|[T2] 44 )01 dByV
5.46000000 GHz
V2| [T1] 68.98 dBN

D1 74 |[dBNV

546000000 GHZ

IR A I o, ottt ] !
] AL
. "‘x—ﬁh_\w\_ _—MM
3
2
Center 5.405 GHz 11 MHz/ Span 110 MHz
Date: 30.AUG.2008 10:38:38

Note; No band edge measurements are required at the upper end of the 5,470 — 5,725 band.
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Integral Antenna Lower Sub Band - 5,250 MHz to 5,350 MHz

TABLE OF RESULTS - 802.11n HT-20

Restricted
Band Measured Limit Margin
Tx Freq. (MHZ) | £equency (dBuV/m) (dBuV/m) (dB)
(MHZz)
5,320peAx 5,350 73.86 74.00 -0.14
5,320ave 5,350 44.01 54.00 -9.99
802.11n HT-20 — 5,320 MHz
Marker 1 [T2] RBW 1 MHz RF Att 20 dB
@ Ref Lvl 44.01 dByV VBW 1 MHz
90 dByV 5.35022044 GHz SWT 30 s unit dBNV
90
-3.8 dB Offset vi|[T2] 44 |01 dBy\
5.35022044 GHz
V2l[T1] 73,86 dByV
80 5.35088176 GHZ
2
TDl 74 |dBNV-
7ol
D2 |54 “1
50 jLAJ{,M m |
L AR AR oo Wby g AAAAASAAAA A
40(‘“’”\“%%
30
20|
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 30.AUG.2008 10:49:44
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Integral antenna Upper Sub Band - 5,470 MHz to 5,725 MHz

TABLE OF RESULTS -802.11n HT-20

Restricted
Band Measured Limit Margin
Tx Freq. (MHZ) | £equency (dBuV/m) (dBuV/m) (dB)
(MHZz)
5,500peAk 5,460 70.77 74.00 -3.23
5,500ave 5,460 44.59 54.00 -9.41

802.11n HT-20 — 5,500 MHz

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi 44 .59 dBNV VBW 1 MHz
90 dBNV 5.45845691 GHz SWT 30 s unit dByVv
9
-3.8 dB Offset vi([T2]1 44 |59 dBy\
5.45845691 GHZ
V2|[T1] 70]77 dByV
8 5.45757515 GHZ
- D1 74 |dByV.
2
7 Y,
6
e AARRAR SRt gy
5
1
4 I R B
3
2
Center 5.405 GHz 11 MHz/ Span 110 MHz
Date: 30.AUG.2008 10:35:25

Note; No band edge measurements are required at the upper end of the 5,470 — 5,725 band.
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Integral Antenna Lower Sub Band - 5,250 MHz to 5,350 MHz

TABLE OF RESULTS - 802.11n HT-40

Restricted
Band Measured Limit Margin
Tx Freq. (MHZ) | £equency (dBuV/m) (dBuV/m) (dB)
(MHZz)
5,310peaAk 5,350 71.11 74.00 -2.89
5,310ave 5,350 50.53 54.00 -3.47

802.11n HT-40 - 5,320 MHz

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
<%%>IQef LvI 44._.01 dBwV VBW 1 MHz
90 dByV 5.35022044 GHz SWT 30 s unit dByV
9
-3.8 dB Offset vi|[T2] 44]01 dByM
5.35022044 GHz
V2| [T1] 7386 dByV
8 5.35088176 GHZ

2
TDl 74 |dBNV

D2 |54

' Yoy

Yo
M nan ] |
_'—'—“’ﬂ—'\_,._,_u__’_,_,_,_;—"’ LS
3
20|
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 30.AUG-2008 10:49:44
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Integral antenna Upper Sub Band - 5,470 MHz to 5,725 MHz

TABLE OF RESULTS -802.11n HT-40

Restricted
Band Measured Limit Margin
Tx Freq. (MHZ) | £equency (dBuV/m) (dBuV/m) (dB)
(MHZz)
5,510pgAk 5,460 73.12 74.00 -0.88
5,510ave 5,460 49.75 54.00 -4.25

802.11n HT-40 — 5,500 MHz

Marker 2 [T1] RBW 1 MHz RF Att 20 dB
@ Ref LvI 73.12 dByV VBW 1 MHz
90 dByV 5.46000000 GHz SWT 30 s unit dByV
9
-3.8 dB Offset Yo [T1] 73112 dByV
5.46000000 GHz
vVi|rT21 49 /75 dByV

D1 74 |dBNV

S5.4597 /956 GHZ

N

« T

20|

Start 5.35 GHz 11 MHz/

Date: 30.AUG.2008 10:43:00

Stop 5.46 GHz

Note; No band edge measurements are required at the upper end of the 5,470 — 5,725 band.
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External Antenna Lower Sub Band - 5,250 MHz to 5,350 MHz
TABLE OF RESULTS - 802.11a Legacy
Restricted
Band Measured Limit Margin
Tx Freq. (MHZ) | £equency (dBuV/m) (dBuV/m) (dB)
(MHZz)
5,320peAk 5,350 66.92 74.00 -7.08
5,320ave 5,350 47.23 54.00 -6.77

802.11a Legacy — 5,320 MHz

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref LvI 66.92 dByNV VBW 1 MHz
86.2 dByV 5.35220441 GHz SWT 10 s unit dByV
86.2
-3.8 dB Offset vi1|[T1] 66192 dBuV
8 5.35220441 GHZz
V2i[T2] 47 ]23 dByV
5.35000000 GHz
D1 74 |dBNV.
! 1
60
D2 |54 Vi
5 Mﬂw \ M u
2 AR o aomnrid
M_Mxﬁ\__’_lﬂm
3
2
16.2
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 1.AUG.2008 14:10:06
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External antenna Upper Sub Band - 5,470 MHz to 5,725 MHz

TABLE OF RESULTS - 802.11a Legacy

Restricted
Band Measured Limit Margin
R Gl Frequency (dBuV/m) (dBuV/m) (dB)
(MHZz)
5,500peAk 5,460 61.82 74.00 -12.18
5,500ave 5,460 40.66 54.00 -13.34
802.11a Legacy — 5,500 MHz
‘9 Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref Lvi 61.82 dByV VBW 1 MHz
86.2 dByV 5.45823647 GHz SWT 10 s unit dByV
86.2
-3.8 dp Offset vi|[T1] 61.82 dBu\
80 5.45823647 GHZ
V2 |[T2] 40./66 dByV
5.35000000 GHZ|
L D1 74 |dByV.
70
1

D2 |54 dBAV|

a
ST

SOVMWWM&MWM IS I . y

30

20

16.2

Start 5.35 GHz

Date: 1_AUG.2008 14:04:21

11 MHz/

Stop 5.46 GHz

Note; No band edge measurements are required at the upper end of the 5,470 — 5,725 band.
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External Antenna Lower Sub Band - 5,250 MHz to 5,350 MHz

TABLE OF RESULTS - 802.11n HT-20

Restricted
Band Measured Limit Margin
Tx Freq. (MHZ) | £equency (dBuV/m) (dBuV/m) (dB)
(MHZz)
5,320peAx 5,350 66.43 74.00 -7.57
5,320ave 5,350 47.59 54.00 -6.41
802.11n HT-20 — 5,320 MHz
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@ Ref Lvl 66.43 dByV VBW 1 MHz
86.2 dBNV 5.35639279 GHz SWT 10 s unit dBNV
86.2
-3.8 dB Offset vi|[T1] 66,43 dByY\
50 5.35639279 GHz
V2i[T2] 47 /59 dBy\
5.35000000 GHz
L D1 74 |[dByV.
70
1
GOm \ :
D2 |54 V
50 vMMW Ui ZE T ST TN AT e Ty
40M M\"“—W
WEMM«-’A\—M
30
20
16.2

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 1.AUG.2008 14:11:18
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External antenna Upper Sub Band - 5,470 MHz to 5,725 MHz

TABLE OF RESULTS -802.11n HT-20

Restricted
Band Measured Limit Margin
Tx Freq. (MHZ) | £equency (dBuV/m) (dBuV/m) (dB)
(MHZz)
5,500peAk 5,460 62.29 74.00 -11.71
5,500avE 5,460 41.29 54.00 -12.71
802.11n HT-20 — 5,500 MHz
Marker 2 [T2] RBW 1 MHz RF Att 20 dB
@ Ref Lvl 41.29 dByV VBW 1 MHz
86.2 dBIV 5.46000000 GHz SWT 10 s unit dByV
86.2
-3.8 dB Offset v2|[T2] 41|29 dBy\
50 5.46000000 GHz
Vi|[T1] 62 .29 dByV
5.45426854 GHz
L D1 74 [dByV.
70
1
6o IT.IAWE
D2 |54 dBwV,
50 A AR s AR, iy iy AN
W AL V.V VRTINS g
40 o
e S R R—
30
20
16.2

Start 5.35 GHz

Date: 1.AUG.2008 14:05:14

11 MHz/

Stop 5.46 GHz

Note; No band edge measurements are required at the upper end of the 5,470 — 5,725 band.
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External Antenna Lower Sub Band - 5,250 MHz to 5,350 MHz

TABLE OF RESULTS - 802.11n HT-40

Restricted
Band Measured Limit Margin
Tx Freq. (MHZ) | £equency (dBuV/m) (dBuV/m) (dB)
(MHZz)
5,320peAx 5,350 71.61 74.00 -2.39
5,320ave 5,350 49.05 54.00 -4.95
802.11n HT-40 — 5,320 MHz
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@ Ref Lvl 66.43 dByV VBW 1 MHz
86.2 dBNV 5.35639279 GHz SWT 10 s unit dBNV
86.2
-3.8 dB Offset vi|[T1] 66,43 dByY\
50 5.35639279 GHz
V2i[T2] 47 /59 dBy\
5.35000000 GHz
L D1 74 |[dByV.
70
1
GOm \ :
D2 |54 V
50 vMMW Ui ZE T ST TN AT e Ty
40M M\"“—W
WEMM«-’A\—M
30
20
16.2

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 1.AUG.2008 14:11:18
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External antenna Upper Sub Band - 5,470 MHz to 5,725 MHz

TABLE OF RESULTS -802.11n HT-40

Restricted
Band Measured Limit Margin
Tx Freq. (MHZ) | £equency (dBuV/m) (dBuV/m) (dB)
(MHZz)
5,500peAk 5,460 68.48 74.00 -5.52
5,500ave 5,460 49.26 54.00 -4.74

802.11n HT-40 — 5,500 MHz

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
@ Ref Lvi 68.48 dBNWV VBW 1 MHz
86.2 dByV 5.45889780 GHz SWT 10 s unit dByV
86.2
-3.8 dB Offset vi|[T1] 68,48 dBy\
80 5.45889780 GHz
Vo|[T2] 49 /26 dBy\
5.46000000 GHz
L D1 74 |[dByV.
70 1
60 | AWM
Al

D2 [54 dBVV AV Luv*lm .Av»/‘[\M\
SOWMMWWWMNM 8 i

]

40 A
30
20
16.2
Start 5.35 GHz 11 MHz/ Stop 5.46 GHz
Date: 1.AUG.2008 14:02:41

Note; No band edge measurements are required at the upper end of the 5,470 — 5,725 band.
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5.1.7.3. Peak Field Strength Measurements;
Lower sub-band 5,250 MHz to 5,350 MHz

TABLE OF RESULTS - 802.11a Legacy — Integral Antenna

Tx Freq. (MHz) Pl (I;igll:jv?rtr:';angth
5,260 115.17
5,300 115.69
5,320 115.45

802.11a Legacy — 5,260 MHz - Integral Antenna
Lower Band Edge Peak Emission = 115.17 dBuV/m

dBun Yasona by EMiSof 90 Fug 0 09:44 -
— 1] Horzontz
+ — [2] “iertical
— Peak Limit
. — Pwerage Lt
I‘Tn'leasl,:l H?El%m
Spec Dist 3m
100.C
w0 *
B
Frequency : hHz
- q b
52300 S¥00
hitec 30 Au

Radiated Bmissions Template: 184mp RE 1-18 GHz
Heramme: =="="='"'"E'""' aclubrs ot b L 'ﬁtmn'n"lte Fll'tlgr
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802.11a Legacy — 5,300 MHz - Integral Antenna
Lower Band Edge Peak Emission = 115.69 dBuV/m

dBun Yasona by EMiSoft A0 Fug 0 0.8 -
— [1] Horzont:
+ — [2] Mertical
— Peak Limit
Hod — Parerage Lt
I'Tn'leasl,:l ﬂ?ﬁ%m
Spec Dist 3m
0L
pLal]
i
Frequency: bHz
- ) qJ v
F2300 00
Radiated Emiszions Template: 1819511 RE 1-18 GHz hitec 30 fu

Re-wjstron 'n'test progr

802.11a Legacy — 5,320 MHz - Integral Antenna
Lower Band Edge Peak Emission = 115.45 dBuV/m

30 Pag 08 08:51 -

d.%?ﬁ’ Wasona by EMiSoft
— [1] Horizant:
+ — [2] Mertical
— Peak Limit
1L — gremge Lt
fleas Eﬁgl%m
Spec Dist 3m
100.C
+
@0
]
Fraquency: WiHz
20 q v
32300 300
Radiated Emissions Template: 12Amp RE 1-12 GHz Mtes 30 Au

jgtron ‘n"test progr
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Lower sub-band 5,250 MHz to 5,350 MHz

TABLE OF RESULTS - 802.11a HT-20 — Integral Antenna

Tx Freq. (MHz) FERELS (';igfv?g)ength
5,260 115.71
5,300 115.61
5,320 115.08

802.11a HT-20 - 5,260 MHz - Integral Antenna
Lower Band Edge Peak Emission = 115.71 dBuV/m

dbuy Yasona by EMiSof 30 Fug 08 0854 -
— 1] Horzont:
+ — ‘wirtical
— Peak Limit
B lilx . BMEEQE =
I'Tn'leas ﬁgl%m
Spec Dist 3m
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A
Fraquency: hH
- q W z
S2300 SR00
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802.11a HT-20 — 5,300 MHz - Integral Antenna
Lower Band Edge Peak Emission = 115.61 dBuV/m

300 Aug 0F 0857 -
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802.11a HT-20 — 5,320 MHz - Integral Antenna
Lower Band Edge Peak Emission = 115.08 dBuV/m
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Lower sub-band 5,250 MHz to 5,350 MHz

TABLE OF RESULTS - 802.11a HT-40 — Integral Antenna

Peak Field Strength
Tx Freq. (MHz) (dBuV/m)
5,270 111.19
5,310 110.91
802.11a HT-40 - 5,270 MHz - Integral Antenna
Lower Band Edge Peak Emission =111.19 dBuV/m
dbuy Yasona by EMiSof 30 Fug 08 D837 -
= [ g
- E&ak Limit
10. H . BMEEQE =
I'Tn'leas ﬁgl%m
Spec Dist 3m
10602
a0 +
H
- Fraquency; MHz
S2300 SR00
Radigted Emissions Template: 18mp FE 1-18 GHz hitec 30 A
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802.11a HT-40 — 5,310 MHz - Integral Antenna
Lower Band Edge Peak Emission = 110.91 dBuV/m

d.%g;’ Yasona by EmMiSoft
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Lower sub-band 5,470 MHz to 5,725 MHz

TABLE OF RESULTS - 802.11a Legacy — Integral Antenna

Tx Freq. (MHz) FERELS (';igfv?g)ength
5,500 114.98
5,600 113.90
5,700 113.46

802.11a Legacy — 5,500 MHz - Integral Antenna
Lower Band Edge Peak Emission =114.98 dBuV/m
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802.11a Legacy — 5,600 MHz - Integral Antenna
Lower Band Edge Peak Emission = 113.90 dBuV/m
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802.11a Legacy — 5,700 MHz - Integral Antenna
Lower Band Edge Peak Emission = 113.46 dBuV/m
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Lower sub-band 5,470 MHz to 5,725 MHz

TABLE OF RESULTS - 802.11a HT-20 — Integral Antenna

Tx Freq. (MHz) FERELS (';igfv?g)ength
5,500 115.55
5,600 114.06
5,700 112.78

802.11a HT-20 — 5,500 MHz - Integral Antenna
Lower Band Edge Peak Emission = 115.55 dBuV/m
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802.11a HT-20 — 5,600 MHz - Integral Antenna
Lower Band Edge Peak Emission = 114.06 dBuV/m
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Lower sub-band 5,470 MHz to 5,725 MHz

TABLE OF RESULTS - 802.11a HT-40 — Integral Antenna

Tx Freq. (MHz) FERELS (';igfv?g)ength
5,510 110.30
5,620 109.02
5,690 108.54

802.11a HT-40 — 5,510 MHz - Integral Antenna
Lower Band Edge Peak Emission = 110.30 dBuV/m
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802.11a HT-40 — 5,620 MHz - Integral Antenna
Lower Band Edge Peak Emission = 109.02 dBuV/m
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Lower Band Edge Peak Emission = 108.54 dBuV/m
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Lower sub-band 5,250 MHz to 5,350 MHz

TABLE OF RESULTS - 802.11a Legacy — External Antenna

Tx Freq. (MHz) FERELS (';igfv?g)ength
5,260 112.40
5,300 112.99
5,320 112.08

802.11a Legacy — 5,260 MHz - External Antenna
Lower Band Edge Peak Emission =112.40 dBuV/m
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802.11a Legacy - 5,300 MHz - External Antenna
Lower Band Edge Peak Emission = 112.99 dBuV/m
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802.11a Legacy — 5,320 MHz - External Antenna
Lower Band Edge Peak Emission = 112.08 dBuV/m
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Lower sub-band 5,250 MHz to 5,350 MHz

TABLE OF RESULTS - 802.11a HT-20 — External Antenna

Tx Freq. (MHz) FERELS (';igfv?g)ength
5,260 112.61
5,300 112.39
5,320 112.22

802.11a HT-20 - 5,260 MHz - External Antenna
Lower Band Edge Peak Emission =112.61 dBuV/m
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802.11a HT-20 —-5,300 MHz - External Antenna
Lower Band Edge Peak Emission = 112.39 dBuV/m
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Lower sub-band 5,250 MHz to 5,350 MHz

TABLE OF RESULTS - 802.11a HT-40 — External Antenna

Peak Field Strength
Tx Freq. (MH2) @Buvim) 9
5,270 109.06
5,310 107.56

802.11a HT-40 —5,270 MHz - External Antenna
Lower Band Edge Peak Emission = 109.06 dBuV/m
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Lower sub-band 5,470 MHz to 5,725 MHz

TABLE OF RESULTS - 802.11a Legacy — External Antenna

Tx Freq. (MHz) FERELS (';igfv?g)ength
5,500 112.99
5,600 113.33
5,700 113.23

802.11a Legacy — 5,500 MHz - External Antenna
Lower Band Edge Peak Emission =112.99 dBuV/m
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802.11a Legacy — 5,600 MHz - External Antenna
Lower Band Edge Peak Emission = 113.33 dBuV/m
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Lower Band Edge Peak Emission = 113.23 dBuV/m
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Lower sub-band 5,470 MHz to 5,725 MHz

TABLE OF RESULTS - 802.11a HT-20 — External Antenna

Tx Freq. (MHz) FERELS (';igfv?g)ength
5,500 112.34
5,600 113.05
5,700 113.34

802.11a HT-20 —5,500 MHz - External Antenna
Lower Band Edge Peak Emission =112.34 dBuV/m
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802.11a HT-20 —-5,600 MHz - External Antenna
Lower Band Edge Peak Emission = 113.05 dBuV/m
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Lower sub-band 5,470 MHz to 5,725 MHz

TABLE OF RESULTS - 802.11a HT-40 — External Antenna

Tx Freq. (MHz) FERELS (';igfv?g)ength
5,510 108.38
5,620 109.58
5,690 109.04

802.11a HT-40 —5,510 MHz - External Antenna
Lower Band Edge Peak Emission = 108.38 dBuV/m
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802.11a HT-40 —-5,620 MHz - External Antenna
Lower Band Edge Peak Emission = 109.58 dBuV/m
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Specification
Limits

15.407 (b)(2). All emissions outside of the 5,150-5,350MHz band shall not exceed an EIRP
of -27dBm/MHz.

§15.205 (a) Except as shown in paragraph (d) of 15.205 (a), only spurious emissions are
permitted in any of the frequency bands listed.

§15.205 (a) Except as shown in paragraphs (d) and (e) of this section, the field strength of
emissions appearing within these frequency bands shall not exceed the limits shown in
Section §15.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in Section 15.209 shall be demonstrated using measurement instrumentation
employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission
limits in Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisions in Section 15.35 apply to these measurements.

§15.209 (a) Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table.

RSS-210 8A9.3(2) For transmitters operating in the 5250-5350 MHz band, all emissions
outside the 5150-5350 MHz band shall not exceed -27 dBm/MHz e.i.r.p. Devices operating
in the 5250-5350 MHz band that generate emissions in the 5150-5250 MHz band shall not
exceed out of band emission limit of 27 dBm/MHz e.i.r.p. in the 5150-5250 MHz band in
order to operate indoor/outdoor, or alternatively shall comply with the spectral power
density for operation within the 5150-5250 MHz band and shall be labeled “for indoor use
only”.

RSS-Gen 84.7 The search for unwanted emissions shall be from the lowest frequency
internally generated or used in the device (local oscillator, intermediate of carrier
frequency), or from 30 MHz , whichever is the lowest frequency, to the 5™ harmonic of the
highest frequency generated without exceeding 40 GHz.

RSS-Gen §6 Receiver Spurious Emission Standard

If a radiated measurement is made, all spurious emissions shall comply with the limits of
the following Table. The resolution bandwidth of the spectrum analyzer shall be 100 kHz
for spurious emission measurements below 1.0 GHz and 1.0 MHz for measurements
above 1.0 GHz

§15.209 (a) Limit Matrix

Frequency(MHz) Field Strength Field Strength Measurement Distance
(nV/m) (dBpV/m) (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3
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Laboratory Measurement Uncertainty for Radiated Emissions

Measurement uncertainty +5.6/ -4.5 dB
Traceability
Method Test Equipment Used

Measurements were made per work
instruction WI-03 ‘Measurement of
Radiated Emissions’

0312

0088, 0158, 0134, 0304, 0311, 0315, 0310,
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5.1.7.4. Receiver Radiated Spurious Emissions (above 1 GHz)
Industry Canada RSS-Gen 84.8, 86

Test Procedure

Radiated emissions above 1 GHz are measured in the anechoic chamber at a 3-meter
distance on every azimuth in both horizontal and vertical polarities. The emissions are
recorded and maximized as a function of azimuth by rotation through 360° with a spectrum
analyzer in peak hold mode. Depending on the frequency band spanned a notch filter and
waveguide filter was used to remove the fundamental frequency. The highest emissions
relative to the limit are listed for each frequency spanned.

All measurements on any frequency or frequencies over 1 MHz are based on the use of
measurement instrumentation employing an average detector function. All measurements
above 1 GHz were performed using a minimum resolution bandwidth of 1 MHz.

All Sectors of the EUT were tested simulatneously

Test Measurement Set up

Anechoic Chamber Measurement Area

Notch / —
1 [ Waveguide |—— Amplifier Spectrum

Filter Analvzer

Coaxial Coaxial Coaxial Coaxial

Measurement set up for Radiated Emission Test
Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting
Amplifier Gain from the measured reading. All factors are included in the reported data.

FS=R+ AF + CORR - FO
where: FS = Field Strength
R = Measured Spectrum analyzer Input Amplitude
AF = Antenna Factor
CORR = Caorrection Factor = CL — AG + NFL
CL = Cable Loss
AG = Amplifier Gain
FO = Distance Falloff Factor
NFL = Notch Filter Loss or Waveguide Loss
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For example:

Given receiver input reading of 51.5 dBuV; Antenna Factor of 8.5 dB; Cable Loss
of 1.3 dB; Falloff Factor of 0 dB, an Amplifier Gain of 26 dB and Notch Filter Loss
of 1 dB. The Field Strength of the measured emission is:
FS=515+8.5+1.3-26.0+1 =36.3 dBuV/m
Conversion between dBuV/m (or dBuV) and pV/m (or uV) are done as:
Level (dBuV/m) = 20 * Log (level (uV/m))

40 dBpV/m = 100 pV/m
48 dBuV/m = 250 puV/m

Section 5.1.6.1 Transmitter Spurious above 1 GHz identifies that emissions peaking above 54
dBuV/m emanate from the EUT and not transmitted through the antenna port. These (1 —3.5
GHz) emissions were formally measured and characterized and are not considered when

examining Receiver Radiated Spurious above 1 GHz.
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Receiver Radiated Spurious Emissions above 1 GHz

Test Setup — Integral Antenna, 5300 MHz, all modes Legacy, HT-20, HT-40.
TABLE OF RESULTS —

Raw Correction Corrected _ :
(II:\/rIaC;) (':'%) Reading Factor Field Strength (dgm\]/'/tm) Mgg)m
(dBpV/m) (dB) (dBpV/m) H
Channel 5300 MHz
Receiver Radiated Emissions
dBu/ Vasona by EMiSoft 30 Aug 0F 1116 -
— 1] Harizant:
. R wartical
e ' — Peak Limit
— FPwarage 1t
soa I'T-'Ieafl.:ha:llglgEm
. Spec Dist 2m
a:”:' Fa
oo [
o
i)
o Frequency: hHz
10000 [y ey
Radiated Emizsions Template: 182mp RE 1-12 GHz hitec 30 Au

Filename: kwompliance managementcolubizs networkswebiz 10 - fee mimo wistron 'n"test progr

No receiver emissions were observed.
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Receiver Radiated Spurious Emissions above 1 GHz

Test Setup — Integral Antenna, 5600 MHz, all modes Legacy, HT-20, HT-40.
TABLE OF RESULTS —

Freq Pol Raw Correction Corrected Limit Margin
. . Reading Factor Field Strength
(MHz) (H/V) (dBpv/m) (dB) (dBpv/m) (dBuV/m) (dB)

Channel 5600 MHz
Receiver Radiated Emissions

dBuv/ Wasana by EMiSoft A0 Aug 08 11:20 -
— 1] Horizont:
. pp —— |&] “rtical
o '— Peak Limit
— Fwerage Lt
200 rt-hainﬁgl%m
.. Spec Dist 3m
00 A
o d
30
20
. Frequency : bHz
[ a]a] [ LEa] =Ll
Radiated Bmissions Template: 184mp RE 1-18 GHz hitec 30 A0

Filename: k:wwompliance management'colubns networkshebiz 10 - fec mimo wistron 'n"test progr

No receiver emissions were observed.
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Specification

Receiver Radiated Spurious Emissions

The search for spurious emissions shall be from the lowest frequency internally generated
or used in the receiver (e.g. local oscillator, intermediate or carrier frequency), or 30 MHz,

whichever is the higher, to at least 3 times the highest tunable or local oscillator frequency,
whichever is the higher, without exceeding 40 GHz.

The following receiver spurious emission limits shall be complied with;
(a) If a radiated measurement is made, all spurious emissions hall comply with the limits of

Table 1.
Frequency Field Strength Field Strength Measurement Distance
(MHz) (V/m) (dBpV/m) (meters)
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
Above 960 500 54.0 3

Laboratory Measurement Uncertainty for Radiated Emissions

Measurement uncertainty +5.6/ -4.5 dB
Traceability
Method Test Equipment Used

Measurements were made per work
instruction WI-03 ‘Measurement of
Radiated Emissions’

0088, 0158, 0134, 0304, 0311, 0315, 0310,
0312
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5.1.7.5. Radiated Spurious Emissions (30M-1 GHz)

FCC, Part 15 Subpart C §15.407(b)(6); §15.205(a); §15.209(a)

Industry Canada RSS-210 §2.2

The test results are reported in test report number “EMC Test Report NKR-DNMAS83 FEE.pdf”
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5.1.8. AC Wireline Conducted Emissions (150 kHz — 30 MHz)

FCC, Part 15 Subpart C §15.407(b)(6)/15.207
Industry Canada RSS-Gen 87.2.2

The test results are reported in report number “EMC Test Report NKR-DNMA83 FEE.pdf”
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6. Dynamic Frequency Selection (DFS)

6.1. Test Procedure and Setup

FCC, Part 15 Subpart C §15.407(h)
FCC 06-96 Memorandum Opinion and Order
Industry Canada RSS-210 A9.4

6.1.1. Interference Threshold values, Master or Client incorporating In-Service

Monitoring
Maximum Transmit Power Value
(see note)
= 200 milliwatt -64 dBm
< 200 milliwatt -62 dBm
Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna

6.1.2. DFS Response requirement values

Parameter Value
Non-occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds
Channel Move Time 10 seconds

See Note 1.
Channel Closing Transmission Time 200 milliseconds + an

aggregate of 60
milliseconds over
remaining 10 second
period.

See Notes 1 and 2.

U-NII Detection Bandwidth Minimum 80% of the 99%
power bandwidth See
Note 3.

Note 1: The instant that the Channel Move Time and the Channel Closing Transmission Time
begins is as follows:
o For the Short pulse radar Test Signals this instant is the end of the Burst.
e For the Frequency Hopping radar Test Signal, this instant is the end of the last radar
Burst generated.
e Forthe Long Pulse radar Test Signal this instant is the end of the 12 second period
defining the radar transmission.
Note 2: The Channel Closing Transmission Time is comprised of 200 milliseconds starting at
the beginning of the Channel Move Time plus any additional intermittent control signals
required to facilitate Channel changes (an aggregate of 60 milliseconds) during the remainder
of the 10 second period. The aggregate duration of control signals will not count quiet periods
in between transmissions.
Note 3: During the U-NII Detection Bandwidth detection test, radar type 1 is used and for
each frequency step the minimum percentage of detection is 90%. Measurements are
performed with no data traffic.
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6.1.3. Radar Test Waveforms

This section provides the parameters for required test waveforms, minimum percentage of
successful detections, and the minimum number of trials that must be used for determining
DFS conformance. Step intervals of 0.1 microsecond for Pulse Width, 1 microsecond for PRI,
1 MHz for chirp width and 1 for the number of pulses will be utilized for the random
determination of specific test waveforms.

Short Pulse Radar Test Waveforms

Radar Pulse Width PRI Number Minimum Minimum
Type (usec) (usec) of Percentage of Trials
Pulses Successful
Detection
1 1 1428 18 60% 30
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120

A minimum of 30 unique waveforms are required for each of the short pulse radar types 2
through 4. For short pulse radar type 1, the same waveform is used a minimum of 30 times. If
more than 30 waveforms are used for short pulse radar types 2 through 4, then each
additional waveform must also be unique and not repeated from the previous waveforms.
The aggregate is the average of the percentage of successful detections of short pulse radar
types 1-4.

Long Pulse Radar Test Waveform

Radar | Pulse Chirp PRI Number | Number Minimum Minimum
Type Width Width | (usec) | of Pulses | of Bursts | Percentage Trials
(usec) | (MHz) per Burst of
Successful
Detection
5 50-100 | 5-20 1000- 1-3 8-20 80% 30
2000

The parameters for this waveform are randomly chosen. Thirty unique waveforms are required
for the Long Pulse radar test signal. If more than 30 waveforms are used for the Long Pulse
radar test signal, then each additional waveform must also be unique and not repeated from
the previous waveforms.
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Each waveform is defined as follows:

1)
2)
3)

4)

5)

6)

7

The transmission period for the Long Pulse Radar test signal is 12 seconds.

There are a total of 8 to 20 Bursts in the 12 second period, with the number of Bursts
being randomly chosen. This number is Burst Count.

Each Burst consists of 1 to 3 pulses, with the number of pulses being randomly
chosen. Each Burst within the 12 second sequence may have a different number of
pulses.

The pulse width is between 50 and 100 microseconds, with the pulse width being
randomly chosen. Each pulse within a Burst will have the same pulse width. Pulses in
different Bursts may have different pulse widths.

Each pulse has a linear FM chirp between 5 and 20 MHz, with the chirp width being
randomly chosen. Each pulse within a Burst will have the same chirp width. Pulses in
different Bursts may have different chirp widths. The chirp is centered on the pulse.
For example, with a radar frequency of 5300 MHz and a 20 MHz chirped signal, the
chirp starts at 5290 MHz and ends at 5310 MHz.

If more than one pulse is present in a Burst, the time between the pulses will be
between 1000 and 2000 microseconds, with the time being randomly chosen. If three
pulses are present in a Burst, the time between the first and second pulses is chosen
independently of the time between the second and third pulses.

The 12 second transmission period is divided into even intervals. The number of
intervals is equal to Burst_Count. Each interval is of length (12,000,000 / Burst_Count)
microseconds. Each interval contains one Burst. The start time for the Burst, relative to
the beginning of the interval, is between 1 and [(12,000,000 / Burst_Count) — (Total
Burst Length) + (One Random PRI Interval)] microseconds, with the start time being
randomly chosen. The step interval for the start time is 1 microsecond. The start time
for each Burst is chosen independently.
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A representative example of a Long Pulse radar test waveform:

1) The total test signal length is 12 seconds.

2) 8 Bursts are randomly generated for the Burst_Count.

3) Burst 1 has 2 randomly generated pulses.

4) The pulse width (for both pulses) is randomly selected to be 75 microseconds.

5) The PRI is randomly selected to be at 1213 microseconds.

6) Bursts 2 through 8 are generated using steps 3 — 5.

7) Each Burst is contained in even intervals of 1,500,000 microseconds. The starting
location for Pulse 1, Burst 1 is randomly generated (1 to 1,500,000 minus the total
Burst 1 length + 1 random PRI interval) at the 325,001 microsecond step. Bursts 2
through 8 randomly fall in successive 1,500,000 microsecond intervals (i.e. Burst 2
falls in the 1,500,001 — 3,000,000 microsecond range).

Graphical representation of the Long Pulse radar Test Waveform.
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6.1.4. Frequency Hopping Radar Test Waveform

Frequency Hopping Radar Test Waveform

Radar | Pulse | PRI | Pulses | Hopping Hopping Minimum Minimum
Type | Width | (usec) per Rate Sequence Percentage of Trials
(Usec) Hop (kHz) Length Successful
(msec) Detection
6 1 333 9 .333 300 70% 30

For the Frequency Hopping Radar Type, the same Burst parameters are used for each
waveform. The hopping sequence is different for each waveform and a 100-length segment is
selected from the hopping sequence defined by the following algorithm:

6.1.5. Radar Waveform Calibration

The following equipment setup was used to calibrate the conducted Radar Waveform. A
spectrum analyzer was used to establish the test signal level for each radar type. During this
process there were no transmissions by either the Master or Client Device. The spectrum
analyzer was switched to the zero span (Time Domain) mode at the frequency of the Radar
Waveform generator. Peak detection was utilized. The spectrum analyzer resolution
bandwidth (RBW) and video bandwidth (VBW) were set to 3 MHz.

The signal generator amplitude was set so that the power level measured at the spectrum
analyzer was -61dBm (Ref Section 5.1). The 30dB amplifier gain was entered as an amplitude
offset on the spectrum analyzer.
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6.1.6. Test Set Up:
Block Diagram(s) of Test Setup

Client

802.11 a/b/g/n Ethernet
Client Device

\ 4

Coupling Radar Test Signal

Network Generator
PXI

A 4

A

Master

802.11a/b/g/n Ethernet
Access Card FCC MPEG
Source

A 4

N
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For the frequency band 5,470 — 5,725 MHz, the Master device provides, on aggregate,
uniform loading of the spectrum across all devices by selecting an operating channel among
the available channels using a random algorithm.

Declared minimum antenna gain 2.6 dBi. ;

Radar receive signal level = -62 dBm + minimum antenna gain + 1 dB

=-62+26+1

Radar receive signal level =-58.4 dBm

Measurement Results - Dynamic Frequency Selection (DFS)

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57% Pressure: 999 to 1012 mbar

Radio parameters.

Test methodology: Conducted
Device Type: Master
Transmit Power: Maximum

Tests Performed with EUT configured as Master Device

Requirement Operational Mode
Master
DFS Detection Threshold Yes
Channel Closing Transmission Time Yes
Channel Move Time Yes
U-NII Detection Bandwidth Yes
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6.2. Dynamic Frequency Selection (DFS) Test Results

6.2.1. UNII Detection Bandwidth:

All UNII channels for this device have identical channel bandwidths and DFS testing was
completed in HT-40 mode on channel 5,510 MHz.

The generating equipment is configured as shown in the Conducted Test Setup above. A
single Burst of the short pulse radar Type 1 through 6 was produced at 5,510 MHz at a level
of -58.4 dBm (Ref Section 5.1). The EUT is set up as a standalone device (no associated
Client and no traffic).

A single radar Burst is generated for a minimum of 10 trials, and the response of the EUT is
noted. The EUT must detect the Radar Waveform 90% or more of the time.

The radar frequency is increased in 1 MHz steps, repeating the above test sequence, until the
detection rate falls below 90%. The highest frequency at which detection is greater than or
equal to 90% is denoted as Fy,.

The radar frequency is decreased in 1 MHz steps, repeating the above test sequence, until
the detection rate falls below 90%. The lowest frequency at which detection is greater than or
equal to 90% is denoted as F.

The U-NII Detection Bandwidth is calculated as follows:
U-NII Detection Bandwidth = Fy — F

The U-NII Detection Bandwidth must be at least 80% of the EUT transmitter 99% power
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EUT Frequency=5510MHz(TX) (N=Detection, 0= No Detection)
Radar Frequency (MHz) |1 |2 |3 |4 |5|6]|7|8|9]10 Detection Rate (%)
-21 ololo|lo|o|o|ofOfO]| O 0%
-20 VIV V[V VYV 100%
-19 VI[N NN NNV V] A 100%
-18 VNN VNN ANV A 100%
-17 VIV NNV NN ANV A 100%
-16 NNV VNN N[NV A 100%
-15 VIVIVV V[V V]V VA 100%
-14 VIV N[V N[V [NV A 100%
-13 VNN VNN [NV 100%
-12 VIV V[V VYV 100%
-11 SV RV BV VAN BV BV NEVAN BV VA Y 100%
-10 VIV NV N[NV 100%
-9 VIV NN NNV A 100%
-8 NIV VNNV V] A 100%
-7 VIVIVV V[V VYV Y 100%
-6 VIV NN NNV A 100%
-5 VNN VNN ANV A 100%
-4 VIV V[V V]V VY 100%
-3 VI[N NN NNV V] A 100%
-2 VNN VNN ANV A 100%
-1 VIV NN N[NV 100%
FO VIV NN N[NV A 100%

Table of results are continued on the next page.
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EUT Frequency=5510MHz(TX)

V=Detection, 0= No Detection)

Radar Frequency (MHz) |1 |2 |3 |4 |5|6]|7|8|9]10 Detection Rate (%)
FO VIVIVIVIVIVVIVIV A 100%
+1 VIVIVIVIVIVIVIVIV AN 100%
+2 VIVIVIVIVIVIVIVIVAN 100%
+3 VIVIVIVIVIVIVIVIV AN 100%
+4 VIVIVIVIVIVIVIVIVAN 100%
+5 VIVIVIVIVIVIVIVIVAN 100%
+6 VIVIVIVIVIVIVIVIV AN 100%
+7 VIVIVIVIVIVIVIVIVAN 100%
+8 VIVIVIVIVIVIVIVIV AN 100%
+9 VIVIVIVIVIVIVIVIVAN 100%
+10 VIVIVIVIVIVIVIVIN AN 100%
+11 VIVIVIVIVIVIVIVIN AN 100%
+12 VIVIVIVIVIVIVIVIN AN 100%
+13 VIVIVIVIVIVIVIVIN AN 100%
+14 VIVIVIVIVIVIVIVIV AN 100%
+15 VIVIVIVIVIVIVIVIN AN 100%
+16 VIVIVIVIVIVIVIVIN AN 100%
+17 VIVIVIVIVIVIVIVIN AN 100%
+18 VIVIVIVIVIVIVIVIN AN 100%
+19 VIVIVIVIVIVIVIVIN AN 100%
+20 VIVIVIVIVIVIVIVIN AN 100%
+21 ojojofojojojojo]OfO 0%

Detection Bandwidth = F-F_ = 5530-5490 = 40 MHz

EUT 99% Bandwidth = 37.034 MHz (ref. bandwidth channel 5510 MHz)

37.034 MHz *80% = 29..627 MHz

For each frequency step the minimum percentage detection is 90%
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6.2.2. Initial Channel Availability Check Time

This test verifies that the EUT does not emit pulse, control, or data signals on the
test Channel until the power-up sequence has been completed and the U-NII
device checks for Radar Waveforms for one minute on the test Channel. This test
does not use any Radar Waveforms.

The U-NII device is powered on and be instructed to operate at 5,500 MHz. At the
same time the EUT is powered on, the spectrum analyzer is set for zero span with
a 1 MHz resolution bandwidth at 5,500 MHz with a 250 second sweep time. The
analyzer’'s sweep will be started the same time power is applied to the U-NII
device.

The EUT should not transmit any pulse or data transmissions until at least 1
minute after the completion of the power-on cycle.

The first red marker line shown on the following plot denotes the instant when the
EUT starts its power-up sequence i.e. To (as defined within the FCC’'s MO&O 06-
96 Normative Reference 2). The power-up reference Ty is determined by the time
it takes for the EUT to start “beaconing” i.e. initial beacon — 60 secs = end of
power-up.

The Channel Availability Check Time commences at instant To and will end no
sooner than Ty + 60 seconds.

The EUT Master device requires 100.701 seconds to complete its power-on
cycle.
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Initial Channel Availability Check Time during power up of EUT

Ch 5,500 MHz
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
® Ref Lvi -85.79 dBm VBW 1 MHz
-41 dBm 40.701403 s SWT 250 s uUnit dBm
-41
-27 dB| Offset vi [T1] -85.79 dBm
40.701403 s
5 Vo|rT1] -85.11 dBn
46.701403 s
V3| [T1] -83.61 dBm
94.701403 s
-6 Valrriy 72.94 dB
100.701403 s
-7

Center 5.5 GHz 25 s/

Date: 15.SEP.2008 11:55:51
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6.2.3. Radar Burst at the Beqinning of the Channel Availability Check Time:

The steps below define the procedure to verify successful radar detection on the
selected Channel during a period equal to the Channel Availability Check Time
and avoidance of operation on that Channel when a radar Burst with a level equal
to the DFS Detection Threshold +6 dB (-58.4 dBm Ref Section 6.1.7) occurs at the
beginning of the Channel Availability Check Time.

A single Burst of short pulse of radar Type 1 will commence within a 6 second
window starting at Ty (first red marker line on the following plot).

Visual indication on the EUT of successful detection of the radar Burst will be
recorded and reported. Observation of emissions at 5,500MHz will continue for 2.5
minutes after the radar burst has been generated.
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Channel Availability Check Time at the start of the 60 second Check Time

Ch 5,500 MHz
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
® Ref Lvi -85.14 dBm VBW 1 MHz
-41 dBm 40.701403 s SWT 250 s uUnit dBm
-41,
-27 dB| Offset vi [T1] -85._.14 dBm
40.701403 s
5 Vo|rT1] -85.20 dBn
46.701403 s
V3|[T1] -84.97 dBn
94 .701403 s
-6 Valrriy 84 .80 dBR
100.701403 s
-7
-8

Date: 15.SEP.2008 12:23:29
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6.2.4. Radar Burst at the End of the Channel Availability Check Time:

The steps below define the procedure to verify successful radar detection on the
selected Channel during a period equal to the Channel Availability Check Time
and avoidance of operation on that Channel when a radar Burst with a level equal
to the DFS Detection Threshold occurs at the end of the Channel Availability
Check Time.

A single Burst of short pulse of radar type 1 will commence within a 6 second
window starting at To+ 54 seconds. The window will commence at marker 2 and
end at the red frequency line T,.

Visual indication on the EUT of successful detection of the radar Burst will be
recorded and reported. Observation of emissions at 5,500MHz will continue for 2.5
minutes after the radar burst has been generated.
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Channel Availability Check Time at the end of the 60 second Check Time

Ch 5,500 MHz
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
® Ref Lvi -84 .63 dBm VBW 1 MHz
-41 dBm 40.701403 s SWT 250 s uUnit dBm
-41

-27 dB| Offset v1|[T1] -84 .63 dBnm

40.701403 s
5 Vo|rT1] -84 .95 dBn

46.701403 s
V3|[T1] -84.56 dBm

94.701403 s
-6 Valrriy 85 38 dB

100.701403 s

Date: 15.SEP.2008 12:29:11
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6.2.5. In-Service Monitoring for Channel Move Time, Channel Closing Transmission

Time and Non-Occupancy Period
FCC 815.407(h)(2)(iii)

The steps below define the procedure to determine the above mentioned
parameters when a radar Burst with a level equal to the DFS Detection Threshold
is generated on the Operating Channel of the U-NII device.

A U-NII device operating as a Client Device will associate with the EUT (Master).
The requisite MPEG video file (“TestFile.mpg” available on the NTIA website at the
following link http://ntiacsd.ntia.doc.gov/dfs/) is streamed from the master device
(AP) to the client.

Channel Closing Transmission Time - Measurement

A Type 1 waveform was introduced to the EUT, from which a 12 second
transmission record was digitally captured, collecting nearly 250M samples of data,
which included in excess of 600 ms of pre-trigger data. This Type 1 waveform had
an integral marker built into its construction, marking the start of the radar
waveform play, which directly triggered the PXI digitizer's data capture via the PXI
backplane trigger bus.

The test system was set-up to capture all transmission data for Access Card
events above a threshold level of -50 dBm. The test equipment time stamps all
captured events with respect to Ty (zero time indicating the start of the
measurements sequence) starting the 612.1 ms pre-trigger period followed by the
radar type 1 burst period.

Radar (Type 1) Pre-trigger period 612.1 ms

Type 1 burst period 25.705 ms

(The period of the 18 pulse burst includes [18 pulses *1.428mS PRI] = 25.704 ms.
Then add 1 ps pulse width for the final pulse.)

Channel Closing Transmission Time starts immediately after the last radar pulse is
transmitted i.e. 637.8 ms after the start of the trace capture period.
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Therefore, pulses seen after this 637.8 ms boundary are identified and totaled to
provide an aggregate total of transmissions in order to determine whether the EUT
is compliant with the Channel Closing Transmission Time requirements as
described in MO&O FCC 06-96. In this case, it was found that an aggregate total
of 5.945 ms of transmission time accrued. This value is found at the right hand
side at the foot of the following plot (10s Total).

Channel Closing Transmission Time = 5.945 mSecs (limit 260 mSecs)

Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
Captured by the Test System - 0 to 2 seconds

From the plot above it can be seen that the transmission activity within the 200 mS
window is 5.945 mS (see 200 mS Total). From the following plots which shows all
additional activity within the remainder of the 10 sec measurement window it can be
determined that the aggregate transmission is 0.0 mS. This is less than the 60 mS
limit.
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Last Transmitter Activity = 0.670 Seconds

Last Radar Activity = 0.6378 Seconds

Channel Move Time = Last Transmitter Activity — Last Radar Activity = 0.670 — 0.6378
Channel Move Time = 32.2 msecs (Limit 10 secs)

Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
Captured by the Test System - 2 to 4 seconds
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
Captured by the Test System - 4 to 6 seconds
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
Captured by the Test System - 6 to 8 seconds
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
Captured by the Test System - 8 to 10 seconds
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
Captured by the Test System - 10 to 12 seconds
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30 Minute Non-Occupancy Period

The EUT is monitored for more than 30 minutes following the channel close/move time to

verify no transmissions resume on this Channel.

30 Minute Non-Occupancy Period Type 1 Radar

Ch 5,500 MHz
Marker 1 [T1] RBW 1 MHz RF Att 20 dB
% Ref Lvl -58_.20 dBm VBW 1 MHz
-41 dBm 80.160321 s SWT 2000 s Unit dBm
-41
-27 dB| Offset vi1|[T1] -58.20 dBm
80.160321 s
5 Va|[T1] -84.14 dBm
1.880160 ks
Al|[T1] -25.94 dB
¥ 1.800009 ks
-6
-7
-80|
2

Date: 15.SEP.2008 13:32:31
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6.2.6. Statistical Performance Check

The steps below define the procedure to determine the minimum percentage of
detection when a radar burst with a level equal to the DFS Detection Threshold is
generated on the Operating Channel of the U-NII device.

A U-NII device operating as a Client Device will associate with the UUT (Master) at
5,500 MHz. Stream the MPEG test file from the Master Device to the Client
Device on the selected Channel for the entire period of the test.

The Radar Waveform generator sends the individual waveform for each of the
radar types 1-6. Statistical data will be gathered to determine the ability of the
device to detect the radar test waveforms. The device can utilize a test mode to
demonstrate when detection occurs to prevent the need to reset the device
between trial runs. The percentage of successful detection is calculated by:

Total # of detections + Total # of Trials x 100 = Probability of Detection

The Minimum number of trails, minimum percentage of successful detection and
the average minimum percentage of successful detection are found in the Radar

Test Waveforms section.
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Verification of Detection
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In addition an average minimum percentage of successful detection across all four Short
pulse radar test waveforms is required and calculated as follows;

(Pgl + Pg2 + Pg3 + Py4) | 4 = (90% + 80% + 93% + 86%) / 4 = 87.25 % (> 80%)
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Measurement Uncertainty Time/Power

Measurement uncertainty
- Time 4%
- Power 1.33dB

Traceability

Test Equipment Used

0072, 0083, 0098, 0116, 0132, 0158, 0313, 0314, 0193, 0223, 0252, 0253, 0251, 0256,
0328, 0329
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7. PHOTOGRAPHS

7.1. Radiated Emissions > 1GHz
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7.2. General Measurement Test Set-Up
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7.3. Dynamic Frequency Selection Test Set-Up

General DFS Test Setup
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DFS Test Equipment
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8. TEST EQUIPMENT DETAILS
Asset # Instrument Manufacturer Part # Serial #
0088 Spectrum Analyzer Hewlett Packard 8564E 3410A00141
0134 Amplifier Com Power PA 122 181910
0158 /Tﬁ:‘:mﬁg{er Control Co. 4196 E2846
0193 EMI Receiver Rhode & Schwartz ESI7 838496/007
0252 SMA Cable Megaphase Sucoflex 104 None
0310 2m SMA Cable Micro-Coax UFAzgg)()Aég-é)?sr 209089-001
0312 3m SMA Cable Micro-Coax UFA231£§3$01181 209092-001
0313 Coupler Hewlett Packard 86205A 3140A01285
0314 30A‘ft'3er:\fj';3éﬁ’e ARRA N9444-30 1623
0070 Power Meter Hewlett Packard 437B 3125U11552
0116 Power Sensor Hewlett Packard 8485A 3318A19694
0117 Power Sensor Hewlett Packard 8487D 3318A00371
0184 Pulse Limiter Rhode & Schwartz ESH3Z2 357.8810.52
0190 LISN Rhode & Schwartz ESH3Z5 836679/006
0293 BNC Cable Megaphase 1689 1GVT4 15F50B001
0301 5.6 GHz Notch Filter Micro-Tronics RBC50704 001
0302 5.25 GHz Notch Filter Micro-Tronics BRC50703 002
0303 5.8 GHz Notch Filter Micro-Tronics BRC50705 003
0304 2.4GHzHz Notch Filter Micro-Tronics -- 001
0307 BNC Cable Megaphase 1689 1GVT4 15F50B002
0335 1-18GHz Horn Antenna ETS- Lindgren 3117 00066580
0337 Amplifier MiCOM Labs -- --
0338 Antenna Sunol Sciences JB-3 A052907
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