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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.aZ2la.org test laboratory number 2381.01. MiCOM Labs test
schedule is available at the following URL; http://www.a2la.org/scopepdf/2381-01.pdf
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S THE AMERICAN ASSOCIATION FOR

LABORATORY ACCREDITATION
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ACCREDITED LABORATORY

A2LA has accredited

MICOM LABS
Pleasanton, CA

for technical competence in the field of

FElectrical Testing

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
Communiqué dated 18 June 2005).

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

Japan Reqistration

VCCI Membership Number: 2959
e Radiation 3 meter site; Registration No. R-2881

e Line Conducted, Registration Nos. C-3181 & T-1470

o Emissions; Registration Nos. C-3180 & T-1469

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 US0159

Radio Research Laboratory (RRL)

Singapore | Infocomm Development Authority (IDA) I

Taiwan National Communications Commission (NCC) I
Bureau of Standards, Metrology and Inspection
(BSMI) I
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DOCUMENT HISTORY

Document History

Revision Date Comments
Draft
A 16" September 2009 | Initial release.
B 29M October 2009 Clarified in the radiated emission section (5.1.7) that

100% duty cycle was used to prove compliance
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1. TEST RESULT CERTIFICATE
Applicant: Hewlett Packard Tested By: MiCOM Labs, Inc.
200 Forest Street 440 Boulder Court
Marlborough Suite 200
MA 01752, USA Pleasanton
California, 94566, USA
EUT: Wireless Client Telephone:  +1 925 462 0304
Model: DNMA-83 Fax: +1 925 462 0306
S/N: D027814A010ECO01
Test Date(s): 17th -21st August '09 Website: www.micomlabs.com
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.
demonstrating compliance with the requirements as

Notes:
1.
of testing performed.
2.
3. Test results apply only to the item(s) tested.

Approved & Released for MiCOM Labs, Inc. by:

==y

Test results indicate that the equipment tested is capable of

documented within this report.

This document reports conditions under which testing was conducted and the results

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

[ACCREDITED]

CERTIFICATE #2381.01

s

Graen(e C?A/ve
Quaﬁy Mgnager MiCOM Labs,

Gordon Hurst
sident & CEO MiCOM Labs, Inc.
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2. REFERENCES AND MEASUREMENT UNCERTAINTY

2.1. Normative References

— DA 02-2138

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) | ETSITR 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

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
(Client device) in the frequency ranges 5250 to
5350 MHz, and 5470 to 5,725 MHz to FCC Part 15.407
and Industry Canada RSS-210 regulations.
Applicant: | Hewlett Packard

200 Forest Street
Marlborough MA 01752, USA

Manufacturer: | As Applicant

Laboratory performing the tests:

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

Test report reference number:

HWPDO08-A2 Rev B

Date EUT received:

17" August 2009

Standard(s) applied:

FCC 47 CFR Part 15.407 & IC RSS-210

Dates of test (from - to):

17th -21st August '09

No of Units Tested:

1

Type of Equipment:

802.11a/b/g/n Client, 3x3 Spatial Multiplexing MIMO
configuration

Applicants Trade Name:

WLAN a+b+g+n Client

Model(s):

DNMA-83

Software Release

V5.9

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

DFS Operational Mode:

Client without radar detection

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:

25" x2.5

Weight:

20z

Primary function of equipment:

Wireless client device for data communication
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Scope of Test Program

RF Testing

The scope of the compliance program was to test the 802.11 a/b/g/n 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 device was setup as a client.

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

Dynamic Frequency Selection

The scope of the test program was to test the 802.11 a/b/g/n in the frequency ranges
5,250 — 5,350 or 5,470 to 5,725 MHz as a Client 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)

P SR S T T R T U F

Q

".'._
s
b=l
5§
1 Neyt § B

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




iCOMbs -

Issue Date:
Page:

Wistron 802.11 a/b/g/n Wireless Module
FCC 47 CFR Part 15.407 & IC RSS-210
HWPDO08-A2 Rev B

22nd October 2009

15 of 150

Laird Technologies SM24513P MIMO Antenna
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Laird Technologies SM24513P MIMO Antenna
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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)
. MSM415
EUT Wistron 802.11abgn | et Packard | (DNMA-83 Host N/A
wireless radio module Devi
evice)
Support Wireless Access Point Hewlett Packard MSM410 N/A
Support RF Manager Hewlett Packard RF Manager W-65-00029
Support Laptop PC IBM Thinkpad None
Support Laptop PC Dell Inspiron 1100
3.4. Antenna Details

1. Laird Technologies SM24513P MIMO AP Antenna

3.5.

Maximum Gain 5,150 — 5,875 MHz, 6.45 dBi

Cabling and 1/0O Ports

Number and type of I/O ports (host device)

1. 2XRJ-45, 10/100/1000 BASE-T Ethernet

This test report may be reproduced in full only. The document may only be updated by MiCOM
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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 (MHz)
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 5,700
’ 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

The EUT configuration s/w was set for 100% duty cycle throughout the entire test program.
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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,

Band Edge | Tx Frequency Mode ART Power Setting
Freq (MHz) (MHz)
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
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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 51.1
99% measurement
A9.2(2
@ Emission BW
4.4
15.407(a) Transmit Power Measurement | Conducted Complies 51.2
Output
A9.2(2
@ Power
4.6
15.407(a) Peak Power | PPSD Conducted Complies 51.3
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 515
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 Industry Canada RSS-Gen.

Section(s) | Test Iltems Description Condition Result Test
Report
Section
15.407(b)(2) | Radiated Radiated 51.7
15.205(a) Emissions
15.209(a)
2.2
2.6
A9.3(2)
4.7
Transmitter Emissions above Complies 5.1.7.1
Radiated 1 GHz
Spurious
Emissions
Radiated Band edge results Complies 5.1.7.1
Band Edge
RSS-GEN Receiver Emissions above Complies 51.7.2
6 Radiated 1 GHz
Spurious
Emissions
15.407(b)(6) | Radiated Emissions <1 GHz Complies 5.1.7.3
15.205(a) Emissions (30M-1 GHz)
15.209(a)
2.2
15.407(b)(6) | AC Wireline | Conducted Conducted Complies 5.1.8
15.207 Cor]du_cted Emissions
Emissions
7.2.2 150 kHz-
30 MHz

* 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 Client Device

Section Test Items Description Condition Result Test
Report
Section
7.8.1 In-Service In-Service Monitoring for Conducted Complies 6.2.1
Monitoring Channel Move Time,
Channel Closing
Transmission Time and Non-
Occupancy Period

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

Att'n

A -
EUT B S3 way 16dB Coupler — Spectrum
plitter | 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 Lvl -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
all[T1] -Q.82 dB
22.84569138 MHz
2 OPH 16.71342685 MHZ
2 V11 [T1] 4 .04 dBnm
| D1 12.[38 dBm 74
1 %ﬁ“ﬂﬁﬁhmkiﬂﬂﬁ”“‘ 5.29164329 GHz
7?{1 %2 VT2 [T1] 3.08 dBm
5.30835671 GHz
V2711 12.38 dBn

5.29753507 GHz

-1 ] i
D2 |-13.62 [dBm lwhuhu\
*« .

1. I

-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 LvI 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 OPB 16.59318637 MHz
2 VTL [T1] 4 .08 dBn
L D1 12./45 dBm Y
1 LN LW 5.31164329 GHz
ATV W v >
1 VTR [T1] .44 dBn
5.32823647 GHz
V2l T1] 12.45 dBn
5.32126253 GHz
-1

. D2 |-13.55 (?B:M Y \%\r
g

{

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 uUnit dBm
37.8
27 .8 dB Offset vi1|[T1] ~-12.03 dBm
3 5.48911824 GHz
all[T1] -Q.42 dB
22_.72545090 MHz
2 OPR 16.59318637 MHZ
2 v
| b1 1336 dBm v TL [T1] 4_.98 dBn
1 N W PNV 5.49164329 GHz
\ 2 vrp [T1] 5.46 dBnm
5.50823647 GHz
V2l T1] 13.36 dBn
5.50126253 GHz
-1 1
D2 |-12.64 [dBm h \y
-2
-3 Il /]
WHU\AW”
-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
Y 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 oPd 16.83366733 Mz
D1 1358 dBm % VT1 [T1] 4.35 dBm
1 apond M PN AN 559152305 GHz
Tyﬁ \ \X%z VT2 [T1] 1.86 dBn
5.60835671 GHz
VZILTLd 13.58 dBn
5.60126253 GHz
_1 _L [l
D2 |-12.42 dBm L/

i P o,

rl LY

-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 oPd 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 [Bm— pl me“bmhb
" M o
-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
Aall[m1] -1.08 dB
23.56713427 MHz
2 OPH 17.79559118 MHZ
2 VTl [T1 5.49 dB
| D1 1272 dBm v + [T11 S dBn
1 W giﬁﬂqw A 525116232 GHz
T 4
TR [T1] 3.14 dBm
5.26895792 GHz
Vo711 12.72 dBn
5.25741/483 GHz
1 |
-1 ]
D2 |-13.28 [dBm
: 3 JMM
-3
-4
-5
F2
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 uUnit 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 dBm
1 A,.;\!vaVM P._I\;XVV\M 5.29116232 GHz
T NT2| [T1] 3.37 dBn
7" \3% 5_.30895792 GHz
VZ2IT1] 14.53 dBn
/ \\ 5.30246493 GHz
1 1 \
D2 |-13.47 [dBm w\‘;
-2 V AR
My,
-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

Y Ref Lvi -0.74 dB VBW 300 kHz
37.8 dBm 23.56713427 MHz SWT 20 s unit dBm

37.8

27 .8 B Offset vi1l[T1] -13.56 dBm
3 5_30827655 GHz
all[T1] -Q.74 dB
23.56713427 MHz
2 OPB 17.79559118 MHZ
% VTL [T1] 5.36 dBn

D1 12.45 dBm

1 MIMM.VVM’WMWA‘AI f 5.31116232 GHz
7
7( Mr\%zvn [T1] 3.16 dBm

5.32895792 GHz

VZIIT1] 12.44 dBn
5.32126253 GHz

D2 |-13.55 [dBm }"l \‘
-2 |M " W
” M"’VJM M
-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 5.48827655 GHz
All[T1] Q.90 dB
24.52905812 MHz
2 OPB 17.79559118 MHZ
2
| D1 1364 dBm v VT1|[T1] 4.53 dBn
1 .ﬂ”vwmkﬁvh Jhwr“uhla 549104208 GHz
T N 2V | [T1] 5.22 dBn
5.50883768 GHz
V2 I[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
F1
|
-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

5.60126253 GHz

‘? 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 v VT1 [T1] 2.44 dBnm
1 A .LMVJ\"WLJ . 5.59092184 GHz
T T2 [T1] 3.16 dBm
5.60895792 GHz
/ VZIITL] 13.49 dBn|

-1
p2 [-12.51 [Bp . WP A

- roy i N al
30WWU' TG
-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 Vh‘
—SOWUW MJWW
-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
1o Pt 12404 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 (\jﬁg‘\’\f\/" \“. 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
Date: 29.JUL.2008 18:48:24
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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
4’ 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_276459291 GHz
all[T1] Q.47 dB
64 .68937876 MHz
2 OPE 36.79358717 WAz
2 VT1 [T1] 5.68 dBm
.
1o Pt 11-9 dBm RN AN\ AT 5 70160321 GHzZ
-
VT2 [T1] .62 dBm
5.32839679 GHz
VZIIT1] 11.90 dBn|
5.31324649 GHz
-1 :
v |/ \,
D2 |-14.1 di\zjy\’.w, M
e ’ ",
-30| W‘LLVA\L_ )\('\L\I\WM Nt
-4
-5
F2
F1
|
-62.2 |
Center 5.31 GHz 12 MHz/ Span 120 MHz
Date: 29.JUL.2008 18:50:52
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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
4’ 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 5_58621242 GHZ
all[T11 -1.30 dB
65.17034068 MHz
2 OPH 37.27454910 MHz
2 vT1 [T1] 2.98 dBn
L D1 12.[83 dBm A4 ] -
1 /“mmvm”“\,\/*Mﬂm\me 5.60112224 GHz
Th TP [T 5.71 dBn
5.63839679 GHz
VZIT11 12.83 dBn|
5.61434870 GHz
- 1 Moo A\
D2 |-13.17 d )
_ A
2 W N
s M
-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 OPFH 37.27454910 MHz
2 VT1 [T1] 4_.51 dBn
1o 2L 12-05 dBm /"\/‘”\-\/’W\YVM\'/V\VMWI'“\ 5.67136273 GHz
1 YT2 [T1] 3.25 dBm
5.70863727 GHz
V2ITT1] 12.05 dBni
// \ 5.68482966 GHz
_1 1 ,
D2 |-13.95 N..nrr’ N hA

Ny Wi
; . M%

-4
-5
F2
F1
|
-62.2 |
Center 5.69 GHz 12 MHz/ Span 120 MHz
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Specification

Limits

FCC, Part 15 §15.407 (a)(1), (2)(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.

(a2)(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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. / To: FCC 47 CFR Part 15.407 & IC RSS-210
M IC'} I_abS Serial #1 HWPD08-A2 Rev B

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

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

Power Meter
and Sensor

EUT

O|m| >

Measurement set up for Transmitter Output Power

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power

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




—

-

COM | abs

Title:
To:
Serial #;

Issue Date:
Page:

Wistron 802.11 a/b/g/n Wireless Module
FCC 47 CFR Part 15.407 & IC RSS-210
HWPDO08-A2 Rev B

22nd October 2009

43 of 150

Measurement Results for Transmit Output Power

Ambient conditions.

Temperature: 17 to 23 °C

EUT parameters.

Power Level: Maximum

Duty Cycle: 100%

TABLE OF RESULTS - 802.11a Legacy

Relative humidity: 31 to 57 %

Pressure: 999 to 1012 mbar

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
(MHz) (dBm)
5,500 +19.2
5,600 +19.3
5,700 +19.1

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




—

-

COM | abs

Title:
To:
Serial #;

Issue Date:
Page:

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

HWPDO08-A2 Rev B
22nd October 2009
44 of 150

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
(MHz) (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
(MH2) (dBm)
5,510 +17.9
5,620 +18.1
5,690 +18.1
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Specification
Limits

FCC, Part 15 §15.407 (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 §A9.2(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
instruction WI-01 ‘Measuring RF Output 0158, 0193, 0252, 0313, 0314, 0070, 0116, 0117
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
Splitter |
c Combiner Analyzer

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

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power

Relative humidity: 31 to 57 %

Pressure: 999 to 1012 mbar
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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
1O—Dl 11 |dBm
1
MN“\N\M‘J“JLW“ \
0 4
-10 // \\
-20
_SOM ) \W}%
-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
104Dl 11 ([dBm

0 //
-10

-20 AM(/
s

NPT

-40

.MH‘VVWW

-50

-62.2

Center 5.3 GHz

Date: 30.JUL.2008 12:30:47

4 MHz/

Span 40 MHz
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5,320 MHz 802.11a Legacy Peak Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Ref LvlI 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—D1 11 |dBm
1
Iy A AN I\
0
-10 // \
-20
-30
-40
-50
-62.2
Center 5.32 GHz 4 MHz/ Span 40 MHz

Date: 30.JUL.2008 12:29:55
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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

&/ 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 v1|[T1] 5_14 dBn
30 5.49867735 GHz
20
1O—Dl 11 |dBm
1
. '/,\,\MV‘U\M M
h M/ \LL‘W
-30 LANNMJ ‘fﬁu’\k
MW WWW
-40
-50
-62.2
Center 5.5 GHz 4 MHz/ Span 40 MHz

Date: 30.JUL.2008 12:32:15
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5,600 MHz 802.11a Legacy Peak Power Spectral Density

Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Re¥ LvIi 5.10 dBm VBW 3 MHz
37.8 dBm 5.59771543 GHz SWT 5 ms unit dBm
37.8
27 .8 dB Offset vi [T1] 5_.10 dBn
30 5.59771543 GH=z
20
10—D1 11 |dBm L

-10

-20

-30 M\Jw

-40

¢

-50

-62.2

Center 5.6 GHz

Date: 30.JUL.2008 12:32:53

4 MHz/

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

& Marker 1 [T1] RBW 1 MHz RF Attt 20 dB
6’ 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 vi [T1] 4.61 dBn
30 5.70276553 GHz
20
10=D1 11 |dBm
IMNMM,\WVMN/”W“' L
0

-10 M/
-20

-30

-40

-50

-62.2

Center 5.7 GHz

Date: 30.JUL.2008 12:33:29

4 MHz/

Span 40 MHz
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TABLE OF RESULTS —802.11N HT20

Center Frequency Peak Frequency PPSD
(MHz) (MHz) (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

f/ 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

0 //
-10

)

-30

-40)

-50

-62.2

Center 5.5 GHz 4 MHz/

Date: 30.JUL.2008 12:35:27

Span 40 MHz
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5,600 MHz 802.11n HT20 Pe

ak 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
104Dl 11 ([dBm
1
O //h MH\
-10 \\
-20

-30

-40

-50

-62.2

Center 5.6 GHz

Date:

4 M

30.JUL.2008 12:34:49

Hz/ Span 40 MHz
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5,700 MHz 802.11n HT20 Peak Power Spectral Density

& Marker 1 [T1] RBW 1 MHz RF Att 20 dB
é’ Ref Lvi 4.38 dBm VBW 3 MHz
37.8 dBm 5.70092184 GHz SWT 5 ms Unit dBm
37.8
27.8 dB Offset v1|[T1] 4.38 dBn
30 5.70092184 GHZ|
20
10=D1 11 |dBm
1
0 MWWW%\
-20 ﬂwf w\w
_30WVMM lww
-40
-50
-62.2

Center 5.7 GHz

Date:

30.JUL.2008

12:34:06

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
1O—Dl 11 [dBm
1
0 AU 2t
-20 / \
-30 M \h\’\‘
_40 Mhmvv‘\”'h u 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 Lvi -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
0 A 4
KNWWMWN‘N\
-10 \
-20 / \1
h N}'J MM
_40 N Mt NANA,
-50
-62.2
Center 5.31 GHz 8 MHz/ Span 80 MHz

Date:
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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

Ref Lvl

37.8 dBm
37.8

Marker 1 [T1]

RBW
VBW
SWT

-0.18 dBm
5.52082164 GHz

1 MHz

3 MHz

5 ms

RF Att

unit

20 dB

dBm

27 .8 dB Offset

v

[rT1]

-0.18 dBn
5.52082164 GHz

30

20

D1 11 |dBm

10

=

-10

-20

-30

-40)

-50

-62.2

Center 5.51 GHz

Date:

30.JUL.2008

8 MHz/

12:27:08

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
Ref Lvi 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—D1 11 |dBm
1
0 W M"’I\MM
3 [’ W\
-20 w/ \
9 i MV‘M"‘AW
-40
-50
-62.2
Center 5.62 GHz 8 MHz/ Span 80 MHz
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5,690 MHz 802.11n HT40 Peak Power Spectral Density

& 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

-10 /
-20

-40

-50

-62.2

Center 5.69 GHz
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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)

§ A9.2(1) The eirp spectral density shall not exceed +10 dBm in any 1 MHz band

§ 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

Power’

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

0117

0158, 0193, 0252, 0313, 0314, 0070, 0116,
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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 UNIlI Bands” was implemented to

determine the Peak Excursion Ratio.
analyzer.
traces.

Test Measurement Set up

This is a conducted measurement using a spectrum
The Peak Excursion Ratio is the difference in amplitude (dB) between the two

Att'n
EUT A 16dB Coupler | Spectrum
— 1 Analvzer
—B. 500
C .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%

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power

Pressure: 999 to 1012 mbar
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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
Y Ref Lvi -4.68 dBm VBW 3 MHz
37.8 dBm 5.26006012 GHz SWT 10 s unit dBm
37.8
27.8 gdB Offset Yii[Tt2] -4_.68 dBn
3 5_ 26006012 GHz
Al|[T1] 12.04 dB

480.96192385 kHz

—SOT‘.‘WW W / \

-4
W L\__\M_
-5
-62.2
Center 5.26 GHz 6 MHz/ Span 60 MHz
Date: 30.JUL.2008 10:13:56

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
M |Céh I_abs Serial #: HWPD08-A2 Rev B
Issue Date: 22nd October 2009
L/ Page: 66 of 150
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
3278 he orrsbt vi|[T2] _3_16 dBm
3 5.30018036 GHz
Al [T1] 11.72 dB
) -480.96192385 kHz
1 1

Pouy,

s
e

LM

O o /

-y
U—M_ 1—m_
-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 LvIi -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
44 .32865731 MHz
2
1 T
/ L \
PPV osmma i aaoa o SIVINS!
4 7 /f “\\ <
B w N,\mh&‘

—SOTW.MW‘A

\ \
HeA

Wi

-4 ~ )
A
-5
-62.2
Center 5.32 GHz 6 MHz/ Span 60 MHz
Date: 30.JUL.2008 10:17:27

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




/7 Ti:[rlei
M C /MLabS Serial ;;
L/ Issuegggi

Wistron 802.11 a/b/g/n Wireless Module
FCC 47 CFR Part 15.407 & IC RSS-210
HWPDO08-A2 Rev B

22nd October 2009

68 of 150

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
All[m11 12.43 dB
-42.04408818 MHz
2
1 1
AN AN

4

1L /

IR

/

-62.2

Center 5.5 GHz

Date: 30.JUL.2008 10:35:45

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 Lvi -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
Al [T1] 11.73 dB
—42.76553106 MHz
2
1 1

TN

gL | [
//

s

-4
-5
-62.2
Center 5.6 GHz 6 MHz/ Span 60 MHz
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5,700 MHz 802.11a Legacy - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -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_.70006012 GH=z
Al [T1] 12.05 dB
—42.40480962 MHz
2
1
1
/}Aﬁ»MVMhbquWﬂfﬂwww\\
M“‘“—'\’V\.\
h ///M w\\\

_30W //

\

-62.2

Center 5.7 GHz 6 MHz/

Date:

30.JUL.2008 10:34:08

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 LvIi -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
All[T1] 11.90 dB
5.77154309 MHz
2
1 .
/ |
-1 M / \ \
2 / \ WAW
39 7 \\Nx M,
_a M—’IA/I/ ——
V_M'_
-5
-62.2
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 LvIi -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
All[T1] 11.74 dB
—42.28456914 MHz
2
1 T
P{,NﬂMAAAv~\Hm~w“nw-\\
' / \ \km
-2 MM L
~30 LJVJ_}-AL}* / \ \\‘Q;L)\J
I / \\“—\1
4 _/_N_FN-NJ- -
I M VTl
-5
-62.2

Center 5.3 GHz

Date:

30.JUL.2008

6 MHz/
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Span 60 MHz
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5,320 MHz 802.11n HT20 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -5.92 dBm VBW 3 MHz
37.8 dBm 5.32006012 GHz SWT 10 s unit dBm
37.8
27.8 dB Offset v1|[T2] -5.92 dBn
3 5.320068012 GH=z
All[T1] 11.81 dB
-841.68336673 kHz
2
1 1
JI/WWMMWA\
m \
. / - M .
-2 MA/PJ / \ ’\k\’\'\u

—4 s
L U
-5
-62.2
Center 5.32 GHz 6 MHz/ Span 60 MHz
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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
IMAAAA

=1

a
1\

1T

4 V\_\A—u._
I —
-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 LvIi -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 5.60006012 GH=z
Al|[T1] 11.31 dB
841.68336673 kHz
2
1 I
/_,.../\Mvv-v\m.-\
B ,//F “\\
) j \\ ‘H
-30 ol SN
’_,_rr;’_,_r,r"" \\_\_\_\
_4 —T | S ——
-5
-62._2
Center 5.6 GHz 6 MHz/ Span 60 MHz
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Wistron 802.11 a/b/g/n Wireless Module
FCC 47 CFR Part 15.407 & IC RSS-210

5,700 MHz 802.11n HT20 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref Lvi -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
1
1
.t e oo
9 7 all ™ X
2 Jh»v’/{“ \\\u

—30W

-62.2

Center

Date:

5.7 GHz 6 MHz/

30.JUL.2008 10:33:21

Span 60 MHz
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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 LvIi -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
30 5.27030060 GHz
Al|[T1] 12.49 dB
9.01803607 MHz
2
1
1
WMM
L \
i jJ/"jV M e
_3OM N_/_,_A/’_/J \’\-\H\’\Aﬂ“
_a | | -
N \
-5
-62.2
Center 5.27 GHz 10 MHz/ Span 100 MHz
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5,310 MHz 802.11n HT40 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvIi -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
1
A AR AR ML,
1 /ﬁww'—w&wﬂ\
-3 um;;w/\w MNA
_a w7 _U_“—ﬂu
r___f__m bW
-5
-62.2

Center 5.31 GHz

Date: 30.JUL.2008

10 MHz/

11:06:42

Span 100 MHz
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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
WM A
-1 // “’—‘“:\
B " w// \\WN
-30 \\x\_\; W‘\JLJ_W
. J I_J_,_/-"/ -
-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|[T2] —7.21 dBn
3 5.61989980 GHz
Al|[T1] 11.12 dB
—12.40480962 MHz
2
1
1
-
-1 M M—M—“\
P ,AfM / \ A"“""‘MW
_SOV/ //_,_,-/‘—‘_ \\\
-4
-5
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Center 5.62 GHz 10 MHz/ Span 100 MHz
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5,690 MHz 802.11n HT40 - Peak Excursion Ratio

Marker 1 [T2] RBW 1 MHz RF Att 20 dB
Ref LvIi -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
1
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. _N_/\_ _/\"'\I\—\J‘A_\_A_\—N_
-5
-62_2

Center 5.69 GHz
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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 (mW)

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 6.45 442 +18.8 227.6 8.95 20
5470 - 5725 6.45 4.42 +19.3 255.3 9.48 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 = 1mW / 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

| Measurement uncertainty | +1.33dB |
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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 §A9.3(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 3 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 = Correction 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 pV) are done as:
Level (dBuV/m) = 20 * Log (level (uV/m))

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

The following formula is used to convert the equipment isotropic radiated power (eirp) to
field strength (dBuV/m);

£ — 1000000 x /30 %

pV/m
where P is the EIRP in Watts

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

Radio Parameters

Duty Cycle: 100%

Output: Modulated Carrier
Power: Maximum Default Power
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TABLE OF RESULTS - 802.11a, Legacy 6 MBit/s  Channel 52 (5,260 MHz)

Maximum Power

Frequency Raw Cable AF Level Measurement Pol | Hgt Azt Limit Margin Pass Comments

MHz dBuVv Loss dB dBuVv Type cm Deg dBuVv dB /Fail

No emissions found within 6 dB of the limit line

Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band

Radiated Emissions

dBu/ Vasona by EMiSoft £3 Dec 02 10:37 -
— 1] Honzonitz
- pp —— [£] Wertical
7040 — HPeak Limit
+ —_ ﬁ:.remge Lt
Fo40 T fieas Eﬁgt%m
At 4 * F— 4, Jpec Dist 3m
200 F.;
oo
300
200
Frequency: hHz
100
[ELE]E] 10000 0 L= af)
Radiated Emizzions Template: 184mp RE 1-18 GHz hitec 30 fug

Filename: k:wompliance management'wolubns networks'cbiz11 - additional antenna'test program

The above plot is peak emissions only
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Peak Emission Scan
d By i
00 Yasona by EMiSoft _
— [1] “sertical
— Peak Limit
— Pwerage Lt
_— + + + DOebug
fiead YR,
Spec Dist 3m
1L
+
10602
+
[I-l] hiH
requency z
wan q w
S1500 S3300
Badiated BEmis=ions . Template: 18Amo BRE 1-12 GHz hitec 20 Aua
Filename: c:progam files'emisoft - wasonaresuits
Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin | Pass | Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
5257.014 76.08 10.62 34.71 121.41 Peak [Scan] VvV | 100 0 N/A N/A N/A | Fundamental
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TABLE OF RESULTS - 802.11a, Legacy 6 MBit/s

Maximum Power

Channel 60 (5,300 MHz)

Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
15896.471 50.49 8.85 -0.52 58.82 | Peak Max H 98 243 74 -15.18 | Pass RB
15896.471 34.13 8.85 -0.52 42.46 | Average Max H 98 243 54 -11.54 | Pass RB
Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band
Radiated Emissions
dBusy ; 23 Dec 02 10:49 --
T Wasona by EMizoft _
— [1] Horizantz
. PR wertical
Tog — Peak Limit
+ — Awerage Lt
+ Oehu
0. T + hizaz EE'SIQEm
A+ + | oy FPec Dist 3m
00 HY
4
I ]
30
200
Frequency: MHz
100
1000 100000 1500010

REadiated BEmiszions

Template: 182m

RE 1-18 GHz Mitec 30 Aug

Filename: k:eompliance managementicolubrizs networks'ebi=11 - additional artenna'test program

The above plot is peak emissions only

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

o ,) To: FCC 47 CFR Part 15.407 & IC RSS-210
M |C')M Labs Serial # HWPDO08-A2 Rev B

( Issue Date: 22nd October 2009
Page: 90 of 150

Peak Emission Scan

diu Yasona by EMiSoft
— E] ‘wiartical
— Peak Limit
— Awerage Lt
_ + * + Eebug
+
hiza= ﬂgﬁbm
Spec Dist 3m
1oL
+
LEAR
H-Drequency: hiHz
A
21300 23200
Radiated BEmissions . Ternﬁlate: 12A5mp RE 1-12 GHz hitec 30 Aug
Filename: ¢ 'program fileshemisoft - vasonaresults
Frequency Raw Cable AF Level Measurement Pol | Hgt Azt Limit Margin | Pass | Comments
MHz dBuVv Loss dB dBuVv Type cm Deg dBuV dB [Fail
5302.705 | 76.54 | 10.62 | 34.75 | 121.9 Peak [Scan] V_| 100 0 N/A N/A N/A | Fundamental
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TABLE OF RESULTS - 802.11a, Legacy 6 MBit/s  Channel 64 (5,320 MHz)

Maximum Power

Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
15967.134 51.25 8.97 -0.49 59.72 | Peak Max \ 98 361 74 -14.28 | Pass RB
15967.134 33.69 8.97 -0.49 42.16 | Average Max \Y 98 361 54 -11.84 | Pass RB

Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band

Radiated Emissions

dBut/ wasona by EMiSoft 43 Dec 08 T1:38 -
— 1] Harizontz
. pE wertical
g '— Peak Limit
N — Elrer.:lge Lt
00 1 -|i- fiteas Eltllgtgﬁm
i + + iy Spec Dist 3m
L
o
3
a0
Fraquency : hiHz
100
oo .0 10000 0 e 0
Radiated Bmissions _Temegnlate: 12Amp RE 1-18 GHz hitec 30 fug
Filename: k:\zompliance managementizolubris networksichiz 11 - additional antennatest program

The above plot is peak emissions only
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Peak Emission Scan
d.E,;”.E Yasona by EMiSoft
[:1] "u'hrtlcal
- ﬂ:uremge Lt
1205 * + + Debug
fead TIPEm,
Spec Dist 2m
R[]
+
1000
[Ig hiH
regquancy 2
o0 q v
=450 =ein

Badigted Emiszions ]
Filename:; ¢ 'program files'emisoft - vasonaresult=

Template:

18Amp RE 1-18 GHz hitec 30 Aug

Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin | Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
5318.737 76.02 10.62 34.76 121.4 Peak [Scan] \ 100 0 54 67.4 N/A Fundamental
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TABLE OF RESULTS —-802.11a, HT-20 6.5 MCS  Channel 52 (5,260 MHz)

Maximum Power

Frequency Raw Cable AF Level Measurement

Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB /Fail
No emissions found within 6 dB of the limit line
Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band
Radiated Emissions
dBuy/ Wasona by EMiSoft £ Dec 08 1943 -
Horizont:
. — “aartical
oo eak Limit
+ — ﬁyemge Lt
u
00 I'T-'Ieas El?sf%m
T+ + Spec Dist 2m
00 Ay
[
]
o
200
Frequency : MHz
100
LA 10000 0 [t LLEli]

Radiated Emizsions

The above plot is peak emissions only

Template: 185m
Filename: k:wz:ompliance managementeolubris networks'cbi= 11

FE 1-18 GHz hitec 30 fug
- additional antenna'test program
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Peak Emission Scan

By Wasona by EMiSoft
— [:1] nertical
— Peak Limit
— Awerage Lt

o0 + + + Debug
+ F
hieas= 'HEtagm
Spec Dist 3m

110

+
[Lx]n
+
li-ﬂre uency : hiHz
_ q W
S1S00 R0 0
Radiated Emissions ) Temﬁlate: 18Amp RE 1-18 GHz hitec 30 Aug
Filename: ¢ \program filesemisoft - wasonaresuls
Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin | Pass | Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuVv dB [Fail
5265.431 75.28 | 10.62 | 34.72 | 120.61 Peak [Scan] Vv | 100 0 N/A N/A N/A | Fundamental
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TABLE OF RESULTS - 802.11a, HT-20 6.5 MCS  Channel 60 (5,300 MHz)

Maximum Power

Frequency Raw Cable AF

Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
15901.724 50.24 8.86 -0.51 58.59 | Peak Max \ 98 21 74 -15.41 | Pass RB
7066.633 53.27 5.39 -1.76 56.91 | Peak Max H 119 305 74 -17.09 | Pass RB
15901.724 34.49 8.86 -0.51 42.84 | Average Max \Y 98 21 54 -11.16 | Pass RB
7066.633 45.39 5.4 -1.88 44.91 | Average Max H 125 190 54 -5.09 | Pass RB

Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band
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Frequency Raw Cable AF Level Measurement Pol | Hgt Azt Limit Margin | Pass | Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
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TABLE OF RESULTS - 802.11a, HT-20 6.5 MCS  Channel 64 (5,320 MHz)

Maximum Power

Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
15963.619 51.38 8.96 -0.49 59.85 | Peak Max \ 139 10 74 -14.15 | Pass RB
7093.106 50.73 54 -1.88 54.26 | Peak Max H 119 25 74 -19.74 | Pass RB
15963.619 34.42 8.96 -0.49 42.89 | Average Max V 139 10 54 -11.11 | Pass RB
7093.106 43.39 5.4 -1.88 46.91 | Average Max H 119 25 54 -7.09 | Pass RB
Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band
Radiated Emissions
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Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin | Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
5319.94 75.41 10.62 34.76 | 120.79 Peak [Scan] \ 100 0 N/A N/A N/A Fundamental
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TABLE OF RESULTS - 802.11a,

Maximum Power

HT-40 13.5 MCS  Channel 5,270 MHz

Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
7026.663 52.03 5.39 -1.61 55.81 | Peak Max H 127 311 74 -18.19 | Pass
7026.663 46.04 5.39 -1.61 49.81 | Average Max H 125 311 54 -4.19 | Pass
Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band
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Frequency Raw Cable AF Level

Measurement | Pol | Hgt Azt Limit Margin | Pass | Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
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TABLE OF RESULTS - 802.11a

Maximum Power

, HT-40 13.5 MCS  Channel 5,310 MHz

Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
7079.908 54.46 5.4 -1.82 58.04 | Peak Max \ 161 360 74 -15.96 | Pass
7079.908 49.54 5.4 -1.82 53.12 | Average Max \Y 161 360 54 -0.88 | Pass
Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band
Radiated Emissions
d Bt/ vasona by EMiSoft £4 Dec 08 09:15 --
300
— Hnnzn:-nt:
. Nertical
oo eak Limit
— ﬁmer.:lge Lt
+ Dehu
500 Lt fkeaz IEltllsfIEI m
P + +— ,, opec Dist 3m
=00 i
2]
o
300
200
Frequency : hiHz
100
10000

Radiated BEmis=ions ) Y q
Filename: k) z:ompliance managementeolubhis networks\cbiz11 - additional antenna'test program

The above plot is peak emissions only

100000 |E000 0
Template: 122mp BRE 1-18 GHz hftec 30 2o

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




L ) Title:  Wistron 802.11 a/b/g/n Wireless Module
® v To: FCC 47 CFR Part 15.407 & IC RSS-210
M IC')M Labs Serial ## HWPDO08-A2 Rev B
( Issue Date: 22nd October 2009
Page: 102 of 150
Peak Emission Scan
dBu*y ;
o Vasona by EMiSoft
— [1] “wertical
— Péak Limit
— Fwerage 11
120 + + Eebug
1 Fead TP
Spec Dist 3m
0.0
+
100.C
n E—urequency: fulHz
51300

REadigted Emissions . Template:
Filemame: c:program filesamisoft - wvasonaresults

2300
18Amp RE 1-18 GHz hitec 30 Auq

Frequency Raw Cable AF Level Measurement Pol | Hgt Azt Limit | Margin | Pass | Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuVv dB /Fail
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TABLE OF RESULTS - 802.11a, Legacy 6 MBit/s  Channel 100 (5,500 MHz)

Maximum Power

Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit

Margin Pass Comments
MHz dBuV Loss dB dBuV Type

cm Deg dBuV dB [Fail

No emissions found within 6 dB of the limit line

Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band
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Frequency Raw Cable AF Level Measurement

Pol | Hgt Azt Limit | Margin | Pass | Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
5502.485 75.68 10.62 34.9 121.2 Peak [Scan] VvV | 100 0 N/A N/A N/A | Fundamental
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TABLE OF RESULTS - 802.11a, Legacy 6 MBit/s

Maximum Power

Channel 120 (5,600 MHz)

Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
11199.92 54.6 6.9 -1.34 60.16 | Peak Max H 99 303 74 -13.84 | Pass RB
7466.781 55.11 5.47 -3.7 56.89 | Peak Max H 108 330 74 -17.11 | Pass RB
11199.92 39.71 6.9 -1.34 45.26 | Average Max H 99 303 54 -8.74 | Pass RB
7466.781 51.32 5.47 -3.7 53.09 | Average Max H 108 330 54 -0.91 | Pass RB
Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band
Radiated Emissions
4B/ Wasona by EMiSoft %3 Dec 03 12:19 -
00
— H-:-nz-:-nt:
. Niertical
T0g eak Limit
. — :'lmemge Lt
+ [Oehuy
s0g + . heaz Etllsthm
! + : Spec Dist 2m
=00 + ay
A
o
300
200
Frequency : hHz
100
10000 10000 0 150000

Radiated Emissions

Filename: k:compliance management".cn:ulul:nnE n Luu:-rk5'l.u:l:-|5 1-

The above plot is peak emissions only

:188mp RE 1-18 GHz hitec 30 fug

additional antenna'‘test prcngmrr

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




_.,/'7 Title:  Wistron 802.11 a/b/g/n Wireless Module
-t / To: FCC 47 CFR Part 15.407 & IC RSS-210
M IC')M Labs Serial # HWPDO08-A2 Rev B

Issue Date: 22nd October 2009
L/ Page: 106 of 150

Peak Emission Scan

d.E;”.E Yasona by EMiSon
— [1] “dertical
— Peak Limit
— Awerage Lt
1200 + + Debug
iead BIEE:m
Spec Dist 3m
110L
1080 .0
[I-l] iH
requency z
w0
SO0 TS0

Badiated Emis=ions .
Filename: cprogram fileswemisoft - wasonaresult=

Template: 124mp RE 1-12 GHz hitec 20 Auaq

Frequency Raw Cable AF

Level Measurement | Pol | Hgt Azt Limit | Margin | Pass | Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
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TABLE OF RESULTS - 802.11a, Legacy 6 MBit/s

Maximum Power

Channel 140 (5,700 MHz)

Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
17096.56 | 49.99 8.53 -0.35 | 58.17 | Peak Max \Y 98 12 74 -15.83 | Pass RB
11402.068 51.12 6.82 -1.45 56.5 | Peak Max H 103 43 74 -17.5 | Pass RB
17096.56 34.59 8.53 -0.35 42.77 | Average Max V 98 12 54 -11.23 | Pass RB
11402.068 35.77 6.82 -1.45 41.15 | Average Max H 103 43 54 -12.85 | Pass RB
Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band
Radiated Emissions
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Frequency Raw Cable AF Level Measurement Pol | Hgt Azt Limit Margin | Pass | Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
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TABLE OF RESULTS — 802.

Maximum Power

11a, HT-20 6.5 MCS  Channel 100 (5,500 MHz)

Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
No emissions found within 6 dB of the limit line
Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band
Radiated Emissions
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Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit | Margin | Pass | Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
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TABLE OF RESULTS - 802.11a, HT-20 6.5 MCS  Channel 120 (5,600 MHz)

Maximum Power

Frequency Raw Cable

AF Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
11199.439 53.01 6.9 -1.34 58.57 | Peak Max H 99 298 74 -15.43 | Pass
7466.691 57.12 5.47 -3.7 58.9 | Peak Max H 118 324 74 -156.1 | Pass
11199.439 37.94 6.9 -1.34 43.5 | Average Max H 99 298 54 -10.5 | Pass
7466.691 40.47 5.47 -3.7 42.24 | Average Max H 119 324 54 -11.76 | Pass
Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band
Radiated Emissions
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Frequency Raw Cable AF Level Measurement Pol | Hgt Azt Limit Margin | Pass | Comments
MHz dBuVv Loss dB dBuVv Type cm Deg dBuV dB [Fail
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TABLE OF RESULTS —-802.11a, HT-20 6.5 MCS  Channel 140 (5,700 MHz)

Maximum Power

Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
17096.56 49.99 8.53 -0.35 58.17 | Peak Max Vv 98 12 74 -15.83 | Pass
11402.068 51.12 6.82 -1.45 56.5 | Peak Max H 103 43 74 -17.5 | Pass
17096.56 34.59 8.53 -0.35 42.77 | Average Max \Y 98 12 54 -11.23 | Pass
11402.068 35.77 6.82 -1.45 41.15 | Average Max H 103 43 54 -12.85 | Pass

Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band

Radiated Emissions

dBu'/ Wasona by EMiSoft #3 Dec 08 1917~
— 1] Horizontz
. pp —— [£] wirtical
Tog ‘— Peak Limit
+ — ﬁmemge Lt
500 x feas Eﬁgtgﬁm
"hl t- ,, Spec Dist 3m
00 By
4
00
300
200
Fraquency : hHz
100
10000 KRR AT L= EE A
Radiated BEmissions Template: 1224mp RE 1-18 GHz hitec 30 Aug

Filename: k:\vzompliance managementtcolubrizs networks'cbiz 11 - additional antennattest program
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Peak Emission Scan

d Bu's
10

Yasona by EmMiSof
1208
0L

0.

= 11 1]
Q00
Radigted BEmissions .
Filenarme: cprogram filesamisoft - wvasonalresults

[:1] "u'hrtlcal

— :'l'uremge Lt
+ + Elel:-ug

ead T

Spec Dist 3m

L
Frequency: hiHz
Qi2a0

Temﬁlate: 188mp RE 1-18 GHz hitec 30 Aun

Frequency Raw Cable AF Level Measurement Pol | Hgt Azt Limit Margin | Pass | Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
5698.978 75.8 10.73 35.06 | 121.59 Peak [Scan] \ 100 0 N/A N/A N/A | Fundamental
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TABLE OF RESULTS - 802.11a

Maximum Power

, HT-40 13.5 MCS  Channel 5,510 MHz

Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
7346.698 53.67 5.45 -3.02 56.1 | Peak Max H 104 38 74 -17.9 | Pass RB
7346.698 49.89 5.45 -3.02 52.32 | Average Max H 104 38 54 -1.68 | Pass RB
Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band
Radiated Emissions
B vasona by EMiSoft 14 Dec 02 09:45 -
00
Horizant:
. — “aartical
oo eak Iert
— ﬁwemge
UL +5 I'u'leas El?sf%m
' + + . Spec Dist 2m
200 :
i
o
00
20
Frequency : MHz
100
[ uf]

Radiated Emizsions

|ELLELE] 1E00
»18Amp RE 1-18 GHz hitec 30 Ao

Filename: k:z:ompliance management'u:n:-lubns n I.I.Il:ll'|-li5".l3|:ll5 1 - additional antenna‘test E-In:-gmrr

The above plot is peak emissions only
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Peak Emission Scan

d Bu’’

=00 YWasona by EmiSoft

1230

1oL

w00
S0
Eadiated BEmis=ions .
Filename: c:'program fileshamisoft - wasonaresuits

E] "-L-'Iartlcal

— ﬁ-:-.remge Lt
+ I:Iel:-ug

fead THEF B

Spec Dist 3m

]
Frequency : kiHz

Siasn

Template: 124mp BEE 1-123 GHz hitec 30 Aua

Frequency Raw Cable | AF dB Level

Measurement Pol | Hgt Azt Limit | Margin | Pass | Comments
MHz dBuV Loss dBuV Type cm Deg dBuV dB [Fail
5507.796 72.05 10.62 34.91 117.58 Peak [Scan] VvV | 100 0 N/A N/A N/A | Fundamental
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TABLE OF RESULTS - 802.11a, HT-40 13.5 MCS

Maximum Power

Channel 5,620 MHz

Raw

Frequency Cable AF Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
7493.317 55.73 5.48 -3.79 57.41 | Peak Max H 135 321 74 -16.59 | Pass RB
11237.996 50.24 6.88 -1.43 55.69 | Peak Max H 101 311 74 -18.31 | Pass RB
7493.318 41.43 5.48 -3.79 43.11 | Average Max H 136 321 54 -10.89 | Pass RB
11237.996 36.25 6.88 -1.43 41.7 | Average Max H 101 311 54 -12.3 | Pass RB

Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band

Radiated Emissions
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Radigted BEmissions Template: 18Amp RE 1-18 GHz hitec 30 Aug
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The above plot is peak emissions only
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Peak Emission Scan
dBuy Wasana by EMiSoft
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10015 +
[I-l] hiH
requency : hiHz
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REadiated BEmissions .
Filemame: c:\program fileshemizoft - vasonainesu

Temﬁlate: 122mp EE 1-12 GHz hitec 30 Aug
z

Raw Cable AF

Frequency Level Measurement Pol | Hgt Azt Limit | Margin | Pass | Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
5625.16 71.53 10.69 35 117.22 Peak [Scan] V | 100 0 N/A N/A N/A | Fundamental
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TABLE OF RESULTS - 802.11a, HT-40 13.5 MCS  Channel 5,690 MHz

Maximum Power

Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit Margin Pass Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail

No emissions found within 6 dB of the limit line

Band-edge — Restricted Bands
RB — Restricted Band
NRB — Non-Restricted Band

Radiated Emissions
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Peak Emission Scan
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Frequency Raw Cable AF Level Measurement | Pol | Hgt Azt Limit | Margin | Pass | Comments
MHz dBuV Loss dB dBuV Type cm Deg dBuV dB [Fail
5684.108 72.24 10.72 35.05 | 118.01 Peak [Scan] VvV | 100 0 N/A N/A N/A | Fundamental
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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’

0088, 0158, 0134, 0304, 0311, 0315, 0310,
0312
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5.1.7.2. 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 3 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 = Correction 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 pV) are done as:
Level (dBuV/m) = 20 * Log (level (uV/m))

40 dBpV/m = 100 pV/m
48 dBpV/m = 250 pV/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 _ :
(T\;lquz) (Z(/)\I/') Reading Factor Field Strength (dgm\]/'/tm) Mgg)m
(dBpV/m) (dB) (dBpV/m) H
Channel 5300 MHz
Receiver Radiated Emissions
dBu/ Wasana by EMiSoft 30 Aug 08 1116 -
— 1] Harizant:
. R LZ artical
] ' — Peak Limit
— FAwerage 1t
£00 I'T-'Ieafl.:ha:l'g[gﬁm
.. Spec Dist 2m
00
Wia [
;0
w00
F :
. requency : hHz
1000

(L Enfi] L]

Radiated Emizsions Template: 122mp RE 1-128 GHz hitec 30 Au

Filename: k:compliance managementtcolubrizs networksebis 10 - foe mime 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 —

Fre Pol Raw Correction Corrected Limit Marain
(MHC;) (HN) Reading Factor Field Strength (dBpv/m) (dlg)
(dBpVv/m) (dB) (dBpv/m) H
Channel 5600 MHz
Receiver Radiated Emissions
dBuv/ Wasana by EMiSoft A0 Aug 08 11:20 -
— 1] Horizont:
. pp —— |&] “rtical
100 — Peak Limit
— Fwerage Lt
600 rt-hainﬁgl%m
.. Spec Dist 3m
00
0o d
30
200
Frequency : bHz
o 000 150000
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 0088, 0158, 0134, 0304, 0311, 0315, 0310,
instruction WI-03 ‘Measurement of 0312
Radiated Emissions’
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5.1.7.3. 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

Test Procedure

Preliminary radiated emissions are measured in the anechoic chamber at a 3-meter distance
on every azimuth in both horizontal and vertical polarity. The emissions are recorded with a
spectrum analyzer in peak hold mode. Emissions closest to the limits are measured in the
quasi-peak mode with a CISPR compliant receiver. Only the highest emissions relative to the
limit are listed.

Anechoic Chamber Measurement Area
‘ Spectrum
a | 1A b Notch | | Amp Switch Analyzer
" Filter .
Receiver

Test Measurement Set up

The product was initially tested to find worst case orientation for the maximization of spurious
emissions. Worst case orientation was used for emission testing.
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Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Loss, and subtracting

Amplifier Gain from the measured reading.

In this test facility, the Antenna Factor, Cable

Loss, and Amplifier Gains are loaded into the Rohde & Schwarz Receiver and the corrected

field strength can be read directly on the receiver.

FS=R+AF + CORR

where:
FS = Field Strength
R = Measured Receiver Input Amplitude
AF = Antenna Factor
CORR = Correction Factor = CL — AG + NFL
CL = Cable Loss
AG = Amplifier Gain

For example:

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

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

Measurement Results for Spurious Emissions (30 MHz — 1 GHz)

Ambient conditions.
Temperature: 17 to 23 °C

Relative humidity: 31 to 57 %

Pressure: 999 to 1012 mbar
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TABLE OF RESULTS

MHz dBuV Loss AF dB | dBuV Type Pol | cm | Deg | dBuV

Frequency | Raw Cable Level | Measurement Hgt | Azt | Limit | Margin

dB

63.614 | 42.35 3.85| -31.79 14.4 | Quasi Max 143 [ 178 40

-25.6

30.000 [ 31.89 3.37 -13.7 | 21.56 | Quasi Max

247 | 300 40 | -18.44

36.468 | 39.46 3.51 | -20.09 | 22.88 | Quasi Max

107 | 183 40| 1712

883.625 471 7.27 | -20.54 | 33.82 | Peak [Scan]

204 0 46 | -12.18

297.255 | 53.19 521 | -29.16 | 29.23 | Peak [Scan]

204 0 46 | -16.77

ITT|ITI<|IT|T

138.925 | 49.03 4.41 -28.8 | 24.64 | Peak [Scan]

204 0| 43.5| -18.86

Radiated Spurious Emissions 30 MHz to 1 GHz

IZILEE"-.-':"I'I'l WYasona tl.!lll EMiSoft 15 Jul 09 09145 --
— [1] Horzontz
-:,,|;._ "u'%rtthcal
— Quasi
e + Debug

Fiead TTEPLm

Spec Oi=t 3m

Frequency : hiHz

i 130 Z3n 330 300 330 6300 T30 3000 9300 10mo
Fadiated Emiz=zions Template: 20-3GHz
Filename: k:A\Compliance Management'Hewlett Fackard".H'l.lll'F 00g - EN & FCC OF5\Te=t Progra

The above plot identifies peak emissions only
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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

Test Procedure

The EUT is configured in accordance with ANSI C63.4. The conducted emissions are
measured in a shielded room with a spectrum analyzer in peak hold in the first instance.
Emissions closest to the limit are measured in the quasi-peak mode (QP) with the tuned
receiver using a bandwidth of 9 kHz. @ The emissions are maximized further by cable
manipulation. The highest emissions relative to the limit are listed.

Test Measurement Set up

EUT LISN Receiver

T 115 Vac 60 Hz

Measurement set up for AC Wireline Conducted Emissions Test

Measurement Results for AC Wireline Conducted Emissions (150 kHz — 30 MHz)

Ambient conditions.
Temperature: 17 to 23 °C Relative humidity: 31 to 57 % Pressure: 999 to 1012 mbar
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AC Wireline 0.15 - 30 MHz

dBunS Yasona by EMiSoft
— [1] Lwe
— HI_EULttIEI|
— Qasi
00 op—— Swerage Lt
+ ebug
o \t‘\,\ - + Formnal
o
0 &)
0o [
Frequency : hiHz
100
01s 1.0 100 penlin]

Power Line Conducted BEmission= .
Filename: k:wvomplianoce management

Template: Conducted Emissions

Frequency | Raw | Cable | Factors | Level Measurement Line Limit | Margin Pas_s
MHz dBuV | Loss dB dBuVv Type dBuV| dB [Fail
0.198108 | 35.54 9.9 0.1 45.54 Average Neutral | 54 | -8.15 | Pass
0.263747 | 33.48 9.9 0.1 43.49 Average Neutral | 51 -7.82 | Pass
2.95816 259 10.1 0.18 36.22 Average Neutral | 46 | -9.80 | Pass
0.198108 | 43.22 9.9 0.1 53.23 Quasi Peak Neutral [ 64 | -10.5 | Pass
0.263747 | 39.51 9.9 0.1 49.51 Quasi Peak Neutral [ 61 | -11.8 | Pass
2.95816 26.9 10.1 0.18 37.23 Quasi Peak Neutral [ 56 | -19.0 | Pass
0.332 32.7 9.89 0.1 42.7 Peak Neutral [ 49.4 | -6.7 | Pass
4.784 24.4 10.1 0.2 34.7 Peak Live 46 | -11.0 | Pass
8.822 254 10.3 0.3 35.99 Peak Neutral [ 50 | -14.0 | Pass
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Specification

Limit

815.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentional
radiator that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies within the band 150 kHz to 30 MHz shall not exceed the limits in the following
table, as measured using a 50 uQ line impedance stabilization network (LISN), see
§15.207 (a) matrix below. Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at
the power terminal.

The radio frequency voltage that is conducted back into the AC power lines in the
frequency range of 0.15 MHz to 30 MHz shall not exceed the limits shown in the table
below. The tighter limit applies at the frequency range boundaries.

§15.207 (a) and Limit Matrix
The lower limit applies at the boundary between frequency ranges
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency

Laboratory Measurement Uncertainty for Conducted Emissions

| Measurement uncertainty | +2.64 dB |
Traceability
Method Test Equipment Used

Measurements were made per 0158, 0184, 0193, 0190, 0293, 0307
work instruction WI-EMC-01
‘Measurement of Conducted
Emissions’
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6. Dynamic Frequency Selection (DFS)

6.1. Test Procedure and Setup for Client without Radar Detection Capability

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

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: Client

Transmit Power: Maximum

Tests Performed with EUT configured as Client Device

Requirement Operational Mode
Client
Channel Closing Transmission Time Yes
Channel Move Time Yes
Non-Occupancy Period Yes

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




o ) Title:  Wistron 802.11 a/b/g/n Wireless Module
@ v To: FCC 47 CFR Part 15.407 & IC RSS-210
M |C')M Labs Serial # HWPD08-A2 Rev B
( Issue Date: 22nd October 2009
Page: 135 0of 150
6.1.1. Test Set Up:
Block Diagram(s) of Test Setup
Client
802.11 a/b/g/n Ethernet
» Client Device
y——————N
Y I )
Coupling Radar Test Signal
< > Generator
Network B
Master
802.11a/b/g/n Ethernet
- Access Card FCC MPEG
g Source
S
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6.2. Dynamic Frequency Selection (DFS) Test Results

6.2.1. 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 1.422 ms of transmission time accrued. This value is found at the right hand
side at the foot of the following plot (10s Total). Note, no transmitter activity took
place within the 200mS boundary after the radar.

Channel Closing Transmission Time = 1.422 mSecs (limit 260 mSecs)

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

& Aeroflex DES Radar Simulator and Analyzer

File Configure Help
Output Frequency: |5500 MHz RF On Stimulus Output Path Loss: 0.0 dBm Mk 2 Route SME DIf 1 Shap Shat I
Output Level: [-4.00  dBm Continuous Wave Digitizer Input Path Loss: 0.0 dBm
Create Mew Waveform  Capture Waveform ] teasurement / Analysis I
Top Of Screer:[12  dBm Sample Rate: |50 MHz Input Level: |0 dBm 4RB ™ Single Shat Select ARB File | Meut Page » |
Play 7 Mo Of Repeats
dB Per Division: |10 Capture Duration: {12.0 3: Secaond(s] Mode  Continous | |
Marker Info.
1208 Start W avetorm
W 05121 sec
-22.00 End Wavefarm
06378 sec
-32.00 200rms Boundary
W[ 08378 sec
4200 10s Boundary
10.6378 sec
£ Aggiegat
552.00 ggregates
=
Burst Crt:| 0
&2.00 200 Takal:
0.000000 sec
7200 Burst Crit: |
985 Total
0.001422 zec
-82.00
Tatal Crt: | EHEE
10z Total
-92.00
0.00000 0.20000 0.40000 0,60000 DSOND Q000D 4.20000 1.40000 160000 1.80000 200000 Dl see
ARB File: DifsT wpel Pl Pril 428M opl 8M aChipB0sps_000.aiq Spectium Analyzer | | Trigger Threshald: |-50 dBm 30 Min Delay &m ‘ 30 Min End CAC ||Z|
The Plotting Function Completed Successfully Plap Capture Auto | Play Capture Manual | Play |
4 . L0 P21 2:NSTR coen o L0 PRIZEEINSTR
3 5 k Boot Exit Applicat
SigGen RF P2 11-INS TR Digitizer: RF PXI2-14-INS TR Quick Boo Booted xit Application

From the plot above it can be seen that the transmission activity within the 200 mS
window is 0 mS (see 200 mS Total). The following plots identify all additional activity
within the remainder of the 10 sec measurement window.

Last Transmitter Activity = 4.870 Seconds

Last Radar Activity = 0.6378 Seconds

Channel Move Time = Last Transmitter Activity — Last Radar Activity = 4.87 — 0.6378
Channel Move Time = 4.2322 secs (Limit 10 secs)
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
Captured by the Test System - 2 to 4 seconds

& Aeroflex DES Radar Simulator and Analyzer,

Flle Configure Help

Output Frequency: [5500 MHz RF On Stimulus Output Path Loss: |0.0 dBm Mkr 2 Route SMB Off 1 Snap Shat
Output Level: |-4.00  dBm Continuous 'wave Digitizer Input Path Loss: (0.0 dBm
Create New Waveform  Capture Waveform ] Meazurement / Analysis }
Top Of Sereerc |12 dBm Sample Rate: (5.0 MHz Input Levet |0 dBm ARE ™ Single Shot Select ARE File | Next Page » |
Play © Mo OF Repeats
dB Per Divisior: 10 Capture Duration: {12.0 3: Second(s] Mode  Continaus | < Previous Page |
Marker Info.
B Start ' avetom
W 05121 sec
-22.00 End Y aveform
0.6378 sec
-32.00 200 Boundary
(03378 sec
4700 10z Boundary
10,6378 sec
£ Aggregat
352.00 agregates
=
Burst Cnt:| 0
200 200ms Total:
0.000000 sec
7200 Burst Crt: | S
9.8s Total
0.001422 sec
-52.00 |
Tatal Crt: |EESE
10s Total:
-82.00
200000 2.20000 2.40000 260000 2.30000 oo0ag 320000 3.40000 360000 3.30000 4.00000 0.001422 sec
ARB File: DfsTypel Pl Pril428Nop1 8NoChipEMsps_000.aiq Spectum Analyzer | | Trigger Threshold: |[-50  dfm 30 Min Delap Am | 30 Min End CAC ||E|
The Platting Function Completed Successfully. Flay Capture Auto | Flay Capture anual | Play |
f . LO: PRIZ:122INSTR eoe o LO:FRIZ015:INSTR ick Boot Eol fraaltetlt
Sighen: oe ppitangTn  DI9HZEN e s TR _ OuikBoot | W Buoted _ Edtépiosion |
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
Captured by the Test System - 4 to 6 seconds

#= feroflex DES Radar Simulator, and Analyzer,

Fil= Configure Help

Output Frequency: 5500 MHz

RF On
Continuous Wave

Create Mew \waveform  Caphure Waveform ] Measurement / Analysis }

Output Level: |-4.00  dBm

Stiruluz Output Path Lass: 0.0 dBm

Digitizer Input Path Loss: |0.0 dBm

Mkr 2 Route SMB OfF

|

Top Of Screer: |12 dBm Sample Rate: (5.0 MHz Input Level: |0 dBm ARE ™ Single Shot Select ARE Fil | Mesxt Page » |
Play ¢ Mo Of Repeats
dB Per Division: |10 Capture Duration: [12.0 El: Second(s) Mode ¢ Continaus | < Previous Page |
Marker Info.
Sl Start Yaveform
B 05121 sec
-22.00 End'waveform
06378 sec:
-32.00 200ms Boundary
W/ 08378 sec
4200 10z Boundary
10.6378 zec
c%SQ.DD Aggregates
=
BurstCnt:| 0
52,00 200ms Tatal:
0.000000 sec:
7200 Burst Cnt: | EEE
985 Total
0.001422 zec
-52.00 |
Tatal Crt: |
10s Tatal:
-82.00
4.00000 420000 4.40000 450000 4.80000 mong 520000 5.40000 560000 580000 £.00000 0.001422 sec
A4RE Fie: DifsTupe! PwPril 428N opT BN oChirpEiMsps_000.5iq Spectium Analyzer | | Trigoer Thieshold: [50 dgm 30 Min Delay A ‘ 30 Min End CAC |E|
The Plotting Function Completed Successhully, Flay Capture Auto | Play Capture kanual | Flay |

LO: PRIZ:12:NSTR
RF: Fel2:11:INSTR

LO: Prl2: 18NS TR

SigGen: RF: PRIZ:14:INS TR

Digitizer:

Quick Boat Booted

Exit &pplication

Fie ConfigureHelp

DOutpet Frequercy: (5500 MHz [ BFOn Stimuue Duiput Path Loz (00 dfim

Mk 2 Rl SMB 0|

[_snap shat

Duiput Level 400 Bm Cortiuous Weve | Dighzet Input PathLoss: [0 dBen

Craate Hew Wavefom - Captre Wavelom | Messurement | snaysiz |

Top Of Sereen[12 Sample Rale: 5.0

DisType1 Pl Prl428h og BHoChipEDMspz_000.aig

Spectum Anaeer | | Tigger Treeshold [50 dfm  30MinDelay | 30 Min Enc CAC ‘El

& . Topul Levet [T dem ARE © Sigle Shat SeectARBFle | MexPager |
== e Fiay O No Of Repeats |
B Per Divician[10 Capturs Durztion: 120 ] Secands] Mode ~ Continous | «ProusPage |
Marker Info
A St Wavelom
| e
4340 End Wavelorm
0¥ se0
4715 200ms Beundary
W D&E8 e
i 10 Boundary
106378 s2¢
Gz Aogegaes
Buret Crt| 0
B 200 Tetah
0000000 sez
e gurst Crt: [
909: Toiat
D00z e
5744
Totel Crit: [
10s Totak:
1148
473437 475307 47E437 480837 4 83437 Sﬂg%fﬂﬁgd‘s 488437 4.90337 453437 495537 438437 0007422 5ec
ARB File:

Zoomed client transmit packet

The Pisiing Function Compieted Successiidh, Play Capture Ao | Play Captue Manual | Flay |
. . LO:PR212:NSTR e . LO:PR2:15:NSTR i
SigGen: RF PRZATANSTR Digitizer: RE: PO INSTR Quick Beoot Booted Exit Apphoation
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
Captured by the Test System - 6 to 8 seconds

& Aeroflex DES Badar Simulator and Analyzer

File Configure  Help
Output Frequency: 5500 MHz RF On Stimulus Dutput Path Loss: (0.0 dBm Mkr 2 Route SME O
Output Level |-4.00  dBm Continuous Wave Digitizer Input Path Loss: |0.0 dBrm
Create Mew Waveform  Capturs 'waveform l Measurement / &nalysis I
TopOF Screerc[-12 dBm Sample Rate: (5.0 MHz Input Level: [0 dEm BRE ©* Single Shot Select 4RE Fie | Next Page » |
Play ¢ Mo Of Repeats
dB Per Division: [10 Capture Duratior: [12.0 El: Second(s] Mode  Continous | ¢ Previous Page |
Marker Info.
Sl Start W avefarm
B 06121 sec
-22.00 End W avefom
0.6378 sec
-32.00 200z Boundary
W[ 08378 sec
4200 10z Baundary
10,6378 sec
:%52.00 Aggregates
=
Burgt Crt:| O
£2.00 200ms Taotal:
0.000000 sec
7200 | Burst Crit: [ EEE
9.8: Tatal
0.001422 sec
-82.00
Tatal Crit: S
10s Total:
-92.00
£.00000 £.20000 £.40000 £ /60000 £.80000 onog 7 20000 7.40000 7.60000 780000 800000 0.001422 sec
ARE: File: DfsTypel PuPril 428M ol B aChirp0Msps. 000 i Spectium Analyzer | | Triager Thieshaid [0 dBm 30 Min Delay Am | 20 in End CAC |E|
The Platting Function Completed Successkully. Flay Capture Auta | Flay Capture Manual | Play |
. . LO: P2 2:INSTR PR, . LO: PeI2e15eINSTR . P -
SigGen: RF- P12 11-INSTR Digitizer: RE PXI2-14-INSTR Quick Boot Booted Ezit Application
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
Captured by the Test System - 8 to 10 seconds

A= heroflex DES Radar, Simulator, and Analyzer

File Configure Help

Output Frequency: | 5500 MHz

RF On
Continuous ' ave

Create Mew Wavelorm  Capture Waveform ] Measurement / Analysis I

Output Level: |-4.00  dBm

Stimulus Output Path Loss: (0.0 dBm
Diigitizer Input Path Lozs: |0.0 dBm

Mkr 2 Route SMB Off

Top Of Screen:|-12 dBm Sample Rate: 5.0 MHz Input Level: |0 dBm ARE ™ Single Shot Select ARE File | Nest Page » ‘
Play 7 Mo Of Repeats
dB Per Divigion:[10 Capture Duration: [12.0 El: Second(s] Mode  Continous | < Previous Page
Marker Info.
-1 Start waveform
W 05121 sec
-22.00 End W aveform
0.6378 sec
-52.00 200ms Boundary
B 08378 sec
4200 105 Boundary
10,6378 sec
D%SQ.DD Aggregates
=
Burst Cnt:| 0
o0 200ms Totak:
0.000000 sec
o0 Burst Cnt: S
9.8s Total:
0.001422 sec
-G2.00
Total Cnt: [ EHEE
10z Tatal:
-92.00
00000 820000 £.40000 8.60000 80000 000D 220000 9.40000 2.60000 9.80000 10.00000 0.001422 sec
econds
ARE File DfsT ppe Pl Pril 426MapT BNaChirp6hsps_000.aig Spectum Analyzer | | Triager Thieshold: [B0 gBm 30 Min Detay Am \ 20 Min End CAC |E|
The Platting Function Completed Successfully Flay Capture Auto | Flay Capture Marual | Play ‘
SigGen: L0: Pl 2:12:IMSTR Digitizer: LO: Fl2:15:INSTR Quick Boot Booted

RF: P2 11:IMS TR RF: P21 4:INSTR

Exit Application
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Channel Move Time, Channel Closing Transmission Time for Type 1 Radar
Captured by the Test System - 10 to 12 seconds

& Aeroflex DES Radar Simulator and Analyzer

File Configure Help

Output Frequency: | 5500 MHz
Output Level |-4.00  dBm

RF On
Cortiuous Wave

Create New Waveform  Capture Waveform ] teasurement / Analysis I

Stimulus Dutput Path Loss: (0.0
Diigitizer Input Path Lozs: (0.0

dBim Mki 2 Route SMB Dff
dBm

Shap Shat I

Top Of Soreerc[12 dBim Sampie Rate:[50 MHz InputLevel [0 dim ARE % Single Shat Select ARE File | |
Play © MNoOf Repeats
dB Per Divisior: [10 Capture Duration: [120 =] Secondls) Mode ™ Confinous | Y- |
tarker Info
gzt Start W avefarm
W 05121 5o
-22.00 End ‘W aveform
06378 sec
-32.00 200rms Boundary
B 0.85378 sec
420 10z Boundary
10,6378 sec
uE352.DD Agaregates
S
Burst Cnt:. O
200 200ms Toatal:
0.000000 sec
7200 | Burst Crit: S
9.85 Tatal
0.001422 sec
8200 |
Tatal Crt: |EHEE
10z Tatak
9200
10.00000 1020000 1040000 1060000 1080000 41 000 14 20000 11.40000 11 60000 11 80000 12.00000 0001422 sec
BCONOS
ARB File: DfsTypel Puil Pril 428N 051 8NoChirpB0Msps_000.aiq Spectrum Ancbzer | | Tioger Thieshoid: [E0 dBm 30 Min Delay &m| 30 Min End CaC [[<]
The Plotting Function Completed Successfully. Flay Capture Auto | Play Capture banual | Flay |

LO: PRIZ:12:INSTR
RF: PEI2:11:INSTR

LO: Prl2:15:INSTR

SigGen: RF: P2 14-ANSTR

Digitizer:

Quick Boot Booted

Exit Application
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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

-90

Center 5.5 GHz 200 s/
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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,
0328, 0329

0314, 0193, 0223, 0252, 0253, 0251, 0256,
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7. PHOTOGRAPHS

7.1. Radiated Emissions > 1GHz

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
FCC 47 CFR Part 15.407 & IC RSS-210

*® To:
MIC'/ I_a S Serial #2 HWPDO08-A2 Rev B
‘ _ Issue Date: 22nd October 2009

Page: 146 of 150

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

[ \EROFLEX
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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 /Tﬁg[mﬁgtrer Control Co. 4196 E2846
0193 EMI Receiver Rhode & Schwartz ESI7 838496/007
0252 SMA Cable Megaphase Sucoflex 104 None
. UFA210A-0-0787-
0310 2m SMA Cable Micro-Coax 3G03G0 209089-001
0312 3m SMA Cable Micro-Coax A st 181 209092-001
0313 Coupler Hewlett Packard 86205A 3140A01285
0314 20db - 1ype 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

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




iCOM s

“opening wireless markets

440 Boulder Court, Suite 200
Pleasanton, CA 94566, USA
Tel: 1.925.462.0304
Fax: 1.925.462.0306
www.micomlabs.com



	ACCREDITATION, LISTINGS & RECOGNITION
	1. TEST RESULT CERTIFICATE
	2. REFERENCES AND MEASUREMENT UNCERTAINTY
	2.1. Normative References 
	2.2. Test and Uncertainty Procedures

	3. PRODUCT DETAILS AND TEST CONFIGURATIONS
	3.1. Technical Details
	3.2. Scope of Test Program 
	3.3. Equipment Model(s) and Serial Number(s) 
	3.4. Antenna Details
	3.5. Cabling and I/O Ports
	3.6. Test Configurations
	3.7. Equipment Modifications
	3.8. Deviations from the Test Standard

	4. TEST SUMMARY
	5. TEST RESULTS
	5.1. Device Characteristics
	5.1.1. 26 dB and 99 % Bandwidth
	5.1.2. Transmit Output Power
	5.1.3. Peak Power Spectral Density
	5.1.4. Peak Excursion Ratio
	5.1.5. Frequency Stability
	5.1.6. Maximum Permissible Exposure
	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
	5.1.7.2. Receiver Radiated Spurious Emissions (above 1 GHz)
	5.1.7.3. Radiated Spurious Emissions (30M-1 GHz)

	5.1.8. AC Wireline Conducted Emissions (150 kHz – 30 MHz)


	6. Dynamic Frequency Selection (DFS) 
	6.1. Test Procedure and Setup for Client without Radar Detection Capability
	6.1.1. Test Set Up: 

	6.2. Dynamic Frequency Selection (DFS) Test Results
	6.2.1. In-Service Monitoring for Channel Move Time, Channel Closing Transmission Time and Non-Occupancy Period
	FCC §15.407(h)(2)(iii)



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

	8. TEST EQUIPMENT DETAILS

