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an LGAT company
Client: Summit Data Communications Job Number: J78216
T-Log Number: T78634
Account Manager: Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: Jerry Pohmurski

Model: 802.11abg MSD30AG

Product Information

Product Information
The Summit Data Communication model SDC-MSD30AG is an 802.11 abg Mini SDIO Radio Module for installation by system integrators.
The serial number of the sample tested was 1000FC5

EUT Software
Summit Client Utility (SCU) - Driver V3.01.13, SCU V2.03.42
Summit Regulatory Utility (SRU) - V3.1.13

Modifications Made During Testing
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

Test Environment
Temperature: 15-30 °C
Rel. Humidity: 20-75 %
Pressure: 86-106 kPa

Product Power Supply - Determination of Voltage Regulator
The device is designed to be powered from a nominal voltage of: 3.3 Vdc

Testing performed at voltage extremes, as the regulator and regulator information is not accessible.

Page 3 of 68 May 17, 2010



Test Report R79065 Rev 2

% Ell iﬂOtt Product Information

LAY company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Account Manager: Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: Jerry Pohmurski
RF Accessibility (Article 2, Item (19) Notice 88 Appendix 43, 44, 45)

Requirement

Model: 802.11abg MSD30AG

The EUT shall be constructed in such a way that sensitive RF parts, (like modulation and oscillator parts) cannot be reached easily by the
user. These parts shall be covered by soldered metal caps or glue or by other mechanical covers. If the covers are fixed with screws, these
shall be not the common type(s) like a Phillips, but special versions like Torx, so that the user cannot open the device with common tools.

Results
The outer enclosure covers all of the rf sensitive circuitry with the exception of the antenna connectors. The outer case is not designed to be
removed (see first set of pictures below).

Metal cover is soldered into place over rf circuitry
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::emnanv
Job Number: J78216
T-Log Number: T78634
Model: 802.11abg MSD30AG
ode a9 Account Manager: Pamela Tucker
Contact: Jerry Pohmurski

Client; Summit Data Communications

Standard: Japanese Radio Law - ltem 19 of Article 12

Module Connector

Requirement
Modular approval is only permitted for devices with an interface connector. Modular approval is not allowed for modules that are soldered

directly into the host system.

Results
The module uses a connector found on the back-side of the circuit board, see photograph below.
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An M{mnpany

Antenna Characterisitics

Client; Summit Data Communications

Job Number:

J78216

Model: 802.11abg MSD30AG

T-Log Number:

T78634

Account Manager:

Pamela Tucker

Standard: Japanese Radio Law - ltem 19 of Article 12

Contact:

Jerry Pohmurski

Antenna Gain(s)

RADIO EQUIPMENT USED FOR 2.4 GHz BAND
WIDE-BAND LOW-POWER DATA COMMUNICATIONS SYSTEM
(Radio station using 2400 - 2483.5 MHz)

Antenna Mode Requirement Antenna Gain Result
Summit SDC-CF22G 0 dBi Pass
Larsen, R380.500.314 802.11b and 802.11g ar;;;cx;fc;t:?;?”zcvt:g?:s: 1.6 dBi Pass
Cisco Air-Ant 4941 (2400-2483.5MH2) 115 4 5mmMHz. 20 dB Pass
Huber+Suhner, SOA .
’ 3dB
2459/360/5/0V_C ' Pass
Antenna Gain
Refer to attached data sheets showing antenna gain and pattern for each antenna.
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an AT company
Client: Summit Data Communications Job Number: J78216
T-Log Number: T78634
Account Manager: Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: Jerry Pohmurski

Model: 802.11abg MSD30AG

Summit SDC-CF22G
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"High Frequency Ceramic Solutions”

2450 MHz Antenna P/N 2450AT42B100
Ground Clearance Requirements Minimized
Detail Specification: 11/20/2008 Page 1 of 3

General Specifications

Part Number 2450AT42B100 Input Power 3W max.
Frequency Range 2400 - 2500 Mhz Impedance 50 Q
Peak Gain 0 dBi typ. (XZ-V) Operating Temperature -40 to +85°C
Average Gain -1.5 dBi typ. (XZ-V) Reel Quanity 2,000
Return Loss 9.5 dB min.

No. Function

-

Feed Point
Anchoring Pin-NC
* Anchoring Pin-NC
* Anchoring Pin-NC

Mechanical Dimensions
In mm

L| 0.197 + 0.008 500 + 0.20 < L >

w| 0.079 0.008 2.00 + 0.20
L1| 0.102 + 0.008 260 + 0.20

w1| 0.020 + 0.008 050 + 0.20 l;;..
L1 w1

Al N

+

W —»ar—

3

T | 0.079 +.004/-.008] 2.00 +0.1/-0.2
a| 0.020 + 0.012 0.50 + 0.30

— | e

Mounting Considerations

Mount these devices with brown mark facing up. Units: mm
Line width should be designed to provide 50Q impedance matching characteristics.
* Note: Pins 3 & 4, although "No Connect", must be soldered to its PCB pads for proper electrical operation

a) Without Matching Circuit

b) With Matching Circuit

JTI P/N for Matching Circuit:
Inductor (1.5nH): L-07C1N5SV6T
Inductor (3.3nH): L-07C3N3SV6T

Johanson Technology, Inc. reserves the right to make design changes without notice.
All sales are subject to Johanson Technology, Inc. terms and conditions.

JOHANSON ““ www.johansontechnology.com
4001 Calle Tecate » Camarillo, CA 93012 « TEL 805.389.1166 FAX 805.389.1821
TECHNOLOGY Lesseessd

=} J 2008 Johanson Technology, Inc. All Rights Reserved



"High Frequency Ceramic Solutions”

2450 MHz Antenna P/N 2450AT42B100
Detail Specification: 11/20/08 Page 2 of 3

Typical Electrical Characteristics (T=25°C)

Test Board:

No Ground

Return Loss

a) With Matching Circuit

m1
freq=2.385GHz
dB(S(1,1))=-10.474

m2

U:; 10 freq=2.520GHz
Y dB(S(1,1))=-10.026
© ma3
freq=2.450GHz
e dB(S(1,1))=-19.383
_20""I""I""\""I""I""\""I""I""I""
2.0 2.1 2.2 2.3 2.4 2.5 26 2.7 2.8 29 3.0

freq, GHz

Johanson Technology, Inc. reserves the right to make design changes without notice.
All sales are subject to Johanson Technology, Inc. terms and conditions.

JOHANSON ““ www.johansontechnology.com
T E@H P‘J @ L @ G Y 2000000 4001 Calle Tecate « Camarillo, CA 93012 « TEL 805.389.1166 FAX 805.389.1821
. 2008 Johanson Technology, Inc. All Rights Reserved



“"High Frequency Ceramic Solutions"”

2450 MHz Antenna P/N 2450AT42B100
Detail Specification: 11/20/08 Page 3 of 3
Typical Radiation Patterns
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Johanson Technology, Inc. reserves the right to make design changes without notice.
All sales are subject to Johanson Technology, Inc. terms and conditions.

JOHANSON ““ www.johansontechnology.com
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Antenna Characterisitics

An ﬁE{mrlnany
Client;|Summit Data Communications Job Number: J78216
T-Log Number: T78634
Model: 802.11abg MSD30AG
ode 209 Account Manager: Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: Jerry Pohmurski

Huber+Suhner, SOA 2459/360/5/0/V_C
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‘ZElliott

Antenna Characterisitics

An ﬁE{mrlnany
Client;|Summit Data Communications Job Number: J78216
T-Log Number: T78634
Model: 802.11abg MSD30AG
ode 209 Account Manager: Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: Jerry Pohmurski

Larsen, R380.500.314
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1 Pulse

TECHNICAL DATA SHEET

é LAHSﬁN Page 1 of4

Dual Band Swivel Mount Dipole RP-TNC Blade

2.40-2.50/4.90-5.90 GHz

R380.500.314

Series : ANTENNA

All dimensions are mches

Issue : 0717

In the effort to improve our produects, we reserve the right to make changes judged to be necessary.

e | 5 =t




1 Pulse TECHNICAL DATA SHEET © LARSEN" [Page 2 of 4

Dual Band Swivel Mount Dipole RP-TNC Blade R380.500.314
2.40-2.50/4.90-5.90 GHz Series : ANTENNA

EILECTRICAL SPECIFICATIONS

B A LI Gl o s oo nbas oue 2.40-2.50/4.90-5.90 GHz
Nominal Impedance :...........ccooveennne 50 Q
WAL B o coronoonerocs e et 2:1 Max

Gain (Radiating element) :...........o..... 1.6/5.0 dBi+ 1dB

Radiation Pattern

HPBW in Horizontal Plane ; 360 =+2°
Ripple level in Horizontal Plane : +3 dB Max

HPBW in Elevation

Low Band : 85 ~©

High Band : 30 °
PolariZation & oo iteeiiieeeriaesenesns Linear Vertical
Conmnector type @i, Reverse Polarity TNC
Cabletvpe : .oviiviiiiienns N RG316

Issue : 0717
In the effort to improve our products, we reserve the right to make changes judged to be necessary.




< Pulse

TECHNICAL DATA SHEET

© LARSEN [Page 3 of4

Dual Band Swivel Mount Dipole RP-TNC Blade

2.40-2.50/4.90-5.90 GHz

R380.500.314

Series : ANTENNA

MECHANICAL SPECIFICATIONS

Plastic radome : ........ccccouvvviiiviinvenienn ABS+PC
COlOT .o Black
Flammability Rating :..........ccccevnene V-0 UL 94
Weight @i 1.2 oz
Overall length : oo 6.9 Inches
Bent 5.9 Inches
FixXing systeml: ..ooovveeniioiiiincninninns
Azimuth adjustment ot 4°
Elevation adjustment °+4°
NVIRONMEN )
Operating temperatiiee & .....oceveerene. -30/+70 ° C
Storage temperature @ ................. -40/+85 ° C
Humidity : 950 (@ 24°C

Issue : 0717

In the effort to improve our products, we reserve the right to make changes judged to be necessary.

OTHER SPECIFICATIONS




=== PLIISE‘ TECHNICAL DATA SHEET

© LARSEN | Page 4 of 4

ANTENNAZ

Dual Band Swivel Mount Dipole RP-TNC Blade

2.40-2.50/4.90-5.90 GHz

R380.500.314

Series : ANTENNA

Pattern Data

80 2 GHz

5 GHz

Issue ; 0717

H-PLANE

In the effort to improve owr products, we reserve the right to make changes judged to be necessary. ﬁ
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an AT company
Client: Summit Data Communications Job Number: J78216
T-Log Number: T78634
Account Manager: Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: Jerry Pohmurski

Model: 802.11abg MSD30AG

Cisco Air-Ant 4941
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Cisco Aironet 2.4 Ghz Articulated Dipole Antenna
(AIR-ANT4941)

Overview

This document outlines the specifications and description of the 2.2-dBi articulating dipole antenna.
This antenna operates in the 2.4- 2.5-GHz band and is designed for use with Cisco Aironet radio products
utilizing a reverse-polarity threaded naval connector (RP-TNC).

Technical Specifications

Antenna type Dipole

Operating frequency range 2402-2495 MHz ]

Nominal input impedance 50 Q

2:1 VSWR bandwidth 2385 - 2515 Mhz

Peak gain 2 dBi

Polarization Linear, vertical

E-Plane 3-dB beamwidth 70 degrees

H-Plane 3-dB beamwidth Omnidirectional

Dimensions 5.51in. (13 cm)

Weight 1 oz.

Connector type RP-TNC plug

Environment Indoor

Operating temperature range 32°F to 140°F @fj §>
(0°C to 60°C) "

Clsco SYSTEMS Corporate Headquarters:
Cisco Systems, Inc., 170 West Tasman Drive, San Jose, CA 95134-1706 USA

® Copyright © 2003. Cisco Systems, Inc. All rights reserved.



Il System Requirements

E-Plane Pattern H-Plane Pattern

315 45

270

225

System Requirements

This antenna is compatible with any 2.4-GHz Cisco Aironet device that utilizes a RP-TNC plug.

Features

The antenna has an articulated base that can be rotated 360 degrees at the connection point and from 0
to 90 degrees at its knuckle. The articulated base is shown in the following illustration.

74594




Obtaining Documentation

Obtaining Documentation

Cisco.com

Cisco provides several ways to obtain documentation, technical assistance, and other technical
resources. These sections explain how to obtain technical information from Cisco Systems.

You can access the most current Cisco documentation on the World Wide Web at this URL.:
http://www.cisco.com/univercd/home/home.htm

You can access the Cisco website at this URL:

http://www.cisco.com

International Cisco websites can be accessed from this URL:

http://www.cisco.com/public/countries_languages.shtml

Documentation CD-ROM

Cisco documentation and additional literature are available in a Cisco Documentation CD-ROM
package, which may have shipped with your product. The Documentation CD-ROM is updated regularly
and may be more current than printed documentation. The CD-ROM package is available as a single unit
or through an annual or quarterly subscription.

Registered Cisco.com users can order a single Documentation CD-ROM (product number
DOC-CONDOCCD=) through the Cisco Ordering tool:

http://www.cisco.com/en/US/partner/ordering/ordering_place_order_ordering_tool_launch.html
All users can order monthly or quarterly subscriptions through the online Subscription Store:

http://www.cisco.com/go/subscription

Ordering Documentation

You can find instructions for ordering documentation at this URL:
http://www.cisco.com/univercd/cc/td/doc/es_inpck/pdi.htm
You can order Cisco documentation in these ways:

e Registered Cisco.com users (Cisco direct customers) can order Cisco product documentation from
the Networking Products MarketPlace:

http://www.cisco.com/en/US/partner/ordering/index.shtml

e Nonregistered Cisco.com users can order documentation through a local account representative by
calling Cisco Systems Corporate Headquarters (California, U.S.A.) at 408 526-7208 or, elsewhere
in North America, by calling 800 553-NETS (6387).

Documentation Feedback

You can submit comments electronically on Cisco.com. On the Cisco Documentation home page, click
Feedback at the top of the page.

| oL-3283-02
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M Obtaining Technical Assistance

You can e-mail your comments to bug-doc @cisco.com.

You can submit comments by using the response card (if present) behind the front cover of your
document or by writing to the following address:

Cisco Systems

Attn: Customer Document Ordering
170 West Tasman Drive

San Jose, CA 95134-9883

We appreciate your comments.

Obtaining Technical Assistance

Cisco.com

Cisco provides Cisco.com, which includes the Cisco Technical Assistance Center (TAC) website, as a
starting point for all technical assistance. Customers and partners can obtain online documentation,
troubleshooting tips, and sample configurations from the Cisco TAC website. Cisco.com registered users
have complete access to the technical support resources on the Cisco TAC website, including TAC tools
and utilities.

Cisco.com offers a suite of interactive, networked services that let you access Cisco information,
networking solutions, services, programs, and resources at any time, from anywhere in the world.

Cisco.com provides a broad range of features and services to help you with these tasks:
e Streamline business processes and improve productivity
e Resolve technical issues with online support
e Download and test software packages
e Order Cisco learning materials and merchandise
e Register for online skill assessment, training, and certification programs
To obtain customized information and service, you can self-register on Cisco.com at this URL:

http://tools.cisco.com/RPF/register/register.do

Technical Assistance Center

The Cisco TAC is available to all customers who need technical assistance with a Cisco product,
technology, or solution. Two types of support are available: the Cisco TAC website and the Cisco TAC
Escalation Center. The type of support that you choose depends on the priority of the problem and the
conditions stated in service contracts, when applicable.

We categorize Cisco TAC inquiries according to urgency:

e Priority level 4 (P4)—You need information or assistance concerning Cisco product capabilities,
product installation, or basic product configuration. There is little or no impact to your business
operations.

e Priority level 3 (P3)—Operational performance of the network is impaired, but most business
operations remain functional. You and Cisco are willing to commit resources during normal business
hours to restore service to satisfactory levels.

0L-3283-02 |



Obtaining Additional Publications and Information

e Priority level 2 (P2)—Operation of an existing network is severely degraded, or significant aspects
of your business operations are negatively impacted by inadequate performance of Cisco products.
You and Cisco will commit full-time resources during normal business hours to resolve the situation.

e Priority level 1 (P1)—An existing network is “down,” or there is a critical impact to your business
operations. You and Cisco will commit all necessary resources around the clock to resolve the
situation.

Cisco TAC Website

The Cisco TAC website provides online documents and tools to help troubleshoot and resolve technical
issues with Cisco products and technologies. To access the Cisco TAC website, go to this URL:

http://www.cisco.com/tac

All customers, partners, and resellers who have a valid Cisco service contract have complete access to
the technical support resources on the Cisco TAC website. Some services on the Cisco TAC website
require a Cisco.com login ID and password. If you have a valid service contract but do not have a login
ID or password, go to this URL to register:

http://tools.cisco.com/RPF/register/register.do

If you are a Cisco.com registered user, and you cannot resolve your technical issues by using the Cisco
TAC website, you can open a case online at this URL:

http://www.cisco.com/tac/caseopen

If you have Internet access, we recommend that you open P3 and P4 cases online so that you can fully
describe the situation and attach any necessary files.

Cisco TAC Escalation Center

The Cisco TAC Escalation Center addresses priority level 1 or priority level 2 issues. These
classifications are assigned when severe network degradation significantly impacts business operations.
When you contact the TAC Escalation Center with a P1 or P2 problem, a Cisco TAC engineer
automatically opens a case.

To obtain a directory of toll-free Cisco TAC telephone numbers for your country, go to this URL:
http://www.cisco.com/warp/public/687/Directory/DirTAC.shtml

Before calling, please check with your network operations center to determine the Cisco support services
to which your company is entitled: for example, SMARTnet, SMARTnet Onsite, or Network Supported
Accounts (NSA). When you call the center, please have available your service agreement number and
your product serial number.

Obtaining Additional Publications and Information

Information about Cisco products, technologies, and network solutions is available from various online
and printed sources.

e The Cisco Product Catalog describes the networking products offered by Cisco Systems, as well as
ordering and customer support services. Access the Cisco Product Catalog at this URL:

http://www.cisco.com/en/US/products/products_catalog_links_launch.html

| oL-3283-02
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I Obtaining Additional Publications and Information

e Cisco Press publishes a wide range of networking publications. Cisco suggests these titles for new
and experienced users: Internetworking Terms and Acronyms Dictionary, Internetworking
Technology Handbook, Internetworking Troubleshooting Guide, and the Internetworking Design
Guide. For current Cisco Press titles and other information, go to Cisco Press online at this URL:

http://www.ciscopress.com

® Packet magazine is the Cisco quarterly publication that provides the latest networking trends,
technology breakthroughs, and Cisco products and solutions to help industry professionals get the
most from their networking investment. Included are networking deployment and troubleshooting
tips, configuration examples, customer case studies, tutorials and training, certification information,
and links to numerous in-depth online resources. You can access Packet magazine at this URL:

http://www.cisco.com/go/packet

¢ iQ Magazine is the Cisco bimonthly publication that delivers the latest information about Internet
business strategies for executives. You can access iQ Magazine at this URL:

http://www.cisco.com/go/igmagazine

e Internet Protocol Journal is a quarterly journal published by Cisco Systems for engineering
professionals involved in designing, developing, and operating public and private internets and
intranets. You can access the Internet Protocol Journal at this URL:

http://www.cisco.com/en/US/about/ac123/ac147/about_cisco_the_internet_protocol_journal.html

¢ Training—Cisco offers world-class networking training. Current offerings in network training are
listed at this URL.:

http://www.cisco.com/en/US/learning/le3 1/learning_recommended_training_list.html

CCVP, the Cisco logo, and Welcome to the Human Network are trademarks of Cisco Systems, Inc.; Changing the Way We Work, Live, Play, and Learn is
a service mark of Cisco Systems, Inc.; and Access Registrar, Aironet, Catalyst, CCDA, CCDP, CCIE, CCIP, CCNA, CCNP, CCSP, Cisco, the Cisco
Certified Internetwork Expert logo, Cisco 10S, Cisco Press, Cisco Systems, Cisco Systems Capital, the Cisco Systems logo, Cisco Unity,
Enterprise/Solver, EtherChannel, EtherFast, EtherSwitch, Fast Step, Follow Me Browsing, FormShare, GigaDrive, HomeLink, Internet Quotient, IOS,
iPhone, IP/TV, iQ Expertise, the iQ logo, iQ Net Readiness Scorecard, iQuick Study, LightStream, Linksys, MeetingPlace, MGX, Networkers,
Networking Academy, Network Registrar, PIX, ProConnect, ScriptShare, SMARTnet, StackWise, The Fastest Way to Increase Your Internet Quotient,
and TransPath are registered trademarks of Cisco Systems, Inc. and/or its affiliates in the United States and certain other countries.

All other trademarks mentioned in this document or Website are the property of their respective owners. The use of the word partner does not imply a
partnership relationship between Cisco and any other company. (0711R)

Copyright © 2003 Cisco Systems, Inc. All rights reserved.
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Transmitter Characteristics Test Data
AQE(KX”FJ"!‘
Client; Summit Data Communications Job Number:|J78216
] T-Log Number: T78634
Model: 802.11abg MSD30AG Account Manager: Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: | Jerry Pohmurski
RADIO EQUIPMENT USED FOR 2.4 GHz BAND
WIDE-BAND LOW-POWER DATA COMMUNICATIONS SYSTEM
(Radio station using 2400 - 2483.5 MH2z)
Summary of Results
Test Performed Mode Requirement Measurement Result
802.11b
Frequency Error 802.11g 50ppm or better 4.23 ppm Pass
Occupied bandwidth (2400 - 802.11b DSSS: 500kHz < BW < 26MHz DSSS: 15.61 MHz Pass
2483.5MHz) 802.11q OFDM: < 38MHz OFDM: 17.05 MHz
. 802.11b 802.11b: 8.2
Spreading Rate (2400-2483.5MHz) 802.11g 5 or more 802.11g: 17.05 Pass
OFDM Carrier Spacing 802.11g } 52 carriers with a spacing of
0.3125MHz
Below 2387MHz: < 2.5uW/MHz
Sourious Emissions 802.11b 2387 - 2400 MHz < 25uW/MHz 802.11b: 0.048UW @ 4B23.77MHz |
2510 for #14)
Above 2494 & MHz- 2 AUWIMHZ
802.41b Maximum permitted: Rated Power: 4.74 mW/MHz Pass
' BW < 26MHz: 10mW/MHz Deviation: - 33.2 % t0 -26.8 %
Antenna power BW < 38MHz: 5mW/MHz
802.11 Rated Power: 2.89 mW/MHz Pass
e Power Tolerance: -80% to +20% Deviation: -41.2 % to -18.8 %
EIRP 802.11b O.mn.i-directional antennas: maximum 9.8 dBm/MHz Pass
802.11g eirp is 12.15dBm/MHz
Test Configuration
EUT RF Port Attenuator Spectrum Analyzer
Test Environment
Temperature: 15-30 °C
Rel. Humidity: 20-75 %
Pressure: 86-106 kPa
Nominal Supply Voltage 3.3 Vdc (provided by host device)
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Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
ode a9 Account Manager:| Pamela Tucker
Standard:| Japanese Radio Law - ltem 19 of Article 12 Contact:| Jerry Pohmurski

Duty Cycle and Transmission Cycle Time

Data Rate | Duty Cycle | Transmission cycle time
Mbs % ms
1 100 N/A
11 99.5 0.05
6 99.3 0.05
54 94.5 0.05
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AT company

Client: Summit Data Communications Job Number:|J78216

T-Log Number: T78634
Model: 802.11abg MSD30AG 0g Number

Account Manager:| Pamela Tucker

Standard: | Japanese Radio Law - Item 19 of Article 12

Contact: | Jerry Pohmurski

Run #1: Frequency Error
Date of Test: 3/29/2010
Test Location: Radio Lab

Test Engineer: Mehran Birgani

The center frequency was measured at nominal and extreme voltage conditions.
For OFDM modulation with no provision for operating with an unmodulated signal measurements were made on a modulated signal at the top, center and
bottom channels. The operating frequency was determined by measuring the frequency of the carrier observed at the center of the waveform that appears
as a small peak within the central null. The analyzer was configured with RB=300Hz VB=10Hz, peak detector and max hold, as this gave the cleanest
signal.
For CCK modulation with no provision for operating with an unmodulated signal measurements were made on a modulated signal at the top, center and
bottom channels. The operating frequency was determined by measuring the frequency at the null created at the center of the signal. The analyzer was
configured with RB=300Hz VB=10Hz, peak detector and max hold, as this gave the cleanest signal.

Nominal Frequency (MHz) - 802.11b

Low Channel|2412.0 | Center Channel[2437.0 | High Channel[2472.0

Measured Frequency (MHz) Frequency Error (ppm)
Voltage Nominal -10% Nominal Nominal + 10%
30V 33V 36V 30V 33V 36V
Low Channel 2412.001656 2412.001707 2412.001997 0.69 0.7 0.83
Center Channel 2437.009668 2437.009858 2437.009984 3.97 4.05 4.10
Center Channel (Aux Port) 2437.009658 2437.009903 2437.009903 3.96 4.06 4.06
High Channel 2472.001947 2472.002387 2472.002533 0.79 0.97 1.02
Requirement (ppm):|50.0

Nominal Frequency (MHz) - 802.11g

Low Channel|2412.0 | Center Channel[2437.0 | High Channel[2472.0

Notes:

All testing performed at 1Mbs for 802.11b (CCK) and 6Mbs for 802.11g (OFDM).
Unless otherwise noted, TX Diversity switch was set to main only. Testing was performed on the Main connector.

Measured Frequency (MHz) Frequency Error (ppm)
Voltage Nominal -10% Nominal Nominal + 10%
30V 33V 36V 30V 33V 36V
Low Channel 2412.009664 2412.009709 2412.009770 4.01 4.03 4.05
Center Channel 2437.009532 2437.009692 2437.010313 3.91 3.98 4.23
High Channel 2472.000556 2472.001510 2472.001106 0.22 0.61 0.45
Requirement (ppm):|50.0
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Client: Summit Data Communications Job Number:|J78216

T-Log Number: T78634

Model:|802.11abg MSD30AG
ode a9 Account Manager:| Pamela Tucker

Standard:| Japanese Radio Law - ltem 19 of Article 12 Contact:| Jerry Pohmurski

Run #2: Occupied bandwidth and spreading bandwidth

Date of Test: 3/30/2010 Test Engineer: Mehran Birgani
Test Location: Radio Lab

The occupied bandwidth was measured with the spectrum analyzer configured according to the table below. The occupied bandwidth was determined from
the 99% power bandwidth by determining the highest and lowest frequencies at which 99.5% of the power was captured and then subtracting the two
numbers. the calculation was done by either the analyzer directly or via the software used to capture the plot. One plot for each mode tested is provided
for reference.

The spreading bandwidth was measured with the spectrum analyzer configured according to the table below. The spreading bandwidth was the 90% power

bandwidth determined by the highest and lowest frequencies at which 95% of the power was captured and then subtracting the two numbers. This
calculation was done by either the analyzer directly or via the software used to capture the plot. One plot for each mode tested is provided for reference.

Instrument Settings and Test Requirements

. Analyzer settings Bandwidth Requirement

Modulation T

odulation Type Span RB VB Other Occupied Spreading

Sample detector, ing (10
OFDM 76133 | < 1140kHz | 300kHz | oomPie detector, averaging < 38.0MHz

(e.g. 802.11gn) sweeps)”, sweep time auto

i Positive peak detector, max hold,
Direct Sequence 52.01 <780kHz | 300KkHz 'p ) < 26.0MHz > 500kHz

(e.g- 802.11b) sweep time auto

Note 1: For burst transmissions sweep time set to ensure dwell time in each bandwidth > transmission cycle time (sweep time = transmit cycle time x

span/ measurement bandwidth)
Note 2: For burst transmissions trace set for max hold and detector set to positive peak

Test Results, 802.11b Mode (Direct Sequence, 500kHz < bandwidth < 26MHz) - 99% Pwr Bandwidth

. Nominal -10% Nominal Nominal + 10%

Channel Mode Port Chain Data Rate 30V 33V 36V

1 802.11b Main 1Mb/s 15.79 15.82 15.82

6 802.11b Main 1Mb/s 15.79 15.79 15.79

6 802.11b Aux 1Mb/s 15.79 15.79 15.79

13 802.11b Main 1Mb/s 15.82 15.82 15.82

1 802.11b Main 11Mb/s 15.68 15.65 15.65

6 802.11b Main 11Mb/s 15.65 15.65 15.65

6 802.11b Aux 11Mb/s 15.65 15.61 15.65

13 802.11b Main 11Mb/s 15.65 15.65 15.65

Test Results, 802.11b Mode (Direct Sequence, 500kHz < bandwidth < 26MHz) - 90% Pwr Bandwidth
. Nominal -10% Nominal Nominal + 10%

Channel Mode Port Chain Data Rate 30V 33V 36V

802.11b Main 1Mb/s 11.52 11.52 11.55

6 802.11b Main 1Mb/s 11.48 11.48 11.48

13 802.11b Main 1Mb/s 11.52 15.55 11.55

1 802.11b Main 11Mb/s 11.38 11.41 11.34

6 802.11b Main 11Mb/s 11.41 11.38 11.38

13 802.11b Main 11Mb/s 11.38 11.38 11.38

Spreading bandwidth
Symbol rate for 802.11b is 1Msym/s for 1Mb/s and 1.375Msym/s for data rates of 5.5Mb/s and above.
Data rate Symbol Rate (Msym/s) | 90% Signal Bandwidth Spreading rate Requirement

2400 - 2483.5 MHz: 1Mb/s 1.000 11.48 11.5 5.0
2400 - 2483.5 MHz: 5.5Mb/s & 11Mb/s 1.375 11.34 8.2 5.0
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Analyzer Settings

figlent Technologies, 44464
(CF: 2412000 MHz

SRAN: 70.000 MHz

REB: 510kHz

VB! 300 kHz

Detector: POS

Aktn: 3008

RL Offset; 10,5 DB

Sweep Time: 1.1ms

Ref Lvl: 20,8 DBM

Comments
£02.115 1 Mbps

99% BW; 15,82 MHz
Port1, 3.3

Alhott

Analyzer Settings

figlent Technologies, 44464
(CF: 2412000 MHz

SRAN: 70.000 MHz

RB: 510kHz

VB! 300 kHz

Detector: POS

Aktn: 3008

RL Offset; 10,5 DB

Sweep Time: 1.1ms

Ref Lyl: 20,8 DEM

Comments
802.11b 1 Mbps
9% B 15,62 MHz
Part 1, 3.6

Alhott

st 20529 728 B

Delta Freq, 11,518

Cursor2  2417.8100 -18.71 i‘i"‘ﬂ Delta Amplitude 26,00

company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
Account Manager:| Pamela Tucker
Standard:| Japanese Radio Law - ltem 19 of Article 12 Contact:| Jerry Pohmurski
10,0 Analyzer Settings 100 Analyzer Settings
5.0 Aglent Technologies, E44464 50- figlert Technologies, E44468
- CF+ 241,000 MHz i CF: 2412,000 Mz
SPAN: 70,000 MHz SPAN: 70,000 MHz
S0+ RE: 510kHz A0 RB: 510kHz
-10.0+ VB 300 khe -10.0+ VB 300 khz
e e 109
£ 20,0 RL Offset; 10,6 06 £ .20.0- RL Offset; 10,608
& 2501 Sweep Time: 1, Ims £ 50 Sweep Time: 1,1ms
00- Ref L 20.8 DEM 004 Ref Lol 20,8 DEM
35,0 -35.0
400 Comments an- Comments
450 332, léalgbgg " A5 802,110 1 Mbps
% B 15,79 MHz 90% BW: 11,52 MHz
5005 | I I i 1 L X 00 | | I | | | Partl, 3OV
27 290 M0 M0 2420 2430 2440 447 2377 2390 MO0 MI0 2420 2430 2440 2447 !
Freguency (MHz) Frequency (MHz)

Alhott

100

Analyzer Settings

5.0+
0.0
50—
-10.0+
-15.0+

faglent Technologies, 44464
(CF: 2412000 MHz

SPAN: 70,000 MHz

RE: 510kHz

VB! 300 kHz

Detector; FOS

#tkn: 30 DB

-20.0
-25.0
-30.0+
-35.0
-40.0+
-45.0-

5004
37

amplitude

I
2410
Frequency {MHz)

st 22w 7 6

Cursor 2 24177730 -18.66 ﬂ'_’:‘“@l Delta Amplitude  26.00

1 1
2390 2400

| 1
2420 2430

Delta Freq, 11,515

1 |
2440 2447

RL Offset: 10,5 DB
Sweep Time: 1, 1ms
Fief Lvl: 20,8 DB

Comments
£02.11b 1 Mbps
90% B 11,52 MHz
Part 1, 3.3

Slliott

10.0 1 Analyzer Settings
5.0 1 figlent Technologies, E44464
00- CF: 412,000 Mz

i SRAN: 70.000 MHz

20 ! RE: 510 KHz

-10.0- 1 YB: 300 kHz
1 Detectar: POS
g 15,0 1
E 0 I £tn: 30 DB
3 200 i RL Offset: 10508
& 2501 1 Sweep Time: 1,1ms
0.0 : Ref Lyl: 20,8 DEM
50- |
AL i Comments
450 1 802,110 1 Mbps
1 90% B! 11,55 MHz
0.0+, | | | | 1 1 I Portl, 3.8
2377 2390 2400 410 2420 2430 2440 2447
Frequency (MHz)

st 2052 722 B

Delta Freq, 11,550

Cursor2 24177750 -18.78 i‘i"‘ﬂ Delta Amplitude 26,00

Alhott
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| |
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200
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=
=
I

=
=
1
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=
=
1
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004

|
2377 2390

|
2400

i |
2420 2430

I
410
Frequency (MHz)

st 2w 4 B

Cursor 2 2419.8400  -15.53 ﬂ'_’:‘“@l Delta Amplitude  26.00

Delta Freg, 15,645

| |
2440 2447

Alhott

Analyzer Settings
figilent Technologies, E44464
(CF: 2412000 MHz
SPAN: 70,000 MHz
RE: 510 kHz

VB! 300 kHz
Detector; FOS
#tkn: 30 DB

RL Offset: 10,508
Sween Time: 1 1ms
Ref Lyl: 20,6 DBM

Camments

802,116 11 Mbps
9% B 15,65 MHz
Port 1, 3.3¢

Clhott

Analyzer Settings

fglent Technologies, E44464
CF: 2412.000 MHz

SPAN: 70,000 MHz

RE: 510kHz

VB! 300 kHz

Detector: POS

fittn: 30 08

RL Offset: 10606

Sweep Time: 1,1ms

Ref Lvl: 20,8 DBM

Camments
502,11b 11 Mbps

9% B! 15,65 MHz
Port 1, 3.6Y

Hllott

st 2520 0t 8]

Delta Freq, 11,375

Cursor2 24176700 -15.69 i‘i"‘ﬂ Delta Amplitude 26,00

200
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=
=
I

=
=
1
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S .
=
=

1

-30.0+

-40.0-

0.0 1 1
2377 2390 2400

|
2410

| | [ |
2420 2430 2440 147

Frequency (MHz)

Cursor 1 24062950 1055 ﬂ‘_’:‘“@l

Delta Freq, 11410

Cursor2 24177050 -15.45 ﬂ‘_’:‘“@l Delta Amplitude  26.00

200

10.0

=
=
1

=
=
I
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o .
=

=

1
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1
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I
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rsert 2 1047 o]
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| 1 1 |
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Delta Freq, 11,340

company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
Account Manager:| Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: | Jerry Pohmurski
200 Analyzer Settings 200 Analyzer Settings
figlent Technologies, 44464 figlent Technologies, 44464
10,0 CF: 2412,000 MHz 10,0 CF: 2412,000 MHz
SPAN: 70,000 MHz SPAN: 70,000 MHz
0.0- RB: 510kHz 0.0- RB: 510kHz
VB! 300 kHz VB! 300 kHz
P i Detector: POS P i Detector: POS
£-100 ;30 08 £-100 ;30 08
3 AL Offset: 10506 I AL Offset: 10506
E -20.0 Sweep Time: 1 1ms E -20.0+ Sweep Time: 1 1ms
Ref Ll 20,8 DBM Ref Ll 20,8 DBM
-30.0- 3.0+
o Comments o Comments
- 802.11b 11 Mbps - 802.11b 11 Mbps
99% BW: 15,68 MHz 0% BW: 11,38 MHz
=005 | | 1 i | 1 I Portd, 300 00 [ 1 1 | | 1 I Portd, 300
2377 2390 400 2410 220 2430 2440 2447 2377 2390 400 2410 220 2430 2440 2447
Frequency (MHz) Frequency (MHz)

Alhott

Analyzer Settings

faglent Technologies, 44464
CF: 2412.000 MHz

SPAN: 70,000 MHz

RE: 510kHz

VB! 300 kHz

Detectar: POS

fittn: 3008

RL Offset: 10,3 DB

Sweep Time: 1.1ms

Ref Lyl: 20.8 DBM

Comments

802,110 11 Mbps
90% BW: 11,41 MHz
Port 1, 3.3

Hllott

Analyzer Settings

figilent Technologies, E44464
(CF: 2412000 MHz

SPAN: 70,000 MHz

RE: 510 kHz

VB! 300 kHz

Detector; FOS

Aktn: 3008

RL Offset: 10,606

Sweep Time: 1.1ms

Ref Lyl: 20,8 DEM

Comments
502,115 11 Mbps

0% BW: 11,34 MHz
Port 1, 3.6%

Glhott
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company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model: 802.11abg MSD30AG g
Account Manager:| Pamela Tucker
Standard:| Japanese Radio Law - ltem 19 of Article 12 Contact:| Jerry Pohmurski
10.0 Analyzer Settings 10.0 T Analyzer Settings
5.0 figlent Technologies, 44464 5.0 1 figlent Technologies, E44464
00- CF: 2437.000 MHz 00- CF: 2437.000 MHz
SPAN: 70,000 MHz : SPAN: 70,000 MHz
-2l RE: 510 kHz -2l ! RE: 510 kHz
-10.0- VB: 300 kHz -10.0- i VB: 300 kHz
£ -15.0- Detector: POS 0 5.0 ' Detectar: POS
Eln Attn: 30 DB Eln I Attn: 30 DB
£ 200 RL Offsgt: 10,8 DB g -0 i RL Offset: 10,6 DB
& 501 Sweep Time: 1.1ms £ 50 ! Sweep Time: 1.1ms
a00- Ref L, 20.8 DEM 3004 E Ref L 20,8 DEM
-35.0- -35.0- i
00- Comments 00 i Comments
- 802,110 1 Mbps 450 i 802,110 1 Mbps
99, EAW: 15,79 MHz 1 0%, EA: 11,48 MHz
-50.05 | 1 1 | 1 1 11 Pork, 300 00 ! | | ! ! ! Lo Portd, 30V
402 W0 M2 MM 440 M 460 U 402 W0 M2 MM 440 M 460 U
Frequency (MHz) Frequency (MHz)
Corsor | 2420.0000  7.41 ﬂi‘&_l DeltaFreq, 15,785 _41 . Corsor | 24312250 7.41 i‘i‘&_l Delta Freq, 11480 111°*
CrsorZ 24445750 -18.59 ﬂi‘ﬁ_l Delta Ampitude 25.00 ]Ott CsorZ 24427050 -18.59 ﬂi‘ﬁ_l Delta Ampitude 25.00 ]Ott
10.0 Lralyzer Settings 0.0 i Analyzer Settings
5.0 Aglent Technologiss, E44464 5.0 ! Aglent Technologiss, E4446A
- CF: 2437.000 MHz 0.0- [Risg IO
SPAN: 70,000 MHz I SPAN: 70,000 MHz
50 RE: 510 kHe 507 : RE: 510 kHe
10,0+ VB! 300 kHz -10.0] ! VB! 300 kHz
Dietectar: POS O el H Detector: POS
£ 1507 Attn; 30 DB i : fn; 30 0
= 70,0+ B Offset: 10508 E-ZU-U' | RL Offset: 10808
g.m0- Sweep Time: 1. ms £ -25.0- ! g‘w;fp‘ lergeé EJBII\TS
3004 Ref Lyl: 20,5 DEM - ! gf Lul: 20,
35.0- -38.0- :
40,0 Comments 40,0 : Comments
45,0+ 802,11b 1 Mhps 450 ! 802110 1 Mhps
004, EAY: 15,70 MHz ] | a0% EMY: 11,43 MHz
005 I | | I | | 1L Part1, 33 <0 ! ! ! ! . ! L Portl, 33
02 2410 M0 M43 2440 450 2460 un ! a0z 0 M0 M3 2440 M0 460 172
Frequency (MHz) Frequency (MHz)
. . _\_ o
Corsor | 2420.0000 7,24 ﬂi‘&_l Delta Freq. 15,785 111°* Cursor | 2432250 7.24 i‘i‘ﬁ_l Delta Freq. 11,480 _‘1 . tt
Cursor2  2444.8750  -18.76 ﬂi‘ﬁ_l Delta Arplitude 26,00 ]Ott Cursor 2 |2442,7050 18,76 ﬂi‘&_l Dilta Amplitude 26,00 ]0
10.0 Analyzer Settings 10.0 ] Analyzer Settings
5.0~ figlent Technologies, E44464 5.0+ 1 Aglent Technologies, E44464
- CF: 2437.000 MHz 0.0 (CF: 2437.000 MHz
SPAN: 70,000 MHz I SPAN: 70,000 MHz
507 RE: S10kHz 507 ; RE: S10kHz
-10.0- VB 300 kHz -10.0+ : YB: 300 kHz
o e Detector: POS O el H Detector; POS
150 T 3 150 i A¢tn: 30 DB
27200~ RL Offset: 10,508 5 -20.07 ! RL Offsek: 10,3 D8
E -25.0- Sweep Time: 1.1ms E -25.0- I Swfeep‘Time: 1.1ms
00 Ref Lyl: 20,5 DEM a00- i Ref Lyl: 208 DEM
35,0 35,0 1
40,0 Camments 4.0 i Comments
45,0~ B02.115 1 Mbps 45,0 ! 802.11b 1 Mbps
004, EY: 15,70 MHz ! 90% EM: 11,48 MHz
0.0, ‘ . . ‘ . . Co ot 6V Ry | | | | | i L1 Portl, 380
M0 2410 220 2430 M40 MED 2460 77 402 W0 M2 MM 440 M 460 U
Frequency {MHz) Frequency (MHz)
Cursor 1 24290900 7.20 ﬂﬂﬁ_l Dalta Freq., 15,785 111° Cursor 1 2431.2250  7.20 i‘i‘ﬁ_l Delta Freq. 11480 _41 .
1] 4 L] I}
Cursor2  2444.8750 -18.80 ﬂﬂ&_l Delta Ampltude 26,00 ]Ott Cursor 2 2442,7050 -18.80 i‘i‘&_l Delta Amplitude 26,00 ]Ott
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Cursor 2 24427090

5t Bl | peta s 26,00

company
Client: Summit Data Communications Job Number: J78216
T-Log Number: T78634
Model: 802.11abg MSD30AG g
Account Manager:| Pamela Tucker
Standard:| Japanese Radio Law - ltem 19 of Article 12 Contact:| Jerry Pohmurski
200 : Analyzer Settings 200 Analyzer Settings
: figlent Technologies, 44464 fglent Technolagies, E44464
10,0+ T (CF: 2437,000 MHz 10,0+ (CF: 2437000 MHz
: SRAN: 70.000 MHz SPAN: 70,000 MHz
0.0- RB: 510 kHz 0.0- RE: 510 kHz
YB: 300 kHz YB: 300 kHz
u 1 Detector: POS o Detector: POS
R i \ A 3008 5100 At 3008
T 1 RL Offset; 10,5 DB = RL Offset: 10,508
E-ZD.D— : Sweep Time: 1 1ms §-2U.U- Sieep Time: 1 1ms
I Ref Lyl: 20,8 DEM Ref Lyl: 20,8 DEM
30.0- i 0.0-
H Comments Comments
40,0+ i -40,0-
I B02,11b 11 Mbps 802.11b 11 Mbps
: 99% BW: 15,65 MHz 90% B 11,41 MHz
500+ | | | | | | 1 Portd, 3.0 0.05 I | 1 1 1 1L Partd, 30
2402 2410 2420 2430 2440 2450 2460 2472 2402 2410 2420 2430 2450 2460 2472
Frequency (MHz) Frequency (MHz)
Cursor 1 2429,1250 10,92 &“_’1‘“@' Delta Freq, 15645 1 L] Cursor 1 24312850 10,92 i“_’:‘“@l Delta Freq, 11,410 1 .
Cursor2 24447700 -15.08 ﬂ i‘ﬁ_l Delta Ampltude 26,00 lott Cosor2 24427050 -15.08 ﬂ i‘ﬁ_l Delta Ampltude 26,00 ]Ott
.0 H Analyzer Settings 0.0 Analyzer Settings
I figlent Technologies, 44464 figlent Technolagies, E44464
10,0 i CF: 2437000 MHz 10.0 CF: 2437,000 MHz
: SPAN: 70,000 MHz SPAN: 70,000 MHz
0.0 RE: 510kHz 0.0 RE: 510kHz
VB 300 kHz VB: 300 kHz
[ 1 Detector: POS u i Detector: POS
£ 1007 ! \ et 30 08 £-100 fitkr: 30 D8
e ; RL Offset: 10608 é RL Offset; 10,5 DB
£ -200- 1 Sweep Time: 1,1ms g -20.0- Sweep Time: 1.1ms
: Ref Lvl: 20,6 DEM Ref Lyl: 20.8 DEM
3004 ] -30.0-
1
! Comments Comments
40,0 ! -40.0-
: £02,11b 11 Mbps 802,11b 11 Mbps
1 99% EW: 15,65 MHz i 90% B 11,38 MHz
0.0, ‘ \ ' ‘ \ \ Co Partl, 33 007 | . | | | Ul Portl,33
402 2410 2420 2430 2440 2450 2480 2472 M0z 240 Ma 4 450 2460 472
Frequency {MHz) Frequency (MHz)
Corsor 1 2429.1600 10,49 ﬂ ﬂ&_l DeltaFreq. 15645 111°* Cursor 1 2431,2960 10,49 ﬂi‘ﬁ_l Delta Freq. 11,375 _“l .
Cursor 2 2444.8080  -15.51 ﬂ i‘&_l Delta Amplitude 26,00 ]Ott Crsor 2 24426700 -15.51 ﬂﬂﬁ_l Delta Armplitude 26,00 ]Ott
0.0 Analyzer Settings 0.0 Analyzer Settings
figlent Technologies, 44464 fglent Technolagies, E44464
10,0 CF: 2437000 MHz 10.0 CF: 2437.000 MHz
SRAN: 70,000 MHz SPAN: 70,000 MHz
0.0 RE: 510kHz 0.0 RE: 510kHz
VB 300 kHz YB: 300 kHz
o Detector: POS o i Detectar: PO3
1007 At 30 05 00 Attn: 30 D
g RL Offset: 10606 2 RL Offset: 10,5 DB
E-ZD.D- Sweep Time: 1.1ms 5-20.0- Sweep Tirne: 1,1ms
Ref Lyl: 20,8 DEM Ref Lyl: 20,8 DEM
30,0+ -30.0+
Comments Comments
-40,0- -40.0-
802.11b 11 Mbps 802.11b 11 Mbps
99% B 15,65 MHz i 90% B 11,38 MHz
0.0, ‘ . . ‘ . . Co ot 6V 00 | | | | i L1 Portl, 380
2402 2410 2420 2430 2440 2450 2480 24 402 810 2420 2430 2450 2460 2472
Frequency {MHz) Frequency (MHz)
st 2 4 BB | retsfien. 16 crsrt 2ot 119 BB | etaRen. 117
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Transmitter Characteristics Test Data

company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
Account Manager:| Pamela Tucker
Standard:| Japanese Radio Law - ltem 19 of Article 12 Contact:| Jerry Pohmurski
10.0 Analyzer Settings 200 Analyzer Settings
5.0 figlent Technologies, E44464 figlent Technologies, 44464
- CF: 2437,000 Mz 10,0 CF: 2437,000 Mz
' SPAN: 70,000 MHz SPAN: 70,000 MHz
507 RE: 510KHz - RE: 510KHz
-10.0- VB 300 khz VB! 300 kHz
2 450 Detector: POS P i Detector: POS
i ;30 08 £-100 ;30 08
5200 RL Offset: 10506 = RL Offset: 10506
E 25,0 Sweep Time: 1, 1ms E -20.0- Sweep Time: 1, 1ms
n0- Ref Ll 20,8 DBM Ref Ll 20,8 DBM
P -30.0-
an nd Comments Comments
400 -40.0-
45,0 502,110 1 Mbps ' 502,110 11 Mps
99% BW: 15,79 MHz 99% BW: 15,65 MHz
-50.05 | 1 1 | 1 1 1 Ptz 30 300~ | 1 1 | 1 1 1 Ptz 30
40z 2410 20 430 2440 2450 2480 172 40z 2410 20 430 2440 2450 2480 172
Frequency (MHz) Frequency (MHz)
Cursor 1 2420.0900 712 i‘i‘&_l Delta Freq. 15785 _41 . Cursor 1 2428.1250 10,74 i‘i‘&_l Defta Freq. 15645 _41 .
Cursor 2 2444.8750 -18.88 ﬂi‘ﬁ_l Delta Arplitude 26,00 ]Ott Cursor2 24447700 -15.26 ﬂi‘ﬁ_l Delta Arplitude 26,00 ]Ott
10.0 Analyzer Settings 20,0 Analyzer Settings
5.0 figlent Technologies, 44464 figilent Technologies, E44464
0l- CF: 2437.000 MHz 10.0 CF: 2437.000 MHz
' SPAN: 70,000 MHz SPAN: 70,000 MHz
=0 RE: 510kHz - RE: 510kHz
-10.0- VB: 300 khz VB 300 kHz
o150 Detector; FOS 0 i Detector: POS
T Attn; 30 DB 00 Attn; 30 DB
‘g 20,04 RL Offset: 10308 = RL Offset: 10308
E 25,0+ Sween Time: 1 1ms E -20.0- Sween Time: 1 1ms
- Ref Lyl: 20,6 DBM Ref Lyl: 20,6 DBM
504 -30.0-
A Comments Comments
40,0 -40.0-
5.0 502,110 1 Mbps ' 502,110 11 Mhps
99% BW: 15,79 MHz i 99% BW: 15,61 MHz
0.0 | 1 1 | 1 1 1 PortZ 3 0.0 ! ! ! ! ! ! b PortZ, 33
40z 2410 2420 2430 2440 2480 2480 uR 40z 2410 2420 2430 2440 2480 2480 uR
Frequency (MHz) Frequency (MHz)
Cursor 1 2420.0900  7.53 i‘i‘&_l Delta Freq. 15785 _41 . Cursor 1 2428.1600 10,28 i‘i‘&_l Delta Freq. 15610 _41 .
Cursor 2 2444.8750  -18.47 ﬂi‘&_l Delta Arplitude 26,00 ]Ott Cursor2 24447700 -15.72 ﬂi‘&_l Delta Arplitude 26,00 ]Ott
10.0 Analyzer Settings 0.0 ; Analyzer Settings
5.0- Aglent Technologiss, E44464 | Aglert Technologies, E44464
0.0- CF: 2437.000 M 10.04 i (F: 2437.000 Mz
' SPAN: 70,000 MHz ! SPAN: 70,000 MHz
507 RE: 510kt 00- RE: 510 kHe
-10.0- VB! 300 kHz VB! 300 kHz
o i Detectar; POS u i 1 Detector: POS
R Attr: 3008 R i \ ttr; 3008
27200~ RL Offset: 10,508 = H RL Offset: 10506
&m0 Sweep Time: 1,1ms 500~ ! Sweep Time: 1,1ms
Ref Lvl: 20,6 DEM I Ref Lyl: 20,8 DEM
-30.0- i
-30.0- 1
-35.0- : ] .
40,0 Comments 4001 : Qmments
5.0 802,110 1 Mps H 802,11 11 Mhps
' 99°% Bl 15,79 bz ! 99°% B 15,65
50,0+ | | | | | | L1 Portz, 36y -50.0- | 1 1 I 1 1 11 Partz, 3.6v
240z 240 2420 2430 2440 2480 2460 u72 M0z 0 M0 M43 240 2450 2460 1R
Frequency (MHz) Frequency (MHz)
5 T
st s 7 e | oetamen 15765 cusert 23120 1067 BB | oetaren 15665

Cursor 2 2444.5730

-18.62 ﬂ'_""qil Delta Amplitude  26.00

Sllott

Cursor2 24447700 -15.33 i‘i"‘ﬂ Delta &mplitude 26,00
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st 2esom 737 B

Cursor2 24799100 -15.63 i‘i"‘ﬂ Delta Amplitude 26,00

Delta Freq, 15820

100

3.0
0.0
5.0+
-10.0
-15.0

-20.0-
-25.0
-30.0-
-35.0
-40.0-
-45.0

004
3

Amplitude

|
2450

|
2460

| i |
2470 2460 2490

Frequency (MHz)

!zt 72 B

Cursor 2 2479.9100 -18.72 ﬂ'_’:‘“@l Delta Amplitude  26.00

Delta Freq, 15,820

1 |
2300 2507

104

5.0
0.0+
5.0+
-10.0-
-15.0

=200+
-25.0
-30.0-
35,0+
-40.0-
-45.0-

004
3

Amplitude

|
2450

|
2460

i |
2460 2490

I
470
Frequency (MHz)

st e 6% B

Cursorz 24799100 -19.04 i‘i"‘ﬂ Delta Amplitude 26,00

Delta Freq, 15820

1 |
2300 2507

Alhott

Analyzer Settings

falent Technologies, 44468
CF: 2472000 MHz

SPAN: 70,000 MHz

RE: 510 kHz

VB! 300 kHz

Detector: POS

Aktn: 3008

RL Offset; 10,5 DB

Sweep Time: 1.1ms

Ref Lyl: 20,6 DBM

Comments
£02.115 1 Mbps

9% B 15,62 MHz
Port 1, 3.3¢

Hllott

Analyzer Settings

figlent Technologies, 44464
(CF: 2472000 MHz

SRAN: 70.000 MHz

RB: 510kHz

VB! 300 kHz

Detector: POS

Aktn: 3008

RL Offset; 10,5 DB

Sweep Time: 1.1ms

Ref Lyl: 20,8 DEM

Comments
£02.11b 1 Mbps
9% B 15,62 MHz
Part 1, 3.6

Alhott

st s 73 B

Delta Freq, 11,518

Cursor2 24777400 -15.63 i‘i"‘ﬂ Delta Amplitude 26,00

Amplitude

st zeszz 7 B

100 7
50+ 1
00-
50

-10.0-

-15.0-

200+

250

0.0+

350

-40.0-

45,0

004
3

| | | 1 |
2470 2460 2490 2300 2507

Frequency (MHz)

| |
2450 2460

Delta Freq, 11,550

Cursor 2 24777750 -18.72 ﬂ'_’:‘“@l Delta Amplitude  26.00

Amplitude

st 2622 6% B

10.0 1
5.0 1
0.0-
50+

-10.0-

-15.0-

-20.0-

250

-30.0-

-35.0-

400

450

004
3

| | | 1 |
2470 2460 2490 2300 2507

Frequency (MHz)

| |
2450 2460

Delta Freq, 11,550

Cursor2 24777750 -19.04 i‘i"‘ﬂ Delta Amplitude 26,00

company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
Account Manager:| Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: | Jerry Pohmurski
10.0 Analyzer Settings 10.0 T Analyzer Settings
5.0 figlent Technologies, 44464 5.0 1 figlent Technologies, E44464
- CF: 2472,000 Mz - CF: 2472,000 Mz
SPAN: 70,000 MHz H SPAN: 70,000 MHz
-0 RB: S10kHz -0 ! RB: S10kHz
-10.0- VB! 300 kHz -10.0- ! VB! 300 kHz
U e Detector: POS U e 1 Detector: POS
E 0 Attn: 30 DB E 0 I Attn: 30 DB
g 200 RL Offset: 10506 g -20.07 i RL Offset: 10506
E 5.0 Sweep Time: 1.1ms E 5.0 : Sweep Time: 1.1ms
n0- Ref Ll 20,8 DBM n0- ! Ref Ll 20,8 DBM
-35.0- -35.0- I
00 Commerits 00 i Commerits
5.0 802,110 1 Mps 0 : 802,110 1 Mps
99% BW: 15,82 MHz i 0% BW: 11,52 MHz
=005 | | | i | 1 L Portd, 3.0¢ 00 1 1 | | | 1 L Portd, 3.0¢
2437 450 260 2470 280 2490 2500 2507 2437 450 260 2470 280 2490 2500 2507
Frequency (MHz) Frequency (MHz)

Alhott

Analyzer Settings

falent Technologies, 44468
CF: 2472000 MHz

SPAN: 70,000 MHz

RE: 510 kHz

VB! 300 kHz

Detector: POS

Aktn: 3008

RL Offset; 10,5 DB

Sweep Time: 1.1ms

Ref Lyl: 20,6 DBM

Comments

802,11b 1 Mhps
90% B 11,55 MHz
Port 1, 3.3¢

Hllott

Analyzer Settings

figlent Technologies, 44464
(CF: 2472000 MHz

SRAN: 70.000 MHz

RB: 510kHz

VB! 300 kHz

Detector: POS

Aktn: 3008

RL Offset; 10,5 DB

Sweep Time: 1.1ms

Ref Lyl: 20,8 DEM

Comments
£02.11b 1 Mbps

90% BW: 11,55 MHz
Port 1, 3.6Y
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st 2etism st B

Cursor2  2479.8050 -15.49 i‘i"‘ﬂ Delta Amplitude 26,00

Delta Freq, 15645

0.0

104

=
=
I

=
=
I

amplitude
S '
=
=
1

=300

-40.04

00

1
2437 2450

1
2460

1 | 1
2470 2460 2490

Fraquency (MHz)

rsert st 1037 o]

Cursor?  2479.8050 -15.63 i‘i"‘ﬂ Delta &mplitude 26,00

Delta Freq, 15645

1 |
2500 2507

00

104

=
=
I

=
=
1

Amplitude
s .
=
=

1

=300

-40.04

50,0~

11 |
2437 2450

|
2460

i |
2460 2490

I
470
Frequency (MHz)

st 2etism 0 B

Cursor2  2479.8050 -15.97 i‘i"‘ﬂ Delta Amplitude 26,00

Delta Freq, 15645

1 |
2300 2507

. | [ ]
o lott
Analyzer Settings

figlent Technologies, 44464
CF: 2472.000 MHz

SPAN: 70,000 MHz

RE: 510kHz

VB! 300 kHz

Detector; FOS

fttn: 30 08

AL Offset: 10.5 DB

Sweep Time: 1.1ms

Ref Lyl: 20.6 DBM

Comments
£02,11b 11 Mbps

99% . 15,65 MHz
Port 1, 3.3¢

. | [ ]
ot
Analyzer Settings

figlent Technologies, 44464
(CF: 2472000 MHz

SRAN: 70.000 MHz

RB: 510kHz

VB! 300 kHz

Detector: POS

Aktn: 3008

RL Offset; 10,5 DB

Sweep Time: 1.1ms

Ref Lyl: 20,8 DEM

Comments
£02,11b 11 Mbps

99% B 15,65 MHz
Port 1, 3.6Y

Alhott

st sz st @8]

Delta Freq, 11,375

Cursor2 24777050 -15.49 i‘i"‘ﬂ Delta Amplitude 26,00

0.0

104

=
=
I

=
=
I

amplitude
S '
=
=
1

=300

-40.04

=005 | 1
2437 2450 2460

1
2470

| 1
2460 2490

Fraquency (MHz)

arsert 2em 1037 o]

Delta Freq, 11,375

Cursor2 24777050 -15.63 i‘i"‘ﬂ Delta &mplitude 26,00

1 |
2500 2507

00

104

=
=
I

=
=
1

Amplitude
s .
=
=

1

=300

-40.04

=00 1 1
2437 2430 2460

I
470
Frequency (MHz)

st sz e @8]

Cursor2 24777050 -15.97 i‘i"‘ﬂ Delta Amplitude 26,00

| |
2460 2490

Delta Freq, 11,375

1 |
2300 2507

company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
Account Manager:| Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: | Jerry Pohmurski
200 Analyzer Settings 200 Analyzer Settings
figlent Technologies, 44464 figlent Technologies, 44464
10,0 CF: 2472,000 Mz 10,0 CF: 2472,000 Mz
SPAN: 70,000 MHz SPAN: 70,000 MHz
0.0- RB: 510kHz 0.0- RB: 510kHz
VB! 300 kHz VB! 300 kHz
P i Detector: POS P i Detector: POS
£-100 ;30 08 £-100 ;30 08
3 AL Offset: 10506 I AL Offset: 10506
E -20.0 Sweep Time: 1 1ms E -20.0 Sweep Time: 1 1ms
Ref Ll 20,8 DBM Ref Ll 20,8 DBM
-30.0- -30.0-
o Comments o Comments
- 802.11b 11 Mbps - 802.11b 11 Mbps
99% BW: 15,65 MHz 0% BW: 11,38 MHz
=005 | | | i | 1 L Portd, 3.0¢ 00 1 1 | | | 1 L Portd, 3.0¢
2437 450 260 2470 280 2490 2500 2507 2437 450 260 2470 280 2490 2500 2507
Frequency (MHz) Frequency (MHz)

. | [ ]
o lott
Analyzer Settings

figlent Technologies, 44464
CF: 2472.000 MHz

SPAN: 70,000 MHz

RE: 510kHz

VB! 300 kHz

Detector; FOS

fttn: 30 08

AL Offset: 10.5 DB

Sweep Time: 1.1ms

Ref Lyl: 20.6 DBM

Comments
£02,11b 11 Mbps
a0% W 11,38 MHz
Port 1, 3.3%

. | [ ]
ot
Analyzer Settings

figlent Technologies, 44464
(CF: 2472000 MHz

SRAN: 70.000 MHz

RB: 510kHz

VB! 300 kHz

Detector: POS

Aktn: 3008

RL Offset; 10,5 DB

Sweep Time: 1.1ms

Ref Lyl: 20,8 DEM

Comments
£02,11b 11 Mbps
90 B 11,35 MHz
Part 1, 3.6
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Transmitter Characteristics Test Data

Client: Summit Data Communications Job Number:|J78216
] T-Log Number: T78634
Model: 802.11abg MSD30AG Account Manager: Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: | Jerry Pohmurski
Test Results, 802.11g Mode (OFDM, 500kHz < bandwidth < 38MHz) - 99% Pwr Bandwidth
, Nominal -10% Nominal Nominal + 10%
Channel Mode Port Chain Data Rate 30V 33V 36V
1 802.11g Main 6Mb/s 17.20 17.20 17.20
6 802.11g Main 6Mb/s 17.20 17.20 17.25
6 802.11g Aux 6Mb/s 17.20 17.15 17.05
13 802.11g Main 6Mb/s 17.30 17.25 17.25
1 802.11g Main 54Mbl/s 17.20 17.20 17.15
6 802.11g Main 54Mbl/s 17.40 17.20 17.20
6 802.11g Aux 54Mbl/s 17.10 17.05 17.05
13 802.11g Main 54Mbl/s 17.15 17.10 17.15
Test Results, 802.11g Mode (OFDM, 500kHz < bandwidth < 38MHz) - 90% Pwr Bandwidth
Channel Mode Port Chain Data Rate Nominal -10% Nominal Nominal + 10%
3.0V 33V 36V
1 802.11g Main 6Mb/s 15.15 15.10 15.20
6 802.11g Main 6Mb/s 15.00 15.05 15.20
13 802.11g Main 6Mb/s 15.15 15.10 15.05
1 802.11g Main 54Mbl/s 15.10 15.00 14.90
6 802.11g Main 54Mbl/s 15.75 15.20 15.40
13 802.11g Main 54Mbl/s 14.90 15.10 15.05
Spreading bandwidth
Symbol rate for 802.11g has a 4us period (250kHz symbol rate) for all data rates.
Symbol Rate (Msym/s) | 90% Signal Bandwidth Spreading rate Requirement
2400 - 2483.5 MHz: 0.250 14.90 59.6 Min 5
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Cursor 1 24034000 4,35 i“_’:‘“ﬂ

Cursor 2 2420.6000 -21.65 ﬂ'_’:‘“@l Delta Amplitude  26.00

Delta Freq, 17,200

Hllott

st 20sdom 43 B

Delta Freq, 15,200

Cursor 2 2419.6000  -21.65 ﬂ'_’:‘“@l Delta Amplitude  26.00

company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
Account Manager:| Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: | Jerry Pohmurski
10.0 Analyzer Settings 10.0 ; Analyzer Settings
figlent Technologies, 44464 ! figlent Technologies, 44464
0.0+ (CF: 2412000 MHz 0.0+ (CF: 2412000 MHz
SRAN: 100,000 MHz : SRAN: 100,000 MHz
-10.0- RE: 1,000 MHz 10.0 I RE: 1,000 MHz
! ! 1
VB 300 kHz H VB 300 kHz
U Dietector: Sample U ! Dietector: Sample
g -a007 ;30 08 L2007 ; ;30 08
T RL Offset; 10,5 DB a : RL Offset; 10,5 DB
£ -30.0 Sweep Time: 1,05 £ -30.0 ! Sweep Time: 1,05
Ref Lyl: 20,8 DEM 1 Ref Lyl: 20,8 DEM
400- ag; 10 40.0- i iavg: 10
_ Comments i : Comments
e #02.11g 6 Mbps e } #02.11g 6 Mbps
99% BW: 17,20 MHz : 90% BW: 15,15 MHz
005 | | | I | | | | Vi Partd, 30V A0 | | | I 1 | | | Vi Partd, 30V
2362 2370 2360 2390 2400 2410 2420 2430 2440 2430 24m2 2362 2370 2360 2390 2400 2410 2420 2430 2440 2430 24m2
Frequency (MHz) Frequency (MHz)
Cursorl 2403.4000 379 ﬂ i‘&_l Delta Freq, 17.200 _41 s Cursorl 24044000 379 ﬂ i‘&_l Delta Freq, 15.150 _41 s
Cursar?  2420,6000 -22.21 ﬂ i‘ﬁ_l Delta Amplitude 2600 ]Ott Cursar?  2419.5500 -22.21 ﬂ i‘ﬁ_l Delta Amplitude 2600 ]Ott
10.0 Analyzer Settings 10,0 1 ‘ Analyzer Settings
faglent Technologies, 44464 : figilent Technologies, E44464
0.0+ (F: 2412,000 MHz 0.0+ (CF: 2412000 MHz
SPAN: 100,000 MHz SPAN: 100,000 MHz
100- RE: 1,000 HH: 100 i RE: 1000 MHz
Y8: 300 kHz : V81 300 kHe
o ] Dietectar: Sample o 1 Detector: Sample
R At 3008 T30 ! At 3008
T RL Offset; 10,5 DB = : RL Offset: 10,508
F-a0.0- Sweep Tirng: 1.0 £ 300+ ! Sweep Time: 1.0
Ref Lyl: 20.8 DEM 1 Ref Lyl: 20,6 DBM
40.0- Yavg: 10 40.0- i Yavg 10
a0 Comments : Comments
=300 500
802.11q & Mbps : B02.119 & Mbps
99% B 17,20 MHz : 90% B 15,10 MHz
-60.0- | | | | | | | | | 11 Porbl, 33V -60.0- | | | | | 1 | 1 | 1 Portt, 3
2362 2370 2380 2390 2400 2410 2420 2430 2440 2450 24m2 2362 2370 2360 2390 2400 2410 2420 2430 2440 2430 2482
Frequency (MHz) Frequency (MHz)
sl 2o 3es @6 Delta Freq. 17,200 _‘1 . Crsrt 2065 3es B Delta Freg. 15.100 _41 .
Cursor2  2420,8000 -22.31 ﬂ ﬂ&_l Delta Arpltude 2500 ]Ott Cursar?  2419.6000 -2231 ﬂ i‘ﬁ_l Delta Ampltude 26,00 lott
10.0 T | Analyzer Settings 10.0 T ‘ Analyzer Settings
: figlent Technologies, 44464 L figlent Technologies, 44464
0.0+ (CF: 2412000 MHz 0.0+ (CF: 2412000 MHz
SRAN: 100,000 MHz | SRAN: 100,000 MHz
100 RE: 1000 MHz 10.0- ! RE: 1000 MHz
VB! 300 kHz ! VB! 300 kHz
o 1 Detector: Sanples o i I Detector: Sanples
0 Atn; 30 DB £ ; Atn; 30 DB
= RL Offset: 10606 o 1 RL Offset: 10606
£-300- Sweep Time: 1,05 £-300- ; Sweep Time: 1,05
Ref Lyl: 20,8 DEM 1 Ref Lyl: 20,8 DEM
40,0 Yavg: 10 40,0 ! Yavg: 10
g Commerts w0 I Commerts
= 802,119 6 Mbps = | 802,119 6 Mbps
99% B 17,20 MHz : 90% B 15,20 MHz
00~ ‘ . i i | | | | VL P, 36V 400 | | | | I | I I 11 Portl, 36V
2362 2370 2380 2390 2400 2410 2420 2430 2440 2450 24m2 2362 2370 2380 2390 2400 2410 2420 2430 2440 2450 24m2
Frequency (MHz) Frequency (MHz)
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company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
Account Manager:| Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: | Jerry Pohmurski
100 ; | Analyzer Settings 10.0 1 Analyzer Settings
! figlent Technologies, 44464 - fglent Technolagies, E44464
0.0+ (CF: 2412000 MHz 0.0 (CF: 2412000 MHz
SRAN: 100,000 MHz SPAN: 100,000 MHz
| RE: 1,000 MHz -10.0- RE: 1.000 MHz
-10.0 10.0
YB: 300 kHz YB: 300 kHz
D Detector: Sample [ Detector: Sanple
£ 0- _ TEliE 3200 ; Attn: 30 08
= L RL Offset: 10508 = ! AL Offset; 10,608
E -30.0- : Sweep Time: 1.0s E -30.0 : Sieep Time: 1.0s
I Ref Lyl: 20,8 DBM 1 Ref Lyl: 20,8 DEM
40,0 : Yavg: 10 40,0 : Yavg: 10
I I
! Comments 0.0 1 Comments
500 : 802,119 54 Mhps ' i 602,11 54 Mbps
! 99% B 17,20 bz ! 90% BW: 15,10 MHz
0.0 | | | | h | | | 11 Port1, 300 00 | 1 | | 1 | 1 | 11 Portd, 3.0V
2362 2370 2360 2390 2400 2410 2420 2430 2440 2430 24m2 2362 2370 2360 2390 2400 2410 2420 2430 2440 2430 24m2
Frequency (MHz) Frequency (MHz)
Cursor 1 24034500 384 ﬁ‘ i‘ﬂ Delta Freq, 17,200 _41 . Cursor 1 24044500 364 ﬂ ‘_"‘"EI Delta Freq, 15,100 _41 .
Cursor2 24206500 22,36 ﬂ i‘ﬁ_l Delta Ampltude 26,00 lott Cosor2 24199500 -22.36 ﬂ i‘ﬁ_l Delta Amplitude 2600 ]Ott
10.0 7 | Analyzer Settings 10.0 ; ‘ Analyzer Settings
il figlent Technologies, 44464 ! figlent Technologies, 44464
0.0+ (CF: 2412000 MHz 0.0+ (CF: 2412000 MHz
SRAN: 100,000 MHz SRAN: 100,000 MHz
-10.0- RE: 1000 MHz 00 RE: 1,000 MHe
VB! 300 kHz VB! 300 kHz
U Dietectar: Sample U Dietectar: Sample
g 2007 ;30 08 L2007 ; ;30 08
= RL Offset; 10,5 DB a : RL Offset; 10,5 DB
£ -30.0 : Sweep Time: 1,05 £ -30.0 : Sweep Time: 1,05
1 Ref Lvl: 20,8 DBM I Ref Lvl: 20,8 DBM
400- ! Yavy 10 40.0- : Yavy 10
I I
a0 ! Cammients w0 : Cammients
- ! 502,11 54 Mbps = I 502,11 54 Mbps
: 99% B 17,20 MHz : 90% EW 15,00 MHz
€005 | 1 | I 1 | 1 | 11 Partl,3.3v A0 | 1 | I 1 | 1 | 11 Partl,3.3v
2362 2370 2380 2390 2400 2410 2420 2430 2440 2450 24m2 2362 2370 2380 2390 2400 2410 2420 2430 2440 2450 24m2
Frequency (MHz) Frequency (MHz)
Cursor | 24054500 3.60 ﬂ ﬂ&_l Delta Freg, 17.200 _41 s Cursor | 24045000 3.60 ﬂ ﬂ&_l Delta Freq, 15.000 _41 s
CursorZ 24206500 -22.40 ﬂ i‘&_l Delta Ampltude 26,00 ]Ott CursorZ 24195000 -22.40 ﬂ i‘&_l Delta Ampltude 26,00 ]Ott
10.0 ; | Analyzer Settings 10.0 : Analyzer Settings
- figlent Technologies, 44464 L A—_ figlent Technologies, 44464
0.0+ CF: 2412,000 MHz 0.0+ CF: 2412,000 MHz
SRAN: 100,000 MHz SRAN: 100,000 MHz
100 RE: 1,000 MHz - RE: 1,000 MHz
10.0 10.0
VB 300 kHz VB 300 kHz
o Detector: Sanple o Detector: Sanple
1 -20.0- 1 -20.0-
3 #ktn: 3008 3 + #ktn: 3008
= | RL Offsek: 10,6 DB = I RL Offsek: 10,6 DB
E =300 I Sweep Time: 1.0s E -30.0- 1 Sweep Time: 1.0s
I Ref Lyl 20,8 DEM ! Ref Lyl 20,8 DEM
400+ : Yavg: 10 40.0- : Yavg: 10
I I
_ ! Comments i 2 Comments
et ! 802,119 54 Mhps e 3 802,119 54 Mhps
! 99% W, 17,15 Hz ! 90%EW; 14,90 Mz
-ED'D_I | | | | | | | 1 | 1 Port 1, 3.6Y 'Eﬂ'ﬂ_l | | | | | | | 1 | 1 Port 1, 3.6Y
2362 2370 2380 2390 2400 2410 2420 2430 2440 2450 24m2 2362 2370 2380 2390 2400 2410 2420 2430 2440 2450 24m2
Frequency (MHz) Frequency (MHz)
Cursor 1 24034000 3,35 ﬂ'_*“@l Delta Freg, 17,150 _“I . Cursor 1 24045500 3,35 ﬂ'_*“@l Delta Freg, 14,900 _“I .
Cursor? 24205500 -22.65 ﬂ ﬂ&_l Delta Amplitude 26.00 ]Ott Cursor 2 24194500 -22.65 ﬂ ﬂ&_l Delta Amplitude 26.00 ]Ott
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Cursor 2 2443,6000

037 Bl | peta s 2600

Alhott

Cursor 2 2445,6000

g Bl | psta st 26,00

10.0 ; [ Analyzer Settings
figlent Technologies, 44464
0.0+ (CF: 2437,000 MHz
SRAN: 100,000 MHz
100~ RE: 1,000 MHz
VB! 300 kHz
U i Dietectar: Sample
L2007 ; ;30 08
= | RL Offset; 10,5 DB
E -30.0- : Sweep Time: 1.1ms
: Ref Lyl: 20,6 DBM
40,0+ : Yavg: 10
€00 i Camments
- : 502,110 6 Mbps
1 99% B 17,20 MHz
-60.0- 1 | N 1 | 1 1 |1 Partl, 33y
2387 00 2410 2420 2430 2440 2450 60 2470 2480 2487
Frequency (MHz)
rsort zezsamn 5i4 B Delta Freq. 17.200

Alhott

Cursor 2 24456500

2120 B8 | pata srmpitude 280

10.0 Analyzer Settings
figlent Technologies, 44464
0.0+ (CF: 2437,000 MHz
SRAN: 100,000 MHz
A00- RE: 1000 MH:
VB! 300 kHz
o Detector: Sanple
L2007 Hn; 30 08
I RL Offset: 10606
E =300 Sweep Time: 1 1ms
Ref Lyl: 20,8 DEM
40,0 Yavg: 10
s Comments
= 802,119 6 Mbps
90% B 17,25 MHz
0.0, 1 | 1 | 1 | 1 1 | Porkd, 3V
2387 MO0 2410 2420 2430 2440 2450 2460 2470 2480 2487
Frequency (MHz)
Cursor 1 24284000 4,80 ﬂ'_*“@l Delta Freg, 17,250

Sllott

Cursor 2 24443500

037 Bl | peta s 26,00

company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
Account Manager:| Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: | Jerry Pohmurski
10.0 T | Analyzer Settings 10.0 7 Analyzer Settings
figlent Technologies, 44464 figlent Technologies, 44464
0.0+ CF: 2437.000 Mz 0.0+ CF: 2437.000 Mz
SPAN: 100,000 MHz ! SPAN: 100,000 MHz
0.0 RE: 1,000 MHz 10.0- i RE: 1,000 MHz
B! 300 khz ! B! 300 khz
U | i Dietector: Sample U | ! Dietector: Sample
L0 ' ittr: 30 DB L0 : ittr: 30 DB
= : RL Offset: 10,5 DB = ! RL Offset: 10,5 DB
E =300 1 Sweep Time: 1 1ms E =300 1 Sweep Time: 1 1ms
I Ref Lvl: 20,8 DBM : Ref Lvl: 20,8 DBM
-40,0- ! Vavg: 10 40,0+ H Vavg: 10
I I
0 ! Comments 0 ! Comments
e 3 802,110 6 Mops e : 802,110 6 Mops
I 99% BW: 17,20 MHz I 90% BW: 15,00 MHz
£005 | I | | | | | 1 L1 Partd, 30 A0 1 | | i | | | 1 L1 Partd, 30
BT 200 2410 220 2430 2440 2450 260 2470 2480 2467 BT 200 2410 220 2430 2440 2450 260 2470 2480 2467
Frequency (MHz) Frequency (MHz)
Cursar 24284000 563 ﬂi‘&_l Delta Freg, 17.200 Cursarl 24298500 5.63 ﬂi‘&_l Delta Freq, 15000

Alhott

104

Analyzer Settings

0.0

-10.0+

i

=

=
1

figlent Technologies, 44464
(CF: 2437,000 MHz

SRAN: 100,000 MHz

RE: 1,000 MHz

VB! 300 kHz

Dietectar: Sample

Amplitude
o .
=
=

1

-40.0+

50,0+
€00 1
2 0

Cursor 1 2429.4000

Cursor 2 2444,4300

| | i | | | | o
2410 2420 2430 2440 2450 60 2470 2480 2487

Frequency (MHz)

s

Delta Freq, 15,050

g Bl | psta st 26,00

fittn: 3008

RL Offset: 10,3 06
Sweep Time: 1.1ms
Ref Lvl: 20,8 DBM
Yavg: 10

Comments

802.11q & Mbps
90% EW 15,05 MHz
Port 1, 3.3

Alhott

104

Analyzer Settings

0.0

-10.0-

o

=

=
1

figlent Technologies, 44464
(CF: 2437,000 MHz

SRAN: 100,000 MHz

RE: 1,000 MHz

VB! 300 kHz

Detector: Sample

amplitude
o .
=
=
1

-40.04

-50.0
600 1
2387 M0

Cursor 1 24294000

Cursor 2 2444.6000

| 1 | 1 | 1 1 | |
24100 2420 2430 2440 2450 260 2470 24802487

Frequency (MHz)

s i

Delta Freq, 15.200

2120 B8 | pata srmpitude 280

fittn: 30 08

RL Offset: 10.5 DB
Sweep Time: 1.1ms
Ref Lyl: 20,6 DBM
Yavg: 10

Comments

802.11q 6 Mbps
90% B 15,20 MHz
Port 1, 3.6%

Sllott
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Cursor 2 2443,7000

ans Bl | pta s 26,00

Alhott

Cursor 2 2445,6500

2111 ﬂ'_""qil Delta Amplitude  26.00

10.0 i | Analyzer Settings
i faglent Technologies, 44464
0.0+ (CF: 2437000 MHz
SPAN: 100,000 MHz
00 RE: 1000 Mz
VB! 300 kHz
o Detector: Sample
T , Attn; 30 DB
= | RL Offset: 10606
E -30.0- I Sweep Time: 1, 1ms
I Ref Lyl: 20,6 DBM
-401,0 ! Vavg: 10
i i Comments
e ! 802,119 54 fbps
1 99% EW: 17,20 MHz
400, 1 | 1 } 1 | 1 1 1 Portl, 3
2387 2400 2410 2420 2430 2440 2450 2460 2470 2480 24987
Frequency {MHz)
Cursor 1 24284500 489 ﬂi"‘@l Delta Freg, 17,200

Slliott

Cursor 2 24455500

st B8 | pata armpitude 2.0

10.0 r Analyzer Settings
1 figlent Technologies, E44464
0.0+ (CF: 2437,000 MHz
SRAN: 100,000 MHz
A00- RE: 1000 MH:
VB! 300 kHz
o Detector: Sanple
L2007 : Hn; 30 08
I : RL Offset: 10606
E =300 1 Sweep Time: 1, 1ms
: Ref Lvl; 20, DEM
40,0 I Yavg: 10
1
s I Comments
= ! 802,119 54 Mbps
1 99% EW: 17,20 MHz
0.0, 1 | 1 y 1 | 1 1 | Porkd, 3V
2387 MO0 2410 2420 2430 2440 2450 2460 2470 2480 2487
Frequency (MHz)
Cursor 1 24283500 5,19 ﬂ'_*“@l Delta Freg, 17,200

Sllott

Cursor 2 2444,9300

ans Bl | pta s 26,00

company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
Account Manager:| Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: | Jerry Pohmurski
10.0 r | Analyzer Settings 10.0 : Analyzer Settings
figlent Technologies, 44464 figlent Technologies, 44464
0.0+ W CF: 2437,000 Mz 0.0+ CF: 2437,000 Mz
SPAN: 100,000 MHz SPAN: 100,000 MHz
0.0 RE: 1,000 HHz 00 | RE: 1,000 HHz
YB: 300 kHz ! YB: 300 kHz
U | i Dietector: Sample U | ! Dietector: Sample
L0 , ;30 08 L0 , ;30 08
3 : AL Offset: 10506 I ! AL Offset: 10506
E =300 1 Sweep Time: 1 1ms E =300 1 Sweep Time: 1 1ms
: Ref Lvl; 20, DBM ! Ref Lvl; 20, DBM
-401,0- I Vavg: 10 40,0+ ! Vavg: 10
I I
0 : Comments 0 : Comments
e ! 802,119 54 Mops e ! 802,119 54 Mops
i 99% BW: 17,40 MHz i 0% BW: 15,75 MHz
600 . ‘ o . i | | L0 ok, 30 400, | | o | | I | | Portl,30v
2387 2400 2410 2420 2430 2440 2450 2460 2470 24002487 2387 2400 2410 2420 2430 2440 2450 2460 2470 24002487
Frequency (MHz) Frequency (MHz)
Cursr 1 2428.3000 551 ﬂi‘&_l Dalta Freq. 17,400 Cursr 1 2428.2000 551 ﬂi‘&_l Dalta Freq. 15750

Alhott

100

Analyzer Settings

0.0

-10.04

[

=

=
I

faglent Technologies, 44464
(CF: 2437000 MHz

SPAN: 100,000 MHz

RE: 1,000 MHz

VB! 300 kHz

Dietector; Sampls

)

=

=
I

amplitude

-40.0-

-50.0
6005, 1
2387 2400

Cursor 1 24293000

Cursor 2 2444,7000

| 1 .\ 1 | 1 1 | |
2410 2420 2430 2440 2430 2460 2470 2480 2467

Frequency {MHz)
o [l
2111 ﬂ'_""qil Delta Amplitude  26.00

Delta Freq, 15.200

#tkn: 30 DB

RL Offset: 10,5 DB
Sweep Time: 1, 1ms
Fief Lvl: 20,8 DB
Yavg: 10

Comments

802,119 54 Mbps
30% B 15,20 MHz
Port 1, 3.3¢

Slliott

104

Analyzer Settings

0.0

-10.0-

o

=

=
1

figlent Technologies, 44464
(CF: 2437,000 MHz

SRAN: 100,000 MHz

RE: 1,000 MHz

VB! 300 kHz

Detector: Sample

amplitude
o .
=
=
1

-40.04

-50.0
600 1
2387 M0

Cursor 1 24293300

Cursor 2 24447500

| 1 | 1 | 1 1 | |
24100 2420 2430 2440 2450 260 2470 24802487

5,

1

4

Frequency (MHz)

LR

Delta Freq, 15.400

st B8 | pata armpitude 2.0

fittn: 30 08

RL Offset: 10.5 DB
Sweep Time: 1.1ms
Ref Lyl: 20,6 DBM
Yavg: 10

Comments

802,119 54 Mhps
0% B 15,40 MHz
Port 1, 3,64

Sllott
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company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
Account Manager:| Pamela Tucker
Standard:| Japanese Radio Law - ltem 19 of Article 12 Contact:| Jerry Pohmurski
10.0 r | Analyzer Settings 10.0 T Analyzer Settings
i figlent Technologies, 44464 i fglent Technolagies, E44464
0.0+ (CF: 2437,000 MHz 0.0+ (CF: 2437000 MHz
SRAN: 100,000 MHz SPAN: 100,000 MHz
- RE: 1,000 MHz | RE: 1.000 MHz
10.0 -10
YB: 300 kHz e VB 300 kHz
o ] I Dietector: Sample o | Detector: Sample
L0 , tn; 30 DB R , Aittn: 30 DB
z : RL Offset; 10,5 DB g : RL Offset: 10606
§-00- I Sweep Time: 1 1ms £ -a00- I Sweep Time: 1, Ims
¥ Ref Lu: 20,8 DEM 1 Ref Ll 208 DBM
40,0+ : Yavg: 10 40,0 : Yavg: 10
I I
1 Comments 1 Comments
-50.0- : 500 I
: B02.11g & Mbps : 802,119 54 Mbps
i 9% EMY: 17,20 MHz i 99% B 17,10 MHz
£005 | I | | | | | 1 L1 PartZ 30V €00 | I N 1 | 1 1 I Portz, 30
2387 2400 2410 2420 2430 2440 2450 2460 2470 2460 2467 2387 00 2410 2420 2430 2440 2450 260 2470 2480 2487
Frequency (MHz) Freguency (MHz)
Cursor 1 24264000 S.44 ﬁ“_’l‘“ﬂ Delta Freq, 17,200 Cursor1 242684000 5.73 ﬂ‘_’:“‘@l Delta Freg, 17,100

Cursor 2 2443,6000

e Bl | pota armpiue 26,00

Alhott

10.0 ; Analyzer Settings
figilent Technologies, E44464
0.0 (CF: 2437.000 MHz
SPAN: 100,000 MHz
100 RE: 1000 MHz
VB! 300 kHz
o Detector: Sample
-0 ; Attn; 30 DB
= I RL Offset: 10,508
£-300- I Sween Time: 1, Inms
I Ref Lyl: 20,6 DBM
40,0+ : Yavg: 10
c00 i Comments
e ! 802,119 6 Mbps
1 99% B 17,15 MHz
600, 1 | 1 Y 1 I 1 1 I PortZ 3
2387 2400 2410 2420 2430 2440 2950 2460 2470 2460 2467
Frequency (MHz)
Cursorl 24284000 5.4 ﬂ ﬂ&_l Delta Freq, 17.150

Cursor 2 2443,3500

g Bl | pota s 26,00

Clhott

10.0 T ‘ Analyzer Settings
i figlent Technologies, 44464
0.0+ (CF: 2437,000 MHz
SRAN: 100,000 MHz
100 RE: 1000 MHz
VB! 300 kHz
o i Detector: Sanple
L0 A itn: 3008
I : RL Offset: 10606
E =300 1 Sweep Time: 1 1ms
I Ref Lyl: 20,8 DBM
40,0 : Yavg: 10
I
[ Comments
-50.0- I
; 802.11q 6 Mbps
! 99% B 17,05 MHz
0.0, 1 | 1 | 1 | 1 1 | Portb2, 3.V
2387 MO0 2410 2420 2430 2440 2450 2460 2470 2480 2487
Frequency (MHz)
Cursor 1 24283500 5,78 ﬂi"‘@l Delta Freg, 17,050

Cursor 2 2445.4000

2z B8 {pata srvpitude 280

Sllott

Cursor2 24455000 -20.27 ﬂ‘_’:‘“@l Delta Amplitude 26.00

Hllott

104

Analyzer Settings

0.0+

-10.0-

[

=

=
I

figilent Technologies, E44464
(CF: 2437.000 MHz

SPAN: 100,000 MHz

RE: 1,000 MHz

VB! 300 kHz

Dietector; Sampls

Amplitude

P

=

=
I

-40.04

50,04

600 1
2387

Cursor 1

24285500 4.2

| 1 i 1 i 1 1 o
2400 2410 2420 2430 2440 2450 2460 2470 24802487

Frequency (MHz)

Delta Freq, 17,050

Cursor2  2445,6000 -21.18 i‘i"‘ﬂ Delta Amplitude 26,00

#tkn: 30 DB

RL Cffset: 10,5 DB
Sween Time: 1 1ms
Ref Lvl: 20,6 DBM
Yavg: 10

Comments

802,119 54 Mbps
9% B 17,05 MHz
Port2, 3.3¢

Clhott

10.0 : Analyzer Settings
falent Technologies, E44464
0.0+ (CF: 2437000 MHz
SPAN: 100,000 MHz
A00- RE: 1000 MHz
VB! 300 kHz
U i | Dietectar: Sample
L0 ; ;30 08
Z i RL Offset: 10.5 DB
E =300 : Sweep Time: 1 1ms
! Ref Lyl: 20,6 DBM
| Yavg: 10
-40.0- : avg:
- | Comments
0.0+ 1
i 802,11 54 Mbps
! 99% B 17,05 MHz
400, 1 | 1 N 1 I 1 1 11 PortZ, 3V
2387 2400 2410 2420 2430 2440 2450 2460 2470 2480 24987
Frequency {MHz)
Cursor 1 24286000 433 ﬂi"q@l Delta Freg, 17,050

Cursor? 24456500 -21.47 i“_’:‘“ﬂ Delta &mplitude  26.00

Hllott
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Frequency (MHz)

st 2endom 3 B

Cursor 2 24606500 -22.22 ﬂ'_’:‘“@l Delta Amplitude  26.00

Delta Freq, 17,250

Hllott

Frequency (MHz)

Cursor 1 24044300 378 ﬂ‘_’:‘“@l

Delta Freq, 15,050

Cursor 2 2479.5000 -22.22 ﬂ‘_’:‘“@l Delta Amplitude 26.00

company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
Account Manager:| Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: | Jerry Pohmurski
10.0 i | Analyzer Settings 10.0 i Analyzer Settings
: figlent Technologies, 44464 ! figlent Technologies, 44464
0.0+ (CF: 2472000 MHz 0.0+ (CF: 2472000 MHz
SRAN: 100,000 MHz SRAN: 100,000 MHz
| RE: 1,000 MHz | 1 RE: 1,000 MHz
-10.0 -10.0
B 300 iz | B 300 iz
Dietector: Sample X Dietector: Sample
Y - I Y - 1
L0 ; ;30 08 L0 ; ;30 08
T I RL Offset; 10,5 DB a 1 RL Offset; 10,5 DB
£ -30.0 ! Swieep Time: 1.0 £ -30.0 ! Swieep Time: 1.0
I Ref Lyl: 20,8 DBM I Ref Lyl: 20,8 DBM
40.0- i avg: 10 40.0- i Vavg; 10
w00 ! Comments w00 : Comments
e : B02.11g & Mbps e : B02.11g & Mbps
! 99% B! 17,30 MHz ; 90% B 15,15 MHz
€005 ‘ . i i | | | | L Partd, 3.0V 00 | | | | I | | | 11 Port1, 300
2422 2430 2440 2450 2460 2470 2480 2490 2500 2910 Z3@2 2422 2430 2440 2450 2460 2470 2480 2490 2500 2910 Z3@2
Frequency (MHz) Frequency (MHz)
Cursorl 2483.3500 409 ﬂ i‘&_l Delta Freq, 17,300 _41 s Cursorl 24643500 409 ﬂ i‘&_l Delta Freq, 15.150 _41 s
Cursar?  2460.6500 -21.91 ﬂ i‘ﬁ_l Delta Amplitude 2600 ]Ott Cursar?  2479.5000 -21.91 ﬂ i‘ﬁ_l Delta Amplitude 2600 ]Ott
10.0 Analyzer Settings 10.0 r Analyzer Settings
figlert Technologies, E44468 — Aglent Technologiss, E44468
0.0+ CF: 2472.000 MHz 0.0+ (CF: 2472000 MHz
SRAN: 100,000 MHz ; SPAN: 100,000 MHz
10,0 RE: 1,000 MHz 0.0 1 RE: 1.000 MHz
YB: 300 kHz I VB 300 kHz
o ] Dietectar: Sample o 1 Dietector; Sampls
L0 ;30 08 T 20 ! ;30 08
= RL Offset; 10,5 DB = : RL Offset: 10606
E -30.0+ Sweep Time: 1,05 E -30.0+ 1 Sweep Time: 1,05
Ref Lid: 20,5 DEM 1 Ref L. 20,8 DEM
40,0 Yavg: 10 40,0 : Yavg: 10
1
- Camments 0 ! Comments
' 802.11q & Mbps e : B02.119 & Mbps
99% B 17,25 MHz ! 90% B 15,10 MHz
-ED'D-I 1 | 1 | | | | | | 1l Part 1, 3.3 -60.0-, | 1 | | 1 | 1 | 1 Port 1, 3.3%
2422 2430 2440 2450 2460 2470 2480 2490 2500 2510 2522 2422 2430 2440 2450 2460 2470 2480 2490 2500 2510 2522
Frequency (MHz) Frequency (MHz)
Cursor 1 24833500 2,95 ﬂ‘_’:‘“ﬂ Delta Freq, 17,250 -41 . Cursor 1 24644000 3,17 ﬂi"‘@l Delta Freq. 15,100 _“l .
Cursor 2 2480,6000  -23.05 i‘i"‘@l Delta &mplitude 26,00 lott Cursor 2 2479.5000 -22.83 ﬂ‘_’l‘“@l Delta Amplitude  26.00 lott
10.0 ; | Analyzer Gettings 10.0 7 Analyzer Settings
Lo figlent Technologies, 44464 Lo fglent Technolagies, E44464
0.0+ (CF: 2472000 MHz 0.0 (CF: 2472000 MHz
SRAN: 100,000 MHz 1 SPAN: 100,000 MHz
-10,0- RE: 1,000 MHz -10,0- ! RE: 1.000 MHz
VB 300 kkHz i VB 300 kHz
[ Detector: Sample 0 oo I Detector; Sanple
T | At 30 D6 T : Atn: 3008
= | RL Offset: 10,508 = ! RL Offset; 10,6 06
E-SU.U- : Sweep Time: 1,05 E-SU.U- : Sweep Time: 1,05
1 Ref Lyl: 20,6 DBM 1 Ref Lyl: 20.6 DBM
40,0 i Yavg: 10 40.0- i Vavg: 10
! Comments s : Comments
R ' 802,119 6 Mbps ' 3 502,119 & Mbps
: 99% B 17,25 MHz : 90% BW: 15,05 MHz
B T T e S I T T - e S IR X | 00 Lo Pl 38
2422 2430 2440 2450 2460 2470 2480 2490 2500 2510 2522 2422 2430 2440 2450 2460 2470 2480 2490 2500 2510 2522

Hllott
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company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
Account Manager:| Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: | Jerry Pohmurski
10.0 7 | Analyzer Settings 10.0 Analyzer Settings
! figlent Technologies, 44464 figlent Technologies, 44464
0.0+ (CF: 2472000 MHz 0.0+ (CF: 2472000 MHz
SRAN: 100,000 MHz SRAN: 100,000 MHz
-10.0- RE: 1.nnan M 00 RE: 1.nnan Mz
W8 300khz W8 300khz
U i Dietector: Sample U i Dietector: Sample
L0 ;30 08 L0 ;30 08
T : RL Offset; 10,5 DB a RL Offset; 10,5 DB
£ -30.0 ! Sweep Time: 1,05 £ -30.0 Sweep Time: 1,05
I Ref Lyl: 20,8 DEM Ref Lyl: 20,8 DEM
I ' '
-401,0- | Vavg: 10 40,0+ Vavg: 10
I
t Comments Comments
50.0- | 50.0-
I 802,119 54 Mbps 802,119 54 Mbps
! 99% BW: 17,15 MHz 90% BW: 14,90 MHz
005 I | | | | | 1 | V1 Partd, 30 A0 | | | | 1 | 1 | V1 Partd, 30
2422 2430 2440 2450 2460 2470 2480 2490 2500 2910 Z3@2 2422 2430 2440 2450 2460 2470 2480 2490 2500 2910 Z3@2
Frequency (MHz) Frequency (MHz)
Cursor | 24834000 3.7 ﬂﬂ&_l Delta Freg, 17.150 _41 s Cursor | 2484.6000 3,00 ﬂﬂ&_l Delta Freg, 14,900 _41 s
CursorZ 240,500 -22.29 ﬂi‘ﬁ_l Delta Ampltude 26,00 ]Ott CursorZ 24795000 -23.00 ﬂi‘ﬁ_l Delta Ampltude 26,00 ]Ott
10.0 7 | Analyzer Settings 10.0 ; ‘ Analyzer Settings
! figlent Technologies, 44464 ! figlent Technologies, 44464
0.0+ (CF: 2472000 MHz 0.0+ (CF: 2472000 MHz
SRAN: 100,000 MHz SRAN: 100,000 MHz
-10.0- RE: 1000 MHz 00 RE: 1,000 MHe
VB! 300 kHz VB! 300 kHz
U Dietectar: Sample U ! Dietectar: Sample
g 2007 ;30 08 L2007 ; ;30 08
= RL Offset; 10,5 DB a : RL Offset; 10,5 DB
£ -30.0 Sweep Time: 1,05 £ -30.0 : Sweep Time: 1,05
Ref Lyl: 20,6 DBM 1 Ref Lyl: 20,6 DBM
400- Yavy 10 40.0- : Yavy 10
I
a0 Cammients w0 : Cammients
- 502,11 54 Mbps = I 502,11 54 Mbps
99% B 17.10 Mz ; 90% B 15,10 Mz
€005 I 1 | | 1 | 1 | 11 Partl,3.3v A0 | 1 | | 1 | 1 | 11 Partl,3.3v
2422 2430 2440 2450 2460 2470 2480 2490 2500 2510 2522 2422 2430 2440 2450 2460 2470 2480 2490 2500 2510 2522
Frequency (MHz) Frequency (MHz)
Cursor | Z483.4500 353 ﬂﬂ&_l Delta Freg, 17.100 _41 s Cursor | 2484.4500 353 ﬂﬂ&_l Delta Freg, 15.100 _41 s
Cursor? 2405500 -22.47 ﬂi‘&_l Delta Ampltude 26,00 ]Ott Cursor? 24795500 -22.47 ﬂi‘&_l Delta Ampltude 26,00 ]Ott
10.0 7 | Analyzer Settings 10.0 ; ‘ Analyzer Settings
! faglent Technologies, 44464 ! faglent Technologies, 44464
0.0+ (CF: 2472000 MHz 0.0+ (CF: 2472000 MHz
SPAN: 100,000 MHz SPAN: 100,000 MHz
A0 RE: 1,000 MHz A0 RE: 1,000 MHz
VB 300 kHz VB 300 kHz
o Detector: Sample o Detector: Sample
T . Attn; 30 DB T j Attn; 30 DB
2 1 AL Offset: 10,508 2 ! AL Offset: 10,508
£-300- : Sweep Time: 1,05 £-300- ! Sweep Time: 1,05
| Ref Lyl: 20,8 DEM I Ref Lyl: 20,8 DEM
i t Yavy 10 i } Yavy 10
-40.0 1 -40.0 1
I I
! Cammients : Cammients
0.0 ! 0.0 !
! 502,11 54 Mbps I 502,11 54 Mbps
! 99% B 17,15 MHz 1 90% BW: 15,05 MHz
A0 I 1 o i I 1 | 11 Port 1, 3.6V 005 1 o 1 | ! | 11 Port 1, 3.6Y
)3 .3,
2422 2430 2440 2450 2460 2470 2480 2490 2500 2510 2522 2422 2430 2440 2450 2460 2470 2480 2490 2500 2510 2522
Frequency (MHz) Frequency (MHz)
Cursor 1 24634000 3,76 ﬂ'_’:"‘@l Delta Freg, 17,150 _“I . Cursor 1 24645000 3,76 ﬂ'_’:"‘@l Delta Freg, 15,050 _“I .
Cursor?  24B0.5500 -22.24 ﬂﬂ&_l Delta Amplitude 26.00 ]Ott Cursor? 24795500 -22.24 ﬂﬂ&_l Delta Amplitude 26.00 ]Ott
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LEES company
Client: Summit Data Communications Job Number:|J78216
] T-Log Number: T78634
Model: 802.11abg MSD30AG Account Manager: Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: | Jerry Pohmurski
Run #3: Spurious and unwanted emissions
Date of Test: 3/5/2010 Test Engineer: Mehran Birgani
Test Location: Radio Lab
Test Requirements
Frequency Range Limit
(MHz) uW/MHz | dBm/MHz
30 - 2387 25 -26.0
2387 - 2400 25.0 -16.0
2483.5 - 2496.5 25.0 -16.0
2496.5 - 12500 25 -26.0
The limit is for a 1IMHz measurement bandwidth.
Measurement Summary - Highest emissions in each operating mode
Frequency Level Antenna Detector | Comments
MHz dBm Port Limit Margin Voltage | Channel Mode
4823.770{ -43.2 Aux -26.0 -17.2 Peak 3.0 1 b
4873.290( -45.0 Aux -26.0 -19.0 Peak 3.0 6 b
4942980 -47.7 Aux -26.0 21.7 Peak 3.0 13 b
3217.240] -504 Aux -26.0 -24.4 Peak 3.3 1 g
3250.250f -45.9 Aux -26.0 -19.9 Peak 3.3 6 g
3296.100f -46.7 Aux -26.0 -20.7 Peak 3.3 13 g

Preliminary Measurements :

and no new signals are observed.

Measurements made at operating voltage that produced the highest output power.

The device transmits continuously so the analyzer sweep time is auto-coupled.

Burst repetition frequency ms

Frequency (MHz) Bandwidth (MHz) Sweep

Start Stop RB VB

30 1000 1 1 49 ms
1000 2483.5 1 1 74 ms
2374 2400 1 1 1 ms
2483.5 2900 1 1 21 ms
2900 6000 1 1 155 ms
6000 12500 1 1 325 ms

Instrument Settings: RB=VB=1MHz, Positive peak detector and maximum hold for a minimum of 10 sweeps, but until the spectrum displayed becomes stable

Channels 1 through 13
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LYES company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
ode a9 Account Manager:| Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: | Jerry Pohmurski
Preliminary measurement - 802.11b mode, Channels 1,6 and 13 (2400 - 2483.5MHz)
All plots generated using a IMHz RBW
For emissions below 2387 MHz and above 2496.5 MHz the limit is 2.5uW/MHz (-26dBm/MHz).
From 2387 - 2400 MHz the limit is 25uW/MHz (-16dBm/MHz). From 2483.5 - 2496.5 MHz the limit is 25uW/MHz (-16dBm/MHz).

Frequency Level Antenna Detector | Comments Operating | Operating
MHz dBm Port Limit Margin Voltage | Channel
451.217( 544 Aux -26.0 -28.4 Peak 3.0 Ch 1, 1Mbps
476.230[ -53.6 Main -26.0 -27.6 Peak 3.3 Ch 6, 1Mbps
476.230[ -53.8 Aux -26.0 -27.8 Peak 3.0 Ch 6, 1Mbps
476.230[ -545 Aux -26.0 -28.5 Peak 3.6 Ch 6, 1Mbps
476.230[ -54.6 Main -26.0 -28.6 Peak 3.6 Ch 6, 1Mbps
476.230[ -54.6 Main -26.0 -28.6 Peak 3.0 Ch 6, 11Mbps
476.230[ -54.9 Main -26.0 -28.9 Peak 3.0 Ch 6, 1Mbps
476.230[ -55.0 Aux -26.0 -29.0 Peak 3.3 Ch 6, 1Mbps
479232 -57.8 Main -26.0 -31.8 Peak 3.3 Ch 6, 11Mbps
511.248] -57.0 Aux -26.0 -31.0 Peak 3.0 Ch 13, 1Mbps

4823.770| -43.2 Aux -26.0 -17.2 Peak 3.0 Ch 1, 1Mbps
4873.290| -45.0 Aux -26.0 -19.0 Peak 3.0 Ch 6, 1Mbps
4873.290] -45.0 Aux -26.0 -19.0 Peak 3.3 Ch 6, 1Mbps
4873290 -45.5 Aux -26.0 -19.5 Peak 3.6 Ch 6, 1Mbps
4873290 -47.9 Main -26.0 -21.9 Peak 3.6 Ch 6, 1Mbps
4873.290| -48.5 Main -26.0 -22.5 Peak 3.3 Ch 6, 11Mbps
4873.290| -48.6 Main -26.0 -22.6 Peak 3.3 Ch 6, 1Mbps
4873.290] -50.3 Main -26.0 -24.3 Peak 3.0 Ch 6, 11Mbps
4873.290] -50.9 Main -26.0 -24.9 Peak 3.6 Ch 6, 11Mbps
4875.120( -48.1 Main -26.0 -22.1 Peak 3.0 Ch 6, 1Mbps
4942.980 -47.7 Aux -26.0 -21.7 Peak 3.0 Ch 13, 1Mbps
9649.050] -47.3 Aux -26.0 -21.3 Peak 3.0 Ch 1, 1Mbps
Broadband plots from 30MHz to 12.5GHz for channels 1, 6 and 13
Spurious and unwanted emissions, 2412 MHz, Aux Port 3.0 ¥, 1Mbps
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Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634

Model:|802.11abg MSD30AG
ode a9 Account Manager:| Pamela Tucker

Standard:| Japanese Radio Law - ltem 19 of Article 12 Contact:| Jerry Pohmurski

Spurious and unwanted emissions, 2437 MHz, Aux Pork 3.0 ¥, 1Mbps
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0.0-
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Spurious and unwanted emissions, 2472 MHz, Aux Port 3.0 ¥, 1Mbps
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=
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£
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B0 e e

30 1000 zZ000 3000 4000 2 S000 6000 7000  S000 9000 10000 11000 12500
Frequency (MHz)

Final (Zero-Span) measurement - 802.11b mode
Measurements are made only on those frequencies that exceed the limit during the preliminary measurements and at the operating voltage that produced the

highest emission level. As there were no emissions above the limit during the preliminary (peak) scan, no final measurements were required.
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BT company
Client: Summit Data Communications Job Number- J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG 0g Number

Account Manager:| Pamela Tucker
Contact: | Jerry Pohmurski

Standard: | Japanese Radio Law - Item 19 of Article 12

Channel 1 - Emissions at band edge. Cursors are placed on the highest signal below 2387 MHz and the highest signal from 2387MHz to 2400 MHz.

Spurious and unwanted emissions, 2412 MHz, Aux Pork 3.0 ¥, 1Mbps, BE
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Channel 13 emissions at band edge. Cursors placed on the highest signal above 2496.5 MHz and the highest signal between 2383.5 - 2496.5 MHz.

Spurious and unwanted emissions, 2472 MHz, Aux Pork 3.0 ¥, 1Mbps, BE
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AT company

Client: Summit Data Communications Job Number:|J78216

T-Log Number: T78634
Model: 802.11abg MSD30AG 0g Number

Account Manager:| Pamela Tucker

Standard:| Japanese Radio Law - ltem 19 of Article 12 Contact:| Jerry Pohmurski

Preliminary measurement - 802.11g mode

All plots generated using a IMHz RBW

For emissions below 2387 MHz the limit is 2.5uW/MHz (-26dBm/MHz).

From 2387 - 2400 MHz the limit is 25uW/MHz (-16dBm/MHz). From 2483.5 - 2496.5 MHz the limit is 25uW/MHz (-16dBm/MHz).

Emissions Test Data - 802.11g Preliminary Measurements

Frequency Level Antenna Detector | Comments Operating
MHz dBm Port Limit Margin Voltage
797.396] -55.0 Aux -26.0 -29.0 Peak 3.3 Ch 1, 6Mbps
808.401] -50.9 Aux -26.0 -24.9 Peak 3.6 Ch 6, 6Mbps
816.405| -51.1 Aux -26.0 -25.1 Peak 3.3 Ch 6, 54Mbps
816.405| -51.9 Aux -26.0 -25.9 Peak 3.6 Ch 6, 54Mbps
817.406] -50.0 Aux -26.0 -24.0 Peak 3.0 Ch 6, 6Mbps
817.406] -50.2 Aux -26.0 -24.2 Peak 3.0 Ch 6, 54Mbps
818.907| -50.5 Aux -26.0 -24.5 Peak 3.3 Ch 6, 6Mbps
819.407| -50.6 Main -26.0 -24.6 Peak 3.3 Ch 6, 6Mbps
821.408] -50.5 Aux -26.0 -24.5 Peak 3.3 Ch 13, 6Mbps
3217.240| -50.4 Aux -26.0 -24.4 Peak 3.3 Ch 1, 6Mbps
3250.250| -45.9 Aux -26.0 -19.9 Peak 3.3 Ch 6, 6Mbps
3250.250] -46.0 Aux -26.0 -20.0 Peak 3.6 Ch 6, 54Mbps
3250.250] -46.0 Aux -26.0 -20.0 Peak 3.3 Ch 6, 54Mbps
3250.250) -46.1 Aux -26.0 -20.1 Peak 3.6 Ch 6, 6Mbps
3250.250] -46.3 Aux -26.0 -20.3 Peak 3.0 Ch 6, 6Mbps
3250.250] -46.3 Aux -26.0 -20.3 Peak 3.0 Ch 6, 54Mbps
3250.250] -46.8 Main -26.0 -20.8 Peak 3.3 Ch 6, 6Mbps
3296.100| -46.7 Aux -26.0 -20.7 Peak 3.3 Ch 13, 6Mbps

Broadband plots from 30MHz to 12.5GHz for channels 1, 6 and 13

Spurious and unwanted emissions, 802,119, 2412 MHz, Aux Pork 3.3 ¥, aMbps
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Client: Summit Data Communications Job Number:

J78216

T-Log Number:

T78634

Model:|802.11abg MSD30AG

Account Manager:

Pamela Tucker

Standard: | Japanese Radio Law - Item 19 of Article 12 Contact:

Jerry Pohmurski

Spurious and unwanted emissions, 802,119, 2437 MHz, Aux Pork 3,3 %, 6Mbps
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Spurious and unwanted emissions, 802,119, 2472 MHz, Aux Pork 3.3 %, a6Mbps
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Final (Zero-Span) measurement - 802.11g mode

Measurements are made only on those frequencies that exceed the limit during the preliminary measurements and at the operating voltage that produced the
highest emission level. As there were no emissions above the limit during the preliminary (peak) scan, no final measurements were required.
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Transmitter Characteristics Test Data

Client: Summit Data Communications

Job Number:|J78216

Model:|802.11abg MSD30AG

T-Log Number: T78634

Account Manager:| Pamela Tucker

Standard: | Japanese Radio Law - Item 19 of Article 12

Contact: | Jerry Pohmurski

Channel 1 - Emissions at band edge. Cursors are placed on the highest signal below 2387 MHz and the highest signal from 2387MHz to 2400 MHz.
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Spurious and unwanted emissions, 802,119, 2412 MHz, Aux Pork 3,3 ¥, 6Mbps, BE
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Channel 13 emissions at band edge. Cursors placed on the highest signal above 2496.5 MHz and the highest signal between 2383.5 - 2496.5 MHz.
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AT company

Client: Summit Data Communications Job Number:|J78216

T-Log Number: T78634

Model:|802.11abg MSD30AG
ode a9 Account Manager:| Pamela Tucker

Standard:| Japanese Radio Law - ltem 19 of Article 12 Contact:| Jerry Pohmurski

Run #4: Antenna Power

Date of Test: 3/5/2010 Test Engineer: Mehran Birgani
Test Location: Radio Lab

Test Procedure:

Step 1:Determine the frequency of the signal with the highest power spectral density

Instrument Settings: RB=1MHz, VB=3MHz, Span > Occupied bandwidth, peak detector, max hold, sampling points > 400.

Once the display has settled (no more peaks added) the marker is paced at the peak of the signal.

The spectrum analyzer center frequency is adjusted to the marker frequency (Mkr -> CF feature), the span is then set to zero span.

Step 2:Measure the output power

Instrument Settings: RB=VB=1MHz, continuous sweep, trace clear-write

The output power is the power measured by the average power meter connected to the IF output of the analyzer, corrected for the IF path loss, the value of
the external attenuator (if used) and the duty cycle of the transmission sequence if the product is not transmitting continuously.

802.11b mode - initial measurements on center channel to determine worst-case mode and rf port with highest output power.

. Nominal -10% Nominal Nominal + 10%

Channel Mode Port Chain Data Rate 30V 33V 36V
Center 802.11b Main - 1Mb/s 3.47 mw/MHz 3.31 mw/MHz 3.24 mw/MHz
Center 802.11b Aux - 1Mb/s 3.31 mw/MHz 3.31 mw/MHz 3.31 mw/MHz
Center 802.11b Main - 11Mb/s 3.18 mw/MHz 3.11 mw/MHz 3.11 mw/MHz

802.11b mode - final measurements.

Low 802.11b Main - 1 Mb/s 3.24 mw/MHz 3.16 mw/MHz 3.16 mw/MHz
Center 802.11b Main - 1 Mb/s 3.47 mw/MHz 3.24 mw/MHz 3.24 mw/MHz
High 802.11b Main 1 Mb/s 3.31 mw/MHz 3.24 mw/MHz 3.24 mw/MHz

Lowest Output Power: 3.16 mw/MHz
Highest Output Power: 3.47 mw/MHz

Nominal Output Power: 4.74 mw/MHz
Deviation In Output Power: -33.2% to -26.8%

EIRP Calculation

Nominal Output Power: 4.74 mw/MHz

Nominal Output Power: 6.8 dBm/MHz
Antenna Gain: 3.0 dBi
EIRP: 9.8 dBm/MHz
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Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
ode a9 Account Manager:| Pamela Tucker
Standard:| Japanese Radio Law - ltem 19 of Article 12 Contact:| Jerry Pohmurski

802.11g mode - initial measurements on center channel to determine worst-case data rate Measurements in 802.11bg mode were used to determine which
antenna port had the highest output power.

. Nominal -10% Nominal Nominal + 10%
Channel Mode Port Chain Data Rate 30V 33V 36V
802.11g mode - initial measurements on center channel to determine worst-case mode/antenna:
Center 802.11g Main 6Mb/s 2.34 mw/MHz 2.24 mw/MHz 2.24 mw/MHz
Center 802.11g Main 54Mb/s 2.16 mw/MHz 1.97 mw/MHz 1.97 mw/MHz
802.11g mode - final measurements.
Low 802.11g Main 6 Mb/s 1.70 mw/MHz 1.70 mw/MHz 1.70 mw/MHz
Center 802.11g Main 6 Mb/s 2.34 mw/MHz 2.24 mw/MHz 2.24 mw/MHz
High 802.11g Main 6 Mb/s 1.86 mw/MHz 1.74 mw/MHz 1.74 mw/MHz
Lowest Output Power: 1.7 mw/MHz
Highest Output Power: 2.3 mw/MHz
Nominal Output Power: 2.89 mw/MHz
Deviation In Output Power: -41.2% to -18.8%
EIRP Calculation
Nominal Output Power: 2.89 mw/MHz
Nominal Output Power: 4.6 dBm/MHz
Antenna Gain: 3.0 dBi
EIRP: 7.6 dBm/MHz
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Client:| Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
oce &g Account Manager: Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact: Jerry Pohmurski
RADIO EQUIPMENT USED FOR 2.4 GHz BAND
WIDE-BAND LOW-POWER DATA COMMUNICATIONS SYSTEM
(Radio station using 2471 - 2497 MHz - Category GZ)
Summary of Results
Test Performed Mode Requirement Measurement Result
Frequency Error 802.11b 50ppm or better 802.11b: 4.05 ppm Pass
Occupied bandwidth (2484 MHz) 802.11b DSSS: 500kHz < BW < 26MHz DSSS: 19.53 MHz Pass
Spreading Rate (2484 MHz) 802.11b 10 or more 802.11b: 10.7 Pass
Below 2387 MHz: < 2.5uW/MHz
) - 2387 - 2400 MHz < 25uW/MHz )
Spurious Emissions 802.11b 2497-2510 MHz < 25uW/MHz 802.11b: 0.012 uW @ 4968.66MHz [  Pass
Above 2496.5 MHz: 2.5uW/MHz
Maximum permitted: i
— w0211 BW < 26MHz: 10mW/MHz Rated Power: 4.05 mW/MHz .
’ ' B < 38MHz: SmWiMHz Deviation: - 35 % to -25 % >
Power Tolerance: -80% to +20% ' ° °
EIRP 802.11b O.mrTi-directionaI antennas: maximum 9.1 dBm/MHz Pass
eirp is 12.15dBm/MHz
Test Configuration
EUT RF Port Attenuator Spectrum Analyzer
Test Environment
Temperature: 15-30 °C
Rel. Humidity: 20-75 %
Pressure: 86-106 kPa
Nominal Supply Voltage 3.3 Vdc (provided by host device)
Duty Cycle and Transmission Cycle Time
Data Rate | Duty Cycle | Transmission cycle time
Mbs % ms
1 100 N/A
11 99.5 N/A
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Client;| Summit Data Communications Job Number: J78216

T-Log Number: T78634

Model: 802.11abg MSD30AG
oce & Account Manager: Pamela Tucker

Standard: Japanese Radio Law - Item 19 of Article 12 Contact:| Jerry Pohmurski

Run #1: Frequency Error
Date of Test: 3/30/2010 Test Engineer: Mehran Birgani
Test Location: Radio Lab

The center frequency was measured at nominal and extreme voltage conditions.
For OFDM modulation with no provision for operating with an unmodulated signal measurements were made on a modulated signal at the top, center
and bottom channels. The operating frequency was determined by measuring the frequency of the carrier observed at the center of the waveform that
appears as a small peak within the central null. The analyzer was configured with RB=300Hz VB=10Hz, peak detector and max hold, as this gave the
cleanest signal.
For CCK modulation with no provision for operating with an unmodulated signal measurements were made on a modulated signal at the top, center and
bottom channels. The operating frequency was determined by measuring the frequency at the null created at the center of the signal. The analyzer was
configured with RB=300Hz VB=10Hz, peak detector and max hold, as this gave the cleanest signal.

Nominal Frequency (MHz) - 802.11b

Low Channel| [ Center Channel[2484.0 [ High Channel|
Measured Frequency (MHz) Frequency Error (ppm)
Voltage Nominal -10% Nominal Nominal + 10%
30V 33V 36V 30V 33V 36V
Center Channel 2484.010052 2484.010067 2484.009917 4.05 4.05 3.99
Center Channel (Aux Port) 2484.009690 2484.009695 2484.009627 3.90 3.90 3.88
Requirement (ppm):|50.0

Notes:
All testing performed at 1Mbs for 802.11b (CCK).
Unless otherwise noted, TX Diversity switch was set to main only. Testing was performed on the Main connector.
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Client;| Summit Data Communications

T-Log Number: T78634

Model: 802.11abg MSD30AG
oce & Account Manager: Pamela Tucker

Standard: Japanese Radio Law - Item 19 of Article 12 Contact:| Jerry Pohmurski

Run #2: Occupied bandwidth and spreading bandwidth

Date of Test: 3/31/2010
Test Location: Radio Lab

Test Engineer: Mehran Birgani

The occupied bandwidth was measured with the spectrum analyzer configured according to the table below. The occupied bandwidth was determined
from the 99% power bandwidth by determining the highest and lowest frequencies at which 99.5% of the power was captured and then subtracting the
two numbers. the calculation was done by either the analyzer directly or via the software used to capture the plot. One plot for each mode tested is
provided for reference.

The spreading bandwidth was measured with the spectrum analyzer configured according to the table below. The spreading bandwidth was the 90%

power bandwidth determined by the highest and lowest frequencies at which 95% of the power was captured and then subtracting the two numbers. This
calculation was done by either the analyzer directly or via the software used to capture the plot. One plot for each mode tested is provided for reference.

Instrument Settings and Test Requirements

Modulation Type Analyzer settings Bandwidth Requirement
Span RB VB Other Occupied Spreading
i Positi k detector, hold,
Direct Sequence 5291 | <780kHz | 300kHz | oo Peak ceiecion maxho < 26.0MHz > 500 kHz
(e.g. 802.11b) sweep time auto

Note 1: For burst transmissions sweep time set to ensure dwell time in each bandwidth > transmission cycle time (sweep time = transmit cycle time x
span/ measurement bandwidth)
Note 2: For burst transmissions trace set for max hold and detector set to positive peak

Test Results, 802.11b Mode (Direct Sequence, 500kHz < bandwidth < 26MHz) - 99% Pwr Bandwidth

. Nominal -10% Nominal Nominal + 10%
Channel Mode Port Chain Data Rate 30V 33V 36V
#14 802.11b Main 1Mb/s 19.67 19.60 19.60
#14 802.11b Main 11Mb/s 19.60 19.57 19.57
#14 802.11b Aux 1Mb/s 19.67 19.60 19.60
#14 802.11b Aux 11Mb/s 19.60 19.53 19.60
Test Results, 802.11b Mode (Direct Sequence, 500kHz < bandwidth < 26MHz) - 90% Pwr Bandwidth
. Nominal -10% Nominal Nominal + 10%
Channel Mode Port Chain Data Rate 30V 33V 36V
#14 802.11b Main 1Mb/s 14.88 14.88 14.88
#14 802.11b Main 11Mb/s 14.74 14.74 14.74
#14 802.11b Aux 1Mb/s 14.88 14.88 14.88
#14 802.11b Aux 11Mb/s 14.67 14.70 14.67
Spreading bandwidth
Symbol rate for 802.11b is 1Msym/s for 1Mb/s and 1.375Msym/s for data rates of 5.5Mb/s and above.
Data rate Symbol Rate (Msym/s) | 90% Signal Bandwidth Spreading rate Requirement
2484 MHz: 1Mbl/s 1.000 14.880 14.9 10.0
2484 MHz:|  5.5Mb/s & 11Mb/s 1.375 14.670 10.7 10.0
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Hlhott

Analyzer Settings

Agilent Technologies, E44464
(F: 2434,000 MHz

SPAN: 70,000 MHz

RE: 510 kHz

WE: 300 kHz

Detectar: POS

#ttn; 30 DB

RL Offset: 10,5 DB

Sweep Time: 1,1ms

Ref Lwl: 20,8 DBM

Comments
802,110 1 Mbps

9% BW: 10,60 MHe
Port 1, 3.3

HThott

Analyzer Settings
Aglent Technologies, E44464
(F: 2434,000 MHz
SPAN: 70,000 MHz
RE: 510 kHe

Y8 300kHz
Detector: POS
#ttn; 30 DB

RL Offset: 10,6 DB
Sweep Time: 1.1ms
Ref Ll: 20,8 DBM

Comments
802,110 1 Mbps
55% Ew: 19,60 MHz
Port 1, 3.6%

Hlhott

Cosrt 2 sr e

Delta Freq, 14,875

Cursor 2 24814200 -19.21 il'_’:"lﬂ Delta Amplitucde 26,00

company
Client: Summit Data Communications Job Number: J78216
T-Log Number: T78634
Model:|802.11abg MSD30AG
Account Manager: Pamela Tucker
Standard:| Japanese Radio Law - Item 19 of Article 12 Contact: Jerry Pohmurski
10.0 1 Analyzer Settings 10,0~ 1 Andyzer Settngs
5.0+ } Aglent Technologies, E44464 5.0- Aglent Technologies, E44484
00 i CF: 2434,000 Mz 00- CF: 2434.000 MH:
SPAN: 70,000 MHz ! SPAN: 70,000 MHz
507 RE: 510 ke 50- i RE: 510 k2
0.0+ i YE: 300 kHz 0.0~ i YB: 300 Kbz
Do ! Detector: PO U H Detector: POS
g8l i At 200E 3180 i T
2200~ ! AL Offsek: 10.3 DB 5200~ i RL Offset: 10308
250 | Jueen T 1.1ms Z50- L Sieep Tine: 1.1ms
- ! ReF Ll 20,8 08M a0 ! Ref Lyl 20,3 DBM
00 | 0 |
400- ! Comrents 400- f Cormments
450 | 802.11b 1 Mbps 450 i 802.11b | Mbps
! 5% B 19,67 HHz ! 90% BW: 14,88 MH
i | | | | | b okl e ! ! ! ! ! o Pkl 3
M e M0 M0 M0 AW B0 &N ME M0 W0 MW M0 M0 B[O BB
Frequency (MHz) Frequency iMHz)

Hlhott

10.0- A I Analyzer Sattings
5.0- Agilent Technologies, E44468
0 CF; 2484,000 MHz

: SPAN: 70,000 MHz

207 i RE: 510 kHz

-10.0- | VE: 300 Kz
[T 1 Detector: POS
i i Attn: 3008
F-20- r RL Offset: 10,808
E =250~ : Sweep Time: 1,1ms
30.0- : Reef Lvl: 20,8 DEM
A 1
400 J Comments
450- d 802.11b 1 Mhps
: 90% BW: 14,88 MHz
00, | | 1 | | | 1 Part ], 33V
2449 2460 2470 2430 2440 2500 2510 2319
Frenquency {MHz)

Cosel 250 sis e

Delta Freq, 14,875

Cursor 2 24914200 -19.82 EI'_’:"IM Delta Amplitucde 26,00

100+

5.0-
0.0+
G-
-10.0+
-15.0+

200+
25,0
=300+
=350+
40,0~
430+

00, |
2449 2460

Amplitude

| 1
2410 2480

1 |
2430 el 2510

Frequency {MHz)

Cursor 1 24765450 6.3 EI'_’:"IM

Delta Freq. 14,675

Cursor @ 24914200 -19.65 &I'_*‘IM Delta Amplitucde 26,00

. | [ ]
ot
Andyzer Settngs
Aaqilent Technologiss, E44464
CF: 24584.000 MHz
SPAN: 70,000 MHz
RE: 510kHz
YB: 300 kHz
Detectar: POS
Attn: 30 0B
RL Offset: 10,8 DB

Sweep Time: 1.1ms
Ref Lvl: 20,8 DBM

Comments

802, 11b 1 Mbps
90% BW: 14,68 MHz
Port 1, 3.6¢

Hlhott
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Cursorl 2474.1650  6.86 &1'_*‘1@'

Cursor 2 24938350 -19.34 ﬂ'_’:‘“@l Delta Arnplituce 26,00

Delta Freq, 19670

0.

5.0
0.0
5.0
-10.04
-15.04

-20.0

250
-30.0+
-35.0+
4.0+
45,0

50.0-,
244

Amplitude

1
2460

1
2470

st 24w egs ]

Cursor & 2493.8000  -19.81 &1'_’:"1@' Dielta Arnplituce 26,00

| 1 |
2480 2490 2500

Frequency (MHz)

Defta Freg, 19,600

1
210

|
2519

0.

2.0+
0.0+
4.0
-10.0+
-15.0+

-20.0+]
2.0+
-30.04
-35.0+
-401.0+
45,0+

50.0-,
244

Amplitude

1
2480

|
2470

st o e @lHE]

Cursor 2 24938000 -19.67 &1'_’:"1@' Delta Arplituce 26,00

| 1 |
2480 490 W0

Frequency (MHz)

Delta Freq, 19,600

1
10

|
1

Hlhott

Analyzer Settings

Agilent Technologies, E44464
(F: 2434,000 MHz

SPAN: 70,000 MHz

RE: 510 kHz

WE: 300kHz

Detectar: POS

#ktn: 30 0B

AL Offset: 10.5 DB

Sweep Time: 1.1ms

Ref Ll: 20,8 DBM

Comments
802.11b 1 Mbps
55% Ew: 19,60 MHz
Port 2, 3.3

Hlhott

Analyzer Settings
Agilent Technologies, E44464
(F: 2434,000 MHz
SPAK: 70,000 MHa
RB: 510 kHz

Y8 300 kHz
Detectar: POS
#ttn; 30 DB

AL Offset: 10,8 D8
Sweep Time: 1.1ms
Ref Ll: 20,8 DEM

Comments
802.11b 1 Mbps
55% Ew: 19,60 MHz
Port 2, 3.6%

HThott

Cosel 2esm s e

Delta Freq, 14,875

Cursor 2 24814200 -19.34 EI'_’:"IM Delta Amplitucde 26,00

company
Client:| Summit Data Communications Job Number: J78216
T-Log Number:| T78634
Model: 802.11abg MSD30AG
Account Manager: Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact:| Jerry Pohmurski
10,0 T Arazer Settings 10.0+ i Analyzer Settings
5.0 I figilent Technologies, E44464 50+ Agilent Technolagies, E44464
0= | CF: 2434,000 Mz 0- (CF: 2484,000 MHz
' SPAN: 70,000 MHz L SPAN: 70,000 Hz
507 RE: 510 Hz - i RE: 5104z
-10.0- \ VB 300 kHz -00- ! VB 300 kHz
v i ! Detectar: POS U oo ! Dekector: POS
R | At 3008 gl | At 3008
7200 i RL Offset: 10,6 08 3 2007 T RL Offset: 10,3 08
E -25.0+ : Sweep Time: 1.1ms E 25.0- : Sweep Time: 1.1ms
00 : Ref Lyl: 20,8 DBM 00 ! Ref Lul: 206 DEM
35,0+ | - '
40.0- ! Cammments 400 I Comments
w50 ! 2111 ¢ bps 0 i 02,1 | Hps
! 9% B! 19,67 MHz ! 9% BUW: 14,86 MHz
0.0+, \ | | | | | I Port2, 3OV 00y, | | 1 | 1 | | Pt 0V
M43 60 M0 M W0 BN S0 59 W9 260 M0 M0 20 /0 280 50
Frequency (MHz) Frenquency {MHz)

Blhott

10.0- A I Analyzer Sattings
5.0- Agilent Technologies, E44468
0 CF; 2484,000 MHz

: SPAN: 70,000 MHz

207 i RE: 510 kHz

-10.0- | VE: 300 Kz
[T 1 Detector: POS
i i Attn: 3008
F-20- r RL Offset: 10,808
E =250~ : Sweep Time: 1,1ms
30.0- : Reef Lvl: 20,8 DEM
A 1
400 J Comments
450- d 802.11b 1 Mhps
: 90% BW: 14,88 MHz
00, | | 1 | | | 1 Part 2, 33V
2449 2460 2470 2430 2440 2500 2510 2319
Frenquency {MHz)

Coset 20 g0 il

Delta Freg, 14,875

Cursor 2 24914200 -19.81 EI'_’:"IM Delta Amplitucde 26,00

100+

50-
0.0+
5.0+
-10.0+
-15.0+

20,0+
-28.0-
0.0+
35,0+
40,0
45,0~

500,
2449

Arnplicude

| | 1
2460 470 240

| 1 |
400 200 250

Frenquency {MHz)

sl amas e A

Delta Freq. 14,675

Cursot 2 24914200 -19.67 &I'_HM Delta Amplitude 26,00

. | a
lhott
Andyzer Settngs

Agilent Technologies, E44464
CF: 2484,000 MRz

SPAN: 70,000 MHz

RB: 510 kHz

VB! 300 kHz

Detector: POS

Attn: 30 0B

RL Offset: 10.3 DB

Sweep Time: 1.1ms

Feef Ll: 20,8 DM

Comments
§02.11b 1 Mhps
90% Bl 14,58 MHz
Part 2, .69

Hlhott

Page 57 of 68

May 17, 2010




Test Report R79065 Rev 2

‘ZElliott

Transmitter Characteristics Test Data

company
Client:| Summit Data Communications Job Number: J78216
T-Log Number: T78634
Model: 802.11abg MSD30AG
Account Manager: Pamela Tucker
Standard:| Japanese Radio Law - Item 19 of Article 12 Contact: Jerry Pohmurski
10.0 ; Analyzer Settings 10.0 ; Andyzer Settngs
5.0- ! Aglent Technologies, E44464 5.0 Aglent Technologies, E44464
00- i CF: 2434,000 Mz 00- : (CF: 2484,000 MHz
SPAN: 70,000 MHz r SPAN: 70,000 MHz
A0 ' RE: 510 ke 07 ! RE: 510Kz
-10.0- ! WE: 300 Kz -10.0- A VB: 300 kHz
[ | Detector: POS U ocn | Detector: POS
2 _15'0_ : fin: 3008 3 _15‘0_ : Alin: 3008
2 200 | RL Offset: 10508 = 200 | RL OFfset: 10,5 0B
€ 250" | Sweep Tine: 1.Lms Z50- : Sweep Time: 1.1
2001 E Ref Lyl: 20,8 DBM a0 E Ref Lul: 20,8 DEM
5.0 ! ; t 50- ! . t
4004 : ammerts 400 : arments
450- i 802,11 11 Mhps 450- i 802.11b 11 Mhps
! 99% BW: 19.60 MHz ! 90% B 14,74 MHz
i | | | | | b okl e ! ! ! ! ! o Pkl 3
M43 60 M0 M W0 BN S0 59 W9 ME0 M M) MW B & 50
Frequency (MHz) Frequency iMHz)

Cursorl 2474.2000 983 &1'_*‘1@'

Delta Freq, 19600

Cursor 2 24938000 -16.17 ﬂ'_’:‘“@l Delta Arnplituce 26,00

0.

5.0+
0.0+
50
-10.0+
-15.0+

20,04
-25.0+
-30.04
-35.0-
4.0+
43,04

00, 1
2449 2460

Amplitude

1
2470

Cursorl 24742000 9.30 &1'_*‘1@'

| 1 | 1
480 M0 ;W ;i

Frequency (MHz)

Delta Freq, 19585

Cursor 2 24937650 -16.70 i"_’:‘“@l Delta Arnplituce 26,00

|
19

0.
2.0+
0.0+
5,0
-10.0+
-15.04

-20.0+]
2.0+
-30.0+
3.0
40,0+
45,0

5007,
2443

Amplitude

1 1
0 470

Cursorl  2474.2000 9.5 &1'_*‘1@'

| 1 | 1
480 M0 ;W ;i

Frequency (MHz)

Delta Freq, 19585

Cursor 2 24937650 -1644 ﬂ'_’:‘“@l Delta Arnplituce 26,00

Hlhott

Aralyzer Settings

Aglent Technologies, E44464
CF: 434,000 MHz

SPAN: 70,000 MHz

RB: 510 kHz

Y8 300 kHz

Detectar: P03

Attn: 30 DB

AL Offset: 10.8 D8

Sweep Time: 1,1ms

Ref Lvl: 20,5 0BM

Camrments

802,11k 11 Mbps
9% Bw: 19.57 MHz
Port 1, 3.3%

Hlhott

Analyzer Settings
Aglent Technologies, E44464
(F: 2434,000 MHz
SPAN: 70,000 MHz
RE: 510 kHz

WB: 300 kHz
Detectar: POS
#ktn: 30 0B

AL Offset: 10.5 DB
Sweep Time: 1.1ms
Ref Ll: 20,8 DEM

Camrments

802,11k 11 Mbps
9% Bw: 19.57 MHz

Part 1, 364
9

Hlhott

Cosel 20 oz @l

Delta Freq, 14,735

Cursor 2 24913150 -16.17 il'_’:"lﬂ Delta Amplitucde 26,00

Hlhott

10.0 7 Analyzer Sattings
5.0- Agilent Technologies, E44468
00- i CF: 454,000 Mz

! SPAN: 70,000 MHz

- ! RE: 5104z

-10.0- i YB: 300 kHz
) .
[T 1 Detector: POS
E 150 t Attn: 30 DB
5207 i RL Cffset: 10, DB
£ 50 ! Swasp Time: 1, 1ms
30.0- : Reef Lvl: 20,8 DEM
0 i
400 : Comments
450 | 802,11b 11 Mhps
1 90% B! 14.74 Mz
0.0, | | 1 | 1 | o Portl, 330
2449 2460 2470 2430 2440 2500 2510 2319
Frenquency {MHz)

Cosrt 20 om e

Delta Freq, 14,735

Cursor 2 24913150 -16.70 EI'_’:"IM Delta Amplitucde 26,00

juli] =
5.0+
0.0-
-5.0-
-10.0-
-15.0+

20,0~
-28.0-
=300+
5.0-
-40.0-
45,0

5004,
249

Arnplicude

| | 1
2460 470 240

| 1 |
0 ;0 50

Frequency iMHz)

Cosel 20 og il

Delta Freq, 14,735

Cursor 2 24913150 -16.44 il'_’:"lﬂ Delta Amplitucde 26,00

. | [ ]
ot
Andyzer Settngs
Agilent Technologiss, E4446A
CF: 2454.000 MHz
SPAN: 70,000 MHz
RE: 510 kHz
YB: 300 kHz
Detector: POS
Attn: 3006
RL Offset: 10.3 DB

Sweep Time: 1.1ms
Reef Ll: 20,8 DBM

Comments

802, 11b 11 Mops
90% BWs 14,74 MHz

Port 1, 3.6¢
19

Hlhott
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company
Client:| Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Model: 802.11abg MSD30AG
Account Manager: Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact:| Jerry Pohmurski
10.0 ; Analyzer Settings 10.0 ; Andyzer Settngs
5.0+ I Aglent Technologies, E44464 5.0- Aglent Technologies, E44484
0.0- i CF: 2484000 e 00- : (CF: 2484000 MHz
SPAN: 70,000 Mhz 1 SPAN: 70,000 MHz
50 ' RE: 510 e 50 ! RE: 510 Kz
10,0+ ! B: 300 KHz -10.0- ! VB: 300 Kz
0 ¢ 1 Detectar: PO3 O o | Detectar: POS
8150 : St 30 D6 3180 : Atk 30 06
£ 20,0 i RL Offsst: 10,308 -0~ I RL Offcet: 10,8 DB
€ 250" | Sweep Tine: 1.Lms Z50- : Sweep Time: 1.1
0- | RefL+ 208 M a00- i Ref Lyl 20,5 DB
B AN i 3.0- i
a00- E Comments iy E Commets
450- ! 802.11h 11 Mps 450- ! 802.11b 11 Mhps
! 99% B 19,60 MHz 1 90% BW: 14,67 MHz
i | | | | | b o2, e ! ! ! ! ! o Pk 3
449 260 AWM 20 M0 20 B 519 W43 260 M0 M0 M0 /00 2500 509
Frequency (MHz) Frequency iMHz)

Cursorl 2474.2000 978 &1'_*‘1@'

Delta Freq, 19600

Cursor 2 24938000 -16.22 ﬂ'_’:‘“@l Delta Arnplituce 26,00

Hlhott

10,0 ; Analyzer Settings
5.0+ I figlent Technologies, E44464
- i CF: 2434000 Mz

SPAN: 70,000 MHz

507 1 RE: 510 kHe

-10.0- : WE: 300 kHz
@ e 1 Detectar: POS
E 120 ! Atn: 30 0B
ey i RL OFfsgk: 10,508
E -25.0+ I Sweep Time: 1.1ms

a0 i Ref Ll; 20,8 DEM

350+ :

40.0- : Camments

450 i 802,11 11 Mbps

! 99% BW: 19.53 MHz
00, 1 1 | 1 | | I Portd, 33
2449 2460 2470 2480 2490 2500 e [
Frequency (MHz)

Cursorl 2474.2000 963 &1'_*‘1@'

Delta Freq, 19530

Cursor 2 24937300 -16.37 i"_’:‘“@l Delta Arnplituce 26,00

Hlhott

10.0 ; Analyzer Settings
c.0- : Agilent Technologies, E44464
0.0- I (F: 2434,000 MHz

SPAK: 70,000 MHa
=07 ! RE: S10kHz
-10,0- : WE: 300kHz
v e | Detectar: POS
e i Atn; 3008
=200 i RL Offsek: 10,506
£ 0 ! Sweep Time! 1,1ms
a00- : Ref Ll: 20,8 DEM
50- E
40.0- : Camments
5.0 i 302,11 11 Mbps
: 99% B 19,60 MHz
0.0, 1 1 | 1 | | I Port2, 36Y
2449 2460 2470 2480 2490 2500 &0 B9
Frequency (MHz)

st raiem os e

Delta Freq, 19,600

Cursor 2 24937650 -16.49 &1'_’:"1@' Delta Arplituce 26,00

HThott

Cosrt 20 o e

Delta Freq, 14,665

Cursor 2 24812450 -16.22 il'_’:"lﬂ Delta Amplitucde 26,00

Hlhott

100 ; Analyzer Settings
5.0- Agilent Technologies, E44468
0 i CF; 2484,000 MHz

I SPAN; 70,000 MHz
=0- I RE: 510 kHz
-10.0- ! YB: 300 kHz
[T 1 Detector: POS
E 150 ! Attn: 30 DB
F-20- i RL Offset: 10,808
E 25,0+ I Sweep Time: 1,1ms
30.0- i Reef Lvl: 20,8 DEM
350~ !
400 : Comments
450 I 802,11b 11 Mhps
! 90% Bl 14,70 MHz
00, | | 1 | | | 1 Part 2, 33V
2449 2460 2470 2430 2440 2500 2510 2319
Frenquency {MHz)

Cosel 20 o il

Delta Freq, 14,700

Cursor 2 2491.2800 -16.57 EI'_’:"IM Delta Amplitucde 26,00

juli] =
50-
0.0+
5.0+
-10.0+
-15.0+

20,0+
-28.0-
0.0+
35,0+
40,0
45,0~

500,
2449

Arnplicude

| | 1
2460 470 240

| 1 |
400 200 250

Frenquency {MHz)

sl mesn ast A

Delta Freq. 14,665

Cursot 2 24912800 -16.49 &I'_HM Delta Amplitude 26,00

. | a
lhott
Andyzer Settngs

Agilent Technologies, E44464
CF: 2484,000 MRz

SPAN: 70,000 MHz

RB: 510 kHz

VB! 300 kHz

Detector: POS

Attn: 30 0B

RL Offset: 10.3 DB

Sweep Time: 1.1ms

Feef Ll: 20,8 DM

Comments
802,110 11 Mbps
90% Bl 14,67 MHz
Part 2, .69

Hlhott
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an AYET company
Client: Summit Data Communications Job Number: J78216
T-Log Number: T78634
Account Manager: Pamela Tucker
Standard:|Japanese Radio Law - ltem 19 of Article 12 Contact: Jerry Pohmurski
Run #3: Spurious and unwanted emissions

Model:|802.11abg MSD30AG

Date of Test: 4/6/2010 Test Engineer: Mehran Birgani
Test Location: Radio Lab

Test Requirements

Frequency Range Limit
(MHz) uW/MHz | dBm/MHz
30 - 2458 25 -26.0
2458 - 2471 25.0 -16.0
2497 - 2510 25.0 -16.0
2496.5 - 12500 25 -26.0

The limit is for a 1MHz measurement bandwidth.

Measurement Summary - Highest emissions in each operating mode

Frequency | Level Antenna Detector | Comments
MHz dBm Port Limit Margin Voltage | Channel Mode
4968.660 -49.3 Aux -26.0 -23.3 Peak 3.0 14 b

Measurements made at operating voltage that produced the highest output power.

Preliminary Measurements :

Instrument Settings: RB=VB=1MHz, Positive peak detector and maximum hold for a minimum of 10 sweeps, but until the spectrum displayed becomes
stable and no new signals are observed.

The device transmits continuously so the analyzer sweep time is auto-coupled.

The device transmits in a burst mode, sweep time is calculated for each band tested as shown below. The plots are composite plots of the individual
frequency bands. so the analyzer sweep time is auto-coupled.

Burst repetition frequency ms

Frequency (MHz) Bandwidth (MHz) Sweep

Start Stop RB VB

30 1000 1 1 49 ms
1000 2458 1 1 73 ms
2408 2471 1 1 3 ms
2497 2560 1 1 3 ms
2510 6000 1 1 175 ms
6000 12500 1 1 325 ms

Preliminary measurement - 802.11b mode - GZ Band

All plots generated using a 1MHz RBW

For emissions below 2458 MHz the limit is 2.5uW/MHz (-26dBm/MHz).

From 2458 - 2471 MHz the limit is 25uW/MHz (-16dBm/MHz). From 2497 - 2510 MHz the limit is 25uW/MHz (-16dBm/MHz).

Frequency | Level Antenna Detector | Comments Operating | Operating
MHz dBm Port Limit Margin Voltage | Channel
523.254 -57.2 Aux -26.0 -31.2 Peak 3.0 14
4968.660 -49.3 Aux -26.0 -23.3 Peak 3.0 14
9935.150 -50.1 Aux -26.0 -24.1 Peak 3.0 14
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An LQE( ompany
Client;| Summit Data Communications

Job Number: J78216
T-Log Number: T78634
Model: 802.11abg MSD30AG
oce & Account Manager: Pamela Tucker
Contact: Jerry Pohmurski

Standard:| Japanese Radio Law - Item 19 of Article 12
Preliminary measurement scans - 802.11b mode - GZ Band

Broadband plot from 30MHz to 12.5GHz for channel 14

Spurious and unwanted emissions, 2484 MHz, Aux Port 3.0 W, 1Mbps

10,0

0.0-
-10.0-
-20.0-
-30.0-
o =400
-50.0-

0.0 MWMM

=70.0-

Amplitude (dBm)

1 T T T T T S P PR
a0 1000 2000 3000 4000  S000 6000 7000 S000 9000 10000 11000 12500
Freguency {MHz)

Plots showing emissions close to band edges with cursors on the highest points below 2458 MHz, above 2510 MHz
and in the frequency ranges 2458 MHz - 2471 MHz and 2497 - 2510 MHz

Spurious and unwanted emissions, 2484 MHz, Aux Part 3.0 ¥, 1Mbps, BE

10,0

0.0-
-10.0-

-20.0- ’

= -30.0-

Amplitude (dBrm)

-40.0-

-50.0-

s00-
2400 2410

1
2420

|
2430

1 1 1
2440 2450 2460
Frequency (MHz)

1
2470

1
2430

| 1
2490 2500
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An AAT company

Transmitter Characteristics Test Data

Client;| Summit Data Communications

Job Number:

Model:|802.11abg MSD30AG

T-Log Number:

Account Manager:

Pamela Tucker

Standard:| Japanese Radio Law - Item 19 of Article 12

Contact:

Jerry Pohmurski

10,0

Spurious and unwanted emissions, 2484 MHz, Aux Port 3.0 ¥, 1Mbps, BE

0.0-

-10.0-

-20.0-

-30.0-

-40.0-

Amplitude (dBm)

-a0.0-

-60.0-

=700

]

2460 2470 2480 2490 2500 2510 2520 2530 2540 2550 2560 2570 2580 2390 2600

Freguency {MHz)

Final (Zero-Span) measurement

Measurements are made only on those frequencies that exceed the limit during the preliminary measurements and at the operating voltage that produced
the highest emission level. As there were no emissions above the limit during the preliminary (peak) scan, no final measurements were required.
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An AEAT company
Client: Summit Data Communications Job Number:|J78216
T-Log Number: T78634
Account Manager: Pamela Tucker

Model:|802.11abg MSD30AG

Standard: Japanese Radio Law - Item 19 of Article 12 Contact:| Jerry Pohmurski
Run #4: Antenna Power

Date of Test: 4/5/2010 Test Engineer: Mehran Birgani
Test Location: Radio Lab

Test Procedure:

Step 1:Determine the frequency of the signal with the highest power spectral density

Instrument Settings: RB=1MHz, VB=3MHz, Span > Occupied bandwidth, peak detector, max hold, sampling points > 400.

Once the display has settled (no more peaks added) the marker is paced at the peak of the signal.

The spectrum analyzer center frequency is adjusted to the marker frequency (Mkr -> CF feature), the span is then set to zero span.

Step 2:Measure the output power

Instrument Settings: RB=VB=1MHz, continuous sweep, trace clear-write

The output power is the power measured by the average power meter connected to the IF output of the analyzer, corrected for the IF path loss, the value of
the external attenuator (if used) and the duty cycle of the transmission sequence if the product is not transmitting continuously.

) Nominal -10% Nominal Nominal + 10%

Channel Mode Port Chain Data Rate 30V 33V 36V
14 802.11b Main - 1Mb/s 3.02 mw/MHz 2.69 mw/MHz 2.63 mw/MHz
14 802.11b Aux - 1Mb/s 2.95 mw/MHz 2.88 mw/MHz 2.88 mw/MHz
14 802.11b Main 11Mb/s 3.04 mw/MHz 2.77 mw/MHz 2.77 mw/MHz

Lowest Output Power: 2.63 mw/MHz
Highest Output Power: 3.04 mw/MHz

Nominal Output Power: 4.05 mw/MHz
Deviation In Output Power: -35.0% to -25.0%

EIRP Calculation
Nominal Output Power: 4.05 mw/MHz
Nominal Output Power: 6.1 dBm/MHz
Antenna Gain: 3.0 dBi
EIRP: 9.1 dBm/MHz
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I7/;E| liott Radio Test Data - Spurious Emissions

an AEET company
Client: Summit Data Communications Job Number: J78216
T-Log Number: T78634
Account Manager: Pamela Tucker
Standard: Japanese Radio Law - Item 19 of Article 12 Contact:| Jerry Pohmurski

Model: 802.11abg MSD30AG

RADIO EQUIPMENT USED FOR 2.4 GHz BAND
WIDE-BAND LOW-POWER DATA COMMUNICATIONS SYSTEM
(Radio station using 2400 - 2483.5 MHz and 2471 - 2497 MHz)

Secondary Radiated Emissions

Test Performed Mode Requirement Measurement Result
Secondary Radiated Emissions i 30-1000MHz: 4nW or less 0.01 nW PASS
(Receiver Spurious Emissions) >1000MHz: 20nW or less 0.36 nW

Test Configuration
EUT RF Port Attenuator Spectrum Analyzer

Test Environment
Temperature: 15-30 °C
Rel. Humidity: 20-75 %
Pressure: 86-106 kPa

Secondary Radiated Emissions

Date of Test: 4/1/2010 Test Engineer: Mehran Birgani
Test Location: Radio Lab

Test Requirements

Limit
Frequency Range Single Chain 2x2 MIMO, per Chain | 3x3 MIMO, per Chain
(MHz)
nW [ dBm/MHz | uW/MHz | dBm/MHz | uW/MHz | dBm/MHz
30 - 1000 4.0 -54.0 2.0 -57.0 1.3 -58.8
1000 - 12500 20.0 -47.0 10.0 -50.0 6.7 -51.8

Measurement Summary - Emission with the least margin from all measurements

Frequency | Level | Antenna Limit Margin | Detector |Comments
MHz nW Port nW dB Voltage | Channel
30-1000] 0.01 0.0 4.0 -26.0 Peak |Highest level below 1GHz 3.3 6
1000-12500{ 0.36 0.0 20.0 -17.4 Peak [Highest level above 1GHz 3.3 6
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Client: Summit Data Communications Job Number: J78216
T-Log Number: T78634
Model: 802.11abg MSD30AG
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Preliminary Measurements :
Instrument Settings: RB and VB as detailed below, Positive peak detector and maximum hold for a minimum of 10 sweeps, but until the
spectrum displayed becomes stable and no new signals are observed.

Sweep Settings
Frequency (MHz) | Bandwidth (MHz) .
Start | Stop | RB VB Sweep Time
30 1000 041 0.1 AUTO ms
1000 12500 1.0 1.0 AUTO ms
Frequency | Level | Antenna Detector [Comments Operating|Operating
MHz dBm Port Limit Margin Voltage [ Channel
214.361f -83.3 | RF Port -54.0 -29.3 Peak 3.3 |CH14
214.361| -83.7 | RF Port -54.0 -29.7 Peak 33 |CH6
214.361| -84.5 | RF Port -54.0 -30.5 Peak 3.3 |CH1
870.624 -80.3 [ RF Port -54.0 -26.3 Peak 3.3 |CH14
870.947| -79.9 | RF Port -54.0 -25.9 Peak 0.010 nW 3.3 |CH6
870.947( -80.6 [ RF Port -54.0 -26.6 Peak 3.3 |CH1
1977.490| -64.4 | RF Port -47.0 -17.4 Peak 0.36 nW 3.3 |CH6
1977.490{ -68.7 | RF Port -47.0 -21.7 Peak 3.3 |CH14
1977.490f -69.5 | RF Port -47.0 -22.5 Peak 3.3 |CH1
2153.550( -66.0 [ RF Port -47.0 -19.0 Peak 3.3 |CH1
3215410 -69.8 | RF Port -47.0 -22.8 Peak 3.3 |CH1
3250.250] -73.0 | RF Port -47.0 -26.0 Peak 33 |CH6
3312.600] -70.3 | RF Port -47.0 -23.3 Peak 3.3 |CH14

Broadband plots from 30MHz to 12.5GHz for channel #1

Channel 13 plots showed no significant signals within 20dB of the limit.
Preliminary scans at the voltage extremes showed no significant difference in the level of receiver spurious emissions. Plots and data for
nominal voltage are provided in full.
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Client; Summit Data Communications

Job Number:|J78216

Model: 802.11abg MSD30AG

T-Log Number: T78634
Account Manager: Pamela Tucker

Standard: Japanese Radio Law - Item 19 of Article 12 Contact:| Jerry Pohmurski

Broadband plots from 30MHz to 12.5GHz for centre channel (channel 6)

Receive Mace, 24357 MH:z
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Broadband plots from 30MHz to 12.5GHz for high channel (channel 13)

Receive Moce, 2472 MHz
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Model: 802.11abg MSD30AG

Broadband plots from 30MHz to 12.5GHz for channel 14

Receive Mace, 2454 MHz
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Final Measurements :
Instrument Settings: RB=VB=100kHz (below 1GHz) or RB=VB=1MHz (above 1GHz), Zero Span (Span = 0Hz), sample detector, single
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Test Equipment Used

Client: Summit Data Communications

Job Number:

J78216

Model: 802.11abg MSD30AG

T-Log Number:

T78634

Account Manager:

Pamela Tucker

1DS, B7J, HYX,

Standard: Japanese Radio Law - Item 19 of Article 12 Contact; | Jerry Pohmurski
Manufacturer Description Model # Asset # Cal Due
Rohde & Schwarz Power Meter, Dual Channel NRVD 1071 09-Jun-10
Hewlett Packard EMC Spectrum Analyzer, 9 KHz - 22 GHz 8593EM 1319 19-Aug-10
Rohde & Schwarz Attenuator, 20 dB, 10W, DC-18 GHz 20dB, 10W, Type N 1795 03-Jun-10
Rohde & Schwarz Power Sensor 100 uW - 10 Watts NRV-Z53 1796 03-Jun-10
Agilent PSG Vector Signal Generator (250kHz - 20GHz) E8267C 1877 24-Mar-12
Rohde & Schwarz Power Sensor, 1 n\W-20 mW, 10 MHz-18 GHz, 50ohms NRV-Z1 2114 10-Nov-10
Agilent PSA, Spectrum Analyzer, (installed options, 111, 115, 123, EA446A 2139 06-Jan-11
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