VR4

MRT Technology (Suzhou) Co., Ltd Report No.: 1405RSU01001

Phone: +86-512-66308358 Report Version: Vo1
Fax: +86-512-66308368 Issue Date: 05-19-2014
Web:  www.mrt-cert.com

MEASUREMENT REPORT
FCC PART 15.247 WLAN 802.11 b/g/n

FCC ID:

APPLICANT:
Application Type:

Product:

Model No.:

Brand Name:

FCC Classification:
FCC Rule Part(s):

Test Procedure(s):

Test Date:

Reviewed By

Approved By

CFS8DLWLE200N2

Honeywell International Inc.

Certification

WIRELESS-BGN 2X2 NETWORK MINI PCIE
ADAPTER
WLE200N2

Honeywell
Digital Transmission System (DTS)
Part 15.247

ANSI C63.10-2009
KDB 558074 D01v03r01, KDB 662911 D01v02r01
February 07 ~ 17, 2014

('Robin Wu)

/M{«’i / %JV}Z(;’&

( Marlin Chen))

The test results relate only to the samples tested.

This equipment has been shown to be capable of compliance with the applicable technical standards as
indicated in the measurement report and was tested in accordance with the measurement procedures specified
in KDB 558074 D01v03r01. Test results reported herein relate only to the item(s) tested.

The test report shall not be reproduced except in full without the written approval of MRT Technology (Suzhou)

Co., Ltd.

FCC ID: CFS8DLWLE200N2

Page Number: 1 of 205



|“‘| 35
m I‘ Report No.: 1405RSU01001

CONTENTS
Description Page
AV =Y Lo Tl [T (o Y2 4
8§2.1033 General INTOrMALION .....ciiiiiiiiiiiiiiiiiiieeee ettt 5
1. INTRODUCTION ...ttt e e e e et e e e e e e s e bbb et e e e e e e e s e bbb e e e e e e eaaaaan 6
R Vo7 o o1 PP SRRPPPPPRPTN 6
1.2, MRT TESELOCAON ... 6
2. PRODUCT INFORMATION ..ottt e et a e e e e e e e e e e e e e 7
2.1, EQUIPMENT DESCIIPTION. .. .etttttittiiiieteteeseeeeeeeeeeeee e bsessssssssnnnnnnnnes 7
2.2.  Description of Available ANtENNAS ............euuiiiiiiiiiiiiiiii e 7
2.3.  Frequency / Channel OPre@tion .......... ... e ueuuueeeeieiieieriienneeneeeeenneeesneeeennnrerneeeeeeeeeeeneeenne 7
2.4, DEVICE CAPADIIILIES ... .eeeeeeiieiiieiiiieeeieieeeeeeeeee ettt nenne 8
2.5, TESt CONTIQUIALION .....uiitiititiiiteiieteeeeeee ettt 8
2.6, TESE SOTIWEAIE ...ttt 9
2.7.  EMI Suppression Device(S)/MOAIfICAtIONS ...........uuuuuuuriiiiiiiiiiiiiiiieiiiiieeiraeeneeneeeeeeeeeneeeaees 9
2.8.  LabeliNg REQUINEMIENTS .......iiitiiiiieeiiiiiiieieieieeeeebeeeeeeesee e seeeeseee e bbb ebnessesennsnenennes 9
3. DESCRIPTION OF TEST ..oiiiiiiiiiiiiiiiitiiei ettt e e e e et e e e e e e e eeeeeeas 10
3. 1. EVAlUALION PrOCEAUIE ......eiiiiiiiieiiiiieeiieeeeeeteeiee ettt nsnnnnnes 10
3.2, AC Line CondUCIEd EMISSIONS .......uuuuiuiiiiiiriiiieeiiiennennnnnnnnnennnnnennenneeneereernreeneeeeeeeeeennee 10
3.3, RAMIAIEU EIMISSIONS ....ettttttttiiittiittteteetsaeeeeeeaeeeeeesesesee et ee ettt sseesnnsneenee 11
4.  ANTENNA REQUIREMENTS .....ooiiiiiiiiitit ittt e e e e e e 12
5. TEST EQUIPMENT CALIBRATION DATA ...ttt 13
6. MEASUREMENT UNCERTAINTY ...ttt nen e e e 14
7. TEST RESULT .ottt ettt e e e e ettt e e e e e e et e et e e e e e e e r e e e eeens 15
0 T S 1U 1 101 T PP PSSP PPPPPPPPTRR 15
7.2. 6dB Bandwidth MEaSUIEMENT . ........uuuuiiiiiiiiiiiiiiiiiiieietieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenneeenee 16
7.2.1. B S 0 PP PP PPPPPPPPPPPPP 16
7.2.2. TESE PrOCEAUIE USEA ......oiiiiiiiiiiiiiiiieeeeeee ettt 16
7.2.3. LSS ST 111 o PP PP PP PPPPPPPPP 16
7.2.4. LIS RS T (U] o T PP P PP UPPPPPPPPTRR 16
7.2.5. LSS 0 =] U ] S 17
7.3. OUtPUL POWETN MEASUIEIMENT .....iiiiiiiiiiii ettt ettt e e e e e e e e e e e eeeeeaaa s 29
7.3.1. LSS I o 1 P 29
7.3.2. TESt ProCeAUIE USEA .....uuiiieiiieeeiiee et e e e e et s e e e e e e e e enaan s 29

FCC ID: CFS8DLWLE200N2 Page Number: 2 of 205



|“‘| 35
m I‘ Report No.: 1405RSU01001

7.3.3. LSS ST 111 o PP PP PPPPPPPPPPPP 29
7.3.4. LTS AR (1 PP PPT TR 29
7.3.5. LSS =] U ] PR 30
7.4.  Power Spectral Density MEASUIEMENT ...........uuuuuuiieiiiiiiiiieieiieeeeeieineeneereannenennneeeeeeeeenee 34
7.4.1. LSS I o PP 34
7.4.2. TESt ProCeAUIE USEA ... e e et e e e e e e eeaeen s 34
7.4.3. LSS ST 111 o PRSP PPPPPPPPPPPPPP 34
7.4.4. LTS AR 1 PP PP 35
7.4.5. LSS =] U ] PR 36
7.5.  Conducted Band Edge and Out-of-Band EMISSIONS............ccovviiiiiiiiiiiiiiiiieeeeecceiiiinnn 49
7.5.1. LSS I o PR 49
7.5.2. TESt ProCeAUIE USEA .....uiiieiiieeeeiiies ettt e e e e et s s e e e e e e e eeneenas 49
7.5.3. LSS ST 11110 o [P P PP PP PPPPPPPPPPPPP 49
7.5.4. LTS AR (1 PRSP PPTTT 49
7.5.5. LSS =] U ] PO 50
7.6. Radiated Band Edge and Spurious Emission Measurement............ccccceeeveeeeeveveeennnnnn. 86
7.6.1. LSS I o 1 P 86
7.6.2. TESt ProCeAUIE USEA .....uiiieieieeeeiiiiee ettt e e e e et s e e e e e e e eaneen s 86
7.6.3. LSS ST 111 o PP PPPPPPPPPPPPPP 86
7.6.4. LTS AR (1 PSP PPP PP 87
7.6.5. Test Result of Radiated Spurious EMISSION...........covvvviiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee 89
7.6.6. Test Result of Radiated Band EAQE ..........coovvviiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeee e 121
7.7.  AC Conducted Emissions MeasUreMENT............iiiiieeiiieiiiiiieseeeeeeeeaiiieas e e eeeeeanennnns 201
7.7.1. B =05 S T T SR UPPPPORUPPPN 201
7.7.2. LTS AT (U] o PP RUPPPPPTPPPR 201
7.7.3. TESE RESUIL.... e e ettt e e e e e e e e e et e e e e e e e rrr s 202
8. CONGCLUSION. ... etitiie e ettt ettt e e e e e e e e et eeeaee e e e s s e eeeeaaeeeaasnnsssananaaeeeeaaannnnnnes 205

FCC ID: CFS8DLWLE200N2 Page Number: 3 of 205



VT

Report No.: 1405RSU01001

Revision History

Report No.

Version

Description

Issue Date

1405RSU01001

Rev. 01

Initial report

05-19-2014

FCC ID: CFS8DLWLE200N2

Page Number: 4 of 205




VT4

Report No.: 1405RSU01001

82.1033 General Information

Applicant:

Honeywell International Inc.
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2 Corporate Center Drive, Melville, NY 11747-3265 USA
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Honeywell International Inc.

Manufacturer Address:

2 Corporate Center Drive, Melville, NY 11747-3265 USA
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MRT Technology (Suzhou) Co., Ltd
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D8 Building, Youxin Industrial Park, No.2 Tian’edang Rd.,
Wuzhong Economic Development Zone, Suzhou, China

MRT FCC Registration No.:

809388

FCC Rule Part(s): Part 15.247

FCC ID: CFS8DLWLE200N2

Model Name: WLE200N2

Test Device Serial No.: N/A [ ] Production [X] Pre-Production [ ] Engineering

FCC Classification:

Digital Transmission System (DTS)
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February 07 ~ 12, 2014

Test Report S/N:
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1. INTRODUCTION

Report No.: 1405RSU01001
1.1. Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices
including intentional and/or unintentional radiators for compliance with the technical rules and
Engineering Bureau.

regulations of the Federal Communications Commission and the Industry Canada Certification and
1.2. MRT Test Location

The map below shows the location of the MRT LABORATORY, its proximity to the Taihu Lake.

Development Zone, Suzhou, China. The detailed description of the measurement facility was found
30, 2013.

These measurement tests were conducted at the MRT Technology (Suzhou) Co., Ltd. Facility
to be in compliance with the requirements of § 2.948 according to ANSI C63.4-2009 on September

located at D8 Building, Youxin Industrial Park, No.2 Tian’edang Rd., Wuzhong Economic
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2. PRODUCT INFORMATION

2.1. Equipment Description

Product Name

WIRELESS-BGN 2X2 NETWORK MINI PCIE ADAPTER

Model No.

WLE200N2

Frequency Range

802.11b/g/n: 2412 ~ 2462 MHz

Maximum Output Power

802.11b/g/n:
802.11b: 18.12dBm

802.119: 23.34dBm
802.11n-HT20: 26.90dBm
802.11n-HT40: 26.87dBm

Type of Modulation

802.11b: DSSS
802.11g/n: OFDM

2.2. Description of Available Antennas

Frequency Type Model No. Antenna Gain
Band (GHz) (dBi)
24~25 Dual Band Omni Directional Antenna SAA04-22008A 4.5
24~25 Omni Directional Antenna WD12020124G 2.0
Note: The antenna (yellow marker) was used in this test report.
2.3. Frequency / Channel Opreation
Channel for 802.11b/g/n-HT20
Channel Frequency Channel Frequency Channel Frequency
01 2412 MHz 02 2417 MHz 03 2422 MHz
04 2427 MHz 05 2432 MHz 06 2437 MHz
07 2442 MHz 08 2447 MHz 09 2452 MHz
10 2457 MHz 11 2462 MHz N/A N/A
Channel for 802.11n-HT40
Channel Frequency Channel Frequency Channel Frequency
03 2422 MHz 04 2427 MHz 05 2432 MHz
06 2437 MHz 07 2442 MHz 08 2447 MHz
09 2452 MHz N/A N/A N/A N/A

FCC ID: CFS8DLWLE200N2

Page Number: 7 of 205




m I‘ Report No.: 1405RSU01001

2.4. Device Capabilities

This device contains the following capabilities:

802.11b/g/n WLAN (DTS)

Note: 2.4GHz WLAN (DTS) operation is possible in 20MHz and 40MHz channel bandwidths. The
maximum achievable duty cycles for all modes were determined based on measurements performed
on a spectrum analyzer in zero-span mode with RBW = 8MHz, VBW = 50MHz, and detector = peak
per the guidance of Section 6.0 b) of KDB 558074 D0O1v03r01. The RBW and VBW were both
greater than 50/T, where T is the minimum transmission duration, and the number of sweep points
across T was greater than 100. The duty cycles are as follows:

° 802.11b — 99.74%

° 802.11g 20MHz Bandwidth — 98.43%

° 802.11n 20MHz Bandwidth — 98.12%

° 802.11n 40MHz Bandwidth — 96.09%

2.5. Test Configuration

The WIRELESS-BGN 2X2 NETWORK MINI PCIE ADAPTER FCC ID: CFS8DLWLE200N2 was
tested per the guidance of KDB 558074 D01v03r01. ANSI C63.10-2009 was used to reference the
appropriate EUT setup for radiated spurious emissions testing and AC line conducted testing.

FCC ID: CFS8DLWLE200N2 Page Number: 8 of 205
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2.6. Test Software

The test utility software used during testing was ART Version 2.1.

Power Parameter Value of the test software setting:

Test Test Chain 0 | Chain1 | Test Mode Test Chain 0 Chain 1 Chain 0+1
Mode Channel Channel
2412 16 16 2412 12 13 12.5
802.11b 2437 16 16 n-HT20 2437 16 16 16
2462 16 16 2462 12.5 10.5 10
2412 13 13.5 2422 9.5 11 10
802.11g 2437 16 16 n-HT40 2437 16 16 16
2462 13 12 2452 11 11 9

2.7. EMI Suppression Device(s)/Modifications

No EMI suppression device(s) were added and/or no modifications were made during testing.

2.8. Labeling Requirements

Per 2.1074 & 15.19; Docket 95-19
The label shall be permanently affixed at a conspicuous location on the device; instruction manual or

pamphlet supplied to the user and be readily visible to the purchaser at the time of purchase.
However, when the device is so small wherein placement of the label with specified statement is not
practical, only the trade name and FCC ID must be displayed on the device per Section 15.19(a)(5).
Please see attachment for FCC ID label and label location.

FCC ID: CFS8DLWLE200N2 Page Number: 9 of 205
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3. DESCRIPTION OF TEST

3.1. Evaluation Procedure

The measurement procedures described in the American National Standard for Testing Unlicensed
Wireless Devices (ANSI C63.10-2009), and the guidance provided in KDB 558074 D0O1v03r01 were
used in the measurement of the WIRELESS-BGN 2X2 NETWORK MINI PCIE ADAPTER FCC ID:
CFS8DLWLE200N2.

Deviation from measurement procedure..........c.cceviriiiriiisrer s ssssssssssssssssssssssssssssssssnss. NON@

3.2. AC Line Conducted Emissions

The line-conducted facility is located inside an 8'x4'x4' shielded enclosure. A 1m x 2m wooden table
80cm high is placed 40cm away from the vertical wall and 80cm away from the sidewall of the
shielded room. Two 10kHz-30MHz, 50Q/50uH Line-Impedance Stabilization Networks (LISNS) are
bonded to the shielded room floor. Power to the LISNSs is filtered by external high-current
high-insertion loss power line filters. These filters attenuate ambient signal noise from entering the
measurement lines. These filters are also bonded to the shielded enclosure.

The EUT is powered from one LISN and the support equipment is powered from the second LISN.
All interconnecting cables more than 1 meter were shortened to a 1 meter length by non-inductive
bundling (serpentine fashion) and draped over the back edge of the test table. All cables were at
least 40cm above the horizontal reference ground-plane. Power cables for support equipment were
routed down to the second LISN while ensuring that that cables were not draped over the second
LISN.

Sufficient time for the EUT, support equipment, and test equipment was allowed in order for them to
warm up to their normal operating condition. The RF output of the LISN was connected to the
receiver and exploratory measurements were made to determine the frequencies producing the
maximum emission from the EUT. The receiver was scanned from 150kHz to 30MHz. The detector
function was set to peak mode for exploratory measurements while the bandwidth of the analyzer
was set to 9kHz. The EUT, support equipment, and interconnecting cables were arranged and
manipulated to maximize each emission. Each emission was also maximized by varying: power lines,
the mode of operation or data exchange speed, or support equipment whichever determined the
worst-case emission. Once the worst case emissions have been identified, the one EUT cable
configuration/arrangement and mode of operation that produced these emissions is used for final
measurements on the same test site. The analyzer is set to CISPR quasi-peak and average
detectors with a 9kHz resolution bandwidth for final measurements.

An extension cord was used to connect to a single LISN which powered by EUT. The extension cord
was calibrated with LISN, the impedance and insertion loss are compliance with the requirements as
stated in ANSI C63.10-2009 at Clause 4.3.

Line conducted emissions test results are shown in Section 7.7.

FCC ID: CFS8DLWLE200N2 Page Number: 10 of 205
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3.3. Radiated Emissions

The radiated test facilities consisted of an indoor 3 meter semi-anechoic chamber used for final
measurements and exploratory measurements, when necessary. The measurement area is
contained within the semi-anechoic chamber which is shielded from any ambient interference. For
measurements above 1GH absorbers are arranged on the floor between the turn table and the
antenna mast in such a way so as to maximize the reduction of reflections. For measurements below
1GHz, the absorbers are removed. An MF Model 210SS turntable is used for radiated measurement.
It is a continuously rotatable, remote controlled, metallic turntable and 2 meters (6.56 ft.) in diameter.
The turn table is flush with the raised floor of the chamber in order to maintain its function as a
ground plane. An 80cm high PVC support structure is placed on top of the turntable.

For all measurements, the spectrum was scanned through all EUT azimuths and from 1 to 4 meter
receive antenna height using a broadband antenna from 30MHz up to the upper frequency shown in
15.33(b)(1) depending on the highest frequency generated or used in the device or on which the
device operates or tunes. For frequencies above 1GHz, linearly polarized double ridge horn
antennas were used. For frequencies below 30MHz, a calibrated loop antenna was used. When
exploratory measurements were necessary, they were performed at 1 meter test distance inside the
semi-anechoic chamber using broadband antennas, broadband amplifiers, and spectrum analyzers
to determine the frequencies and modes producing the maximum emissions. Sufficient time for the
EUT, support equipment, and test equipment was allowed in order for them to warm up to their
normal operating condition. The test set-up was placed on top of the 0.8 meter high, 1 x 1.5 meter
table. The EUT, support equipment, and interconnecting cables were arranged and manipulated to
maximize each emission. Appropriate precaution was taken to ensure that all emissions from the
EUT were maximized and investigated. The system configuration, clock speed, mode of operation or
video resolution, if applicable, turntable azimuth, and receive antenna height was noted for each
frequency found.

Final measurements were made in the semi-anechoic chamber using calibrated, linearly polarized
broadband and horn antennas. The test setup was configured to the setup that produced the worst
case emissions. The spectrum analyzer was set to investigate all frequencies required for testing to
compare the highest radiated disturbances with respect to the specified limits. The turntable
containing the EUT was rotated through 360 degrees and the height of the receive antenna was
varied 1 to 4 meters and stopped at the azimuth and height producing the maximum emission. Each
emission was maximized by changing the orientation of the EUT through three orthogonal planes
and changing the polarity of the receive antenna, whichever produced the worst-case emissions.
According to 3dB Beamwidth of horn antenna, the horn antenna should be always directed to the
EUT when rising height.

FCC ID: CFS8DLWLE200N2 Page Number: 11 of 205



m I‘ Report No.: 1405RSU01001

4. ANTENNA REQUIREMENTS

Excerpt from 8§15.203 of the FCC Rules/Regulations:

“An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this section.”

® The antenna of the WIRELESS-BGN 2X2 NETWORK MINI PCIE ADAPTER is permanently
attached.
® There are no provisions for connection to an external antenna.

Conclusion:
The WIRELESS-BGN 2X2 NETWORK MINI PCIE ADAPTER FCC ID: CFS8DLWLE200N2 unit
complies with the requirement of §15.203.

FCC ID: CFS8DLWLE200N2 Page Number: 12 of 205
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5. TEST EQUIPMENT CALIBRATION DATA

Conducted Emissions

Instrument Manufacturer |Type No. Serial No. Cali. Interval  |Cali. Due Date
EMI Test Receiver R&S ESR7 101209 1 year 2014/11/08
Two-Line V-Network R&S ENV216 101683 1 year 2014/11/08
Two-Line V-Network R&S ENV216 101684 1 year 2014/11/08
Temperature/ Meter Humidity |Anymetre TH101B SR2-01 1 year 2014/11/15
Radiated Emission

Instrument Manufacturer |Type No. Serial No. Cali. Interval  |Cali. Due Date
Spectrum Analyzer Agilent N9010A MY5144016A |1 year 2015/01/04
Preamplifier MRT AP01G18 1310002 1 year 2014/10/07
Loop Antenna Schwarzbeck |FMZB1519 1519-041 1 year 2014/11/24
TRILOG Antenna Schwarzbeck [VULB9162 9162-047 1 year 2014/11/24
Broad-Band Horn Antenna Schwarzbeck |BBHA9120D (9120D-1167 |1 year 2014/11/24
Broadband Horn Antenna Schwarzbeck |BBHA9170 9170-549 1 year 2014/12/11
Temperature/Humidity Meter |Anymetre TH101B AC1-01 1 year 2014/11/15
Conducted Test Equipment

Instrument Manufacturer |Type No. Serial No. Cali. Interval  |Cali. Due Date
Spectrum Analyzer Agilent N9010A MY5144016A |1 year 2015/01/04
Power Sensor Agilent U2021XA MY52450003 |1 year 2014/12/14
Temperature/Humidity Meter |Anymetre TH101B TR3-01 1 year 2014/11/15

FCC ID: CFS8DLWLE200N2
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Where relevant, the following test uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed
at approximately the 95% confidence level using a coverage factor of k = 2.

AC Conducted Emission Measurement

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
150kHz~30MHz: + 3.46dB

Radiated Emission Measurement

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
9kHz ~ 1GHz: + 4.18dB
1GHz ~ 25GHz: + 4.76dB

FCC ID: CFS8DLWLE200N2 Page Number: 14 of 205
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7. TEST RESULT

7.1. Summary

Company Name:

FCC ID:

FCC Classification:
Data Rate(s) Tested:

Honeywell Security Group

CFS8DLWLE200N2

Digital Transmission System (DTS)
1Mbps ~ 11Mbps (b); 6Mbps ~ 54Mbps (q);

13.0/14.4Mbps ~ 130.0/144.0Mbps (n-HT20MHz BW);

27.0/30.0Mbps ~ 270.0/300.0Mbps (n-HT40MHz BW);

FCC Part Test Description Test Limit Test Test Reference
Section(s) Condition Result
15.247(a)(2) | 6dB Bandwidth = 500kHz Pass Section 7.2
15.247(b)(3) | Output Power < 1Watt Pass Section 7.3
Conducted
15.247(e) Power Spectral Density < 8dBm / 3kHz Band Pass Section 7.4
Band Edge / Out-of-Band _
15.247(d) o = 20dBc(Peak) Pass Section 7.5
Emissions
General Field Strength Emissions in restricted
15.205 Limits (Restricted Bands bands must meet the _ _
. o ] o o Radiated Pass Section 7.6
15.209 and Radiated Emission radiated limits detailed in
Limits) 15.209
AC Conducted Emissions o Line .
15.207 < FCC 15.207 limits Pass Section 7.7
150kHz - 30MHz Conducted
Notes:

1) All modes of operation and data rates were investigated. The test results shown in the following

sections represent the worst case emissions.

2) The analyzer plots shown in this section were all taken with a correction table loaded into the

analyzer. The correction table was used to account for the losses of the cables and attenuators

used as part of the system to connect the EUT to the analyzer at all frequencies of interest.

3) All antenna port conducted emissions testing was performed on a test bench with the antenna

port of the EUT connected to the spectrum analyzer through calibrated cables and attenuators.

FCC ID: CFS8DLWLE200N2
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7.2. 6dB Bandwidth Measurement

7.2.1. Test Limit

The minimum 6dB bandwidth shall be at least 500 kHz.
7.2.2. Test Procedure used

KDB 558074 D01v03r01 — Section 8.2 Option 2

7.2.3. Test Setting

1. The Spectrum’s automatic bandwidth measurement capability was used to perform the 6dB
bandwidth measurement. The “X” dB bandwidth parameter was set to X = 6. The bandwidth
measurement was not influenced by any intermediate power nulls in the fundamental emission.
Set RBW = 100 kHz

VBW = 3 x RBW

Detector = Peak

Trace mode = max hold

Sweep = auto couple

N o oo AW N

Allow the trace was allowed to stabilize

7.2.4. Test Setup

Spectrum Analyzer

‘mm T
# -";.'- ::_—é AReLsr EUT

FCC ID: CFS8DLWLE200N2 Page Number: 16 of 205
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7.2.5. Test Result

Test Mode | Data Rate |Channel| Frequency | 6dB Bandwidth | Limit |99% Bandwidth| Result
(Mbps) No. (MHz) (MHz) (MHz) (MHz)

Chain 0
802.11b 1 01 2412 10.12 =0 14.07 Pass
802.11b 1 06 2437 10.12 =0 14.07 Pass
802.11b 1 11 2462 10.11 =0 14.08 Pass

Chain 1
802.11b 1 01 2412 10.11 20 14.04 Pass
802.11b 1 06 2437 10.11 =20 14.04 Pass
802.11b 1 11 2462 10.11 20 14.04 Pass

802.11b 6dB Bandwidth - Chain O

Channel 01 (2412MHz)
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802.11b 6dB Bandwidth - Chain 1

Channel 01 (2412MHz)

Channel 06 (2437MHz)

Carnier Frag 2417000000 GHz
Trig: Fras Rur
aiee T @

Rt et
Rt 2000 afn

[Cormer 2417 QM1
Bhes 5w 100 b
Cccupied Bandwidtn
14.040 MHz

Tranwme Freq Brror 1239 Wr

* AR Banawdth 1099 R x dR

Totel Powst

e

3
g N

AVEN 100 \M2

oW Poww

Hade S0t Mane

Misn Downn WTY

228 dBin

LU R Y
4.00 o8

e T

P> Y

Trig Fras Bbur
Wi 3

Rt Offwat.
Rt 2000 Ak

Cermer 2437 OM2

Fhes 5N 100 b VSN 100 WM

Cecupied Bandwidtn
14.035 MHz

Tranwme Freq Srror A2360 WMz

* AR Ranawith 1099 Ry ¥ dR

OowW Poww

ke S0t M

Wik Dasns W12

2.1 dBin

WS
4.00 a8

Channel 11 (2462MHz)

Coonedfroy Laimooon) (s

Trigs Pras e
aviee 3@

S YR

Hade S0t Mane

Mo Downn W13

Lo}

fl

FCC ID: CFS8DLWLE200N2

Page Number: 18 of 205




Report No.: 1405RSU01001

Test Mode | Data Rate |Channel| Frequency | 6dB Bandwidth | Limit |99% Bandwidth| Result
(Mbps) No. (MHz) (MHz) (MHz) (MHz)

Chain 0
802.11g 01 2412 16.40 =0 16.62 Pass
802.11g 06 2437 16.42 =0 16.77 Pass
802.11g 11 2462 16.42 =0 16.64 Pass

Chain 1
802.11¢g 01 2412 16.40 20 16.63 Pass
802.11¢g 06 2437 16.44 2 16.74 Pass
802.11¢g 11 2462 16.42 2 16.61 Pass
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802.11g 6dB Bandwidth — Chain 1
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Test Mode |Data Rate |Channel |Frequency| 6dB Bandwidth | Limit |99% Bandwidth| Result
(Mbps) No. (MH2z) (MHz) (MHz) (MH2z)

Chain 0
802.11n-HT20| 6.5/7.2 01 2412 17.62 =0 17.80 Pass
802.11n-HT20| 6.5/7.2 06 2437 17.63 =0 17.87 Pass
802.11n-HT20| 6.5/7.2 11 2462 17.62 =0 17.81 Pass
Chain 1
802.11n-HT20| 6.5/7.2 01 2412 17.64 20 17.82 Pass
802.11n-HT20| 6.5/7.2 06 2437 17.64 2 17.88 Pass
802.11n-HT20| 6.5/7.2 11 2462 17.63 2 17.80 Pass
Chain 0/ Chain0 + 1
802.11n-HT20| 13.0/14.4 01 2412 17.70 =0 17.78 Pass
802.11n-HT20| 13.0/14.4 06 2437 17.71 =0 17.87 Pass
802.11n-HT20| 13.0/14.4 11 2462 17.70 =0 17.79 Pass
Chain1/Chain0 + 1
802.11n-HT20| 13.0/14.4 01 2412 17.77 20 17.82 Pass
802.11n-HT20| 13.0/14.4 06 2437 17.76 20 17.52 Pass
802.11n-HT20| 13.0/14.4 11 2462 17.80 20 17.79 Pass
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802.11n-HT20 6dB Bandwidth — Chain 0/ Chain 0+ 1
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Test Mode |Data Rate |Channel |Frequency| 6dB Bandwidth | Limit |99% Bandwidth| Result
(Mbps) No. (MH2z) (MHz) (MHz) (MH2z)

Chain 0

802.11n-HT40 | 13.5/15.0 03 2422 36.36 20 36.25 Pass
802.11n-HT40 | 13.5/15.0 06 2437 36.38 20 36.32 Pass
802.11n-HT40| 13.5/15.0 09 2452 36.36 20 36.26 Pass
Chain 1

802.11n-HT40| 13.5/15.0 03 2422 36.35 20 36.25 Pass
802.11n-HT40| 13.5/15.0 06 2437 36.38 2 36.31 Pass
802.11n-HT40| 13.5/15.0 09 2452 36.34 2 36.23 Pass
Chain 0/ Chain0 + 1

802.11n-HT40| 27.0/30.0 03 2422 36.34 =0 36.16 Pass
802.11n-HT40| 27.0/30.0 06 2437 36.39 =0 36.32 Pass
802.11n-HT40| 27.0/30.0 09 2452 36.14 =0 36.15 Pass
Chain1/Chain0 + 1

802.11n-HT40| 27.0/30.0 03 2422 36.40 20 36.17 Pass
802.11n-HT40| 27.0/30.0 06 2437 36.45 20 36.64 Pass
802.11n-HT40| 27.0/30.0 09 2452 36.38 20 36.16 Pass
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802.11n-HT40 6dB Bandwidth — Chain 0/ Chain 0+ 1
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7.3. Output Power Measurement

7.3.1. Test Limit

systems employing digital modulation techniques operating in the bands 2400-2483.5 MHz and
5725-5850 MHz, the maximum peak conducted output power shall not exceed 1 W, the e.i.r.p.

shall not exceed 4 W.
7.3.2. Test Procedure Used

KDB 558074 D01v03r01 - Section 9.1.3 PKPM1 Peak Power Method (for signals with BW <
50MHz)

7.3.3. Test Setting

Method PKPM1 (Peak Power Measurement of Signals with DTS BW < 50MHz)

Peak power measurements were performed only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor. The pulse sensor
employs a VBW = 50MHz so this method was only used for signals whose DTS bandwidth was

less than or equal to 50MHz.

7.3.4. Test Setup

Power Meter

ﬁl]‘ - """L’Qn:v So_nb:); R . EUT
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7.3.5. Test Result

Power output test was verified over all data rates of each mode shown as below, and then

choose the maximum power output (yellow marker) for final test of each Channel.

Data Rate (Mbps)
MCS Index , :
o S N1y . g 20MHz Bandwidth 40MHz Bandwidth
800ns Gl 400ns Gl 800ns Gl 400ns Gl
0 1 6.5 7.2 135 15.0
1 1 2 9 13.0 14.4 27.0 30.0
2 1 55 12 19.5 21.7 40.5 45.0
3 1 11 18 26.0 28.9 54.0 60.0
4 1 - 24 39.0 43.3 81.0 90.0
5 1 - 36 52.0 57.8 108.0 120.0
6 1 - 48 58.5 65.0 121.5 135.0
7 1 - 54 65.0 72.2 135.0 150.0
8 2 1 13.0 14.4 27.0 30.0
9 2 2 9 26.0 28.9 54.0 60.0
10 2 5.5 12 39.0 43.3 81.0 90.0
11 2 11 18 52.0 57.8 108.0 120.0
12 2 - 24 78.0 86.7 162.0 180.0
13 2 - 36 104.0 115.6 216.0 240.0
14 2 - 48 117.0 130.0 243.0 270.0
15 2 - 54 130.0 144.0 270.0 300.0
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Output power at various data rates for Chain 0

e gl Bandwidth channel Frequency Data Rate Peak Power
(MHz) (Mbps) (dBm)
1 18.12
802.11b 20 6 2437 5.5 18.03
11 17.95
6 23.34
802.11¢g 20 6 2437 24 23.15
54 23.01
6.5 (MCSO0) 23.61
802.11n 20 6 2437 39 (MCS4) 23.50
65 (MCS7) 23.22
13.5 (MCS0) 23.28
802.11n 40 6 2437 81 (MCS4) 23.16
135 (MCS7) 23.07
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Test N, |Data Rate| Channel | Freq. |Chain 0|Chain 1| Total Limit | E.ILR.P | E.I.LR.P | Result
Mode (Mbps) No. (MHz) | Peak Peak Peak | (dBm) | (dBm) | Limit
Power | Power | Power (dBm)
(dBm) | (dBm) | (dBm)

b 1 1 1 2412 17.93 -- 17.93 <30 22.43 <36 Pass

b 1 1 6 2437 18.12 == 18.12 <30 22.62 <36 Pass

b 1 1 11 2462 18.10 -- 18.10 <30 22.60 <36 Pass

b 1 1 1 2412 -- 18.02 | 18.02 <30 22.52 <36 Pass

b 1 1 6 2437 -- 17.34 | 17.34 <30 21.84 <36 Pass

b 1 1 11 2462 -- 16.62 | 16.62 <30 21.12 <36 Pass

g 1 6 1 2412 21.16 -- 21.16 <30 25.66 <36 Pass

g 1 6 6 2437 23.34 - 23.34 <30 27.84 <36 Pass

g 1 6 11 2462 21.58 -- 21.58 <30 26.08 <36 Pass

g 1 6 1 2412 - 2126 | 21.26 | <30 | 25.76 | <36 | Pass

g 1 6 6 2437 - 2251 | 2251 <30 27.01 <36 Pass

g 1 6 11 2462 -- 19.81 | 1981 | <30 | 24.31 | <36 Pass
n-HT20| 1 6.5 1 2412 20.34 -- 20.34 <30 24.84 <36 Pass
n-HT20| 1 6.5 6 2437 23.61 -- 23.61 <30 28.11 <36 Pass
n-HT20| 1 6.5 11 2462 21.25 -- 21.25 <30 25.75 <36 Pass
n-HT20| 1 6.5 1 2412 -- 20.76 | 20.76 <30 25.26 <36 Pass
n-HT20| 1 6.5 6 2437 -- 22.39 | 22.39 <30 26.89 <36 Pass
n-HT20 | 1 6.5 11 2462 - 18.25 | 18.25 | <30 | 22.75 | <36 Pass
n-HT20| 2 13.0 1 2412 21.60 | 22.24 | 2494 <30 29.44 <36 Pass
n-HT20| 2 13.0 6 2437 23.70 | 24.07 | 26.90 <30 31.40 <36 Pass
n-HT20| 2 13.0 11 2462 19.87 | 19.80 | 22.85 <30 27.35 <36 Pass
n-HT40| 1 13.5 3 2422 18.07 -- 18.07 <30 22.57 <36 Pass
n-HT40| 1 13.5 6 2437 23.28 -- 23.28 <30 27.78 <36 Pass
n-HT40| 1 13.5 9 2452 19.90 -- 19.90 <30 24.40 <36 Pass
n-HT40| 1 13.5 3 2422 -- 18.12 | 18.12 <30 22.62 <36 Pass
n-HT40| 1 13.5 6 2437 -- 2276 | 22.76 <30 27.26 <36 Pass
n-HT40| 1 13.5 9 2452 -- 18.37 | 18.37 <30 22.87 <36 Pass
n-HT40| 2 27.0 3 2422 18.76 | 19.83 | 22.34 <30 26.84 <36 Pass
n-HT40| 2 27.0 6 2437 23.87 | 23.84 | 26.87 <30 31.37 <36 Pass
n-HT40| 2 27.0 9 2452 18.27 | 18.52 | 21.41 <30 25.91 <36 Pass

Note: The E.I.R.P power = Peak Power + Antenna Gain.
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Test Result of Average Output Power (Reporting Only)

Test Mode| Ny, | Data Rate |Channel| Freq. Chain 0 Chain 1 Total Limit Result
(Mbps) No. (MHz) Average | Average Average (dBm)
Power Power Power
(dBm) (dBm) (dBm)

b 1 1 1 2412 15.54 -- 15.54 <30 Pass

b 1 1 6 2437 15.84 -- 15.84 <30 Pass

b 1 1 11 2462 16.33 -- 16.33 <30 Pass

b 1 1 1 2412 -- 15.70 15.70 <30 Pass

b 1 1 6 2437 - 15.01 15.01 <30 Pass

b 1 1 1 2462 - 14.35 14.35 <30 Pass

g 1 6 1 2412 13.30 - 13.30 <30 Pass

g 1 6 6 2437 15.82 - 15.82 <30 Pass

g 1 6 1 2462 13.61 - 13.61 <30 Pass

g 1 6 1 2412 -- 13.50 13.50 <30 Pass

g 1 6 6 2437 -- 15.12 15.12 <30 Pass

g 1 6 11 2462 -- 11.18 11.18 <30 Pass
n-HT20 1 6.5 1 2412 12.44 -- 12.44 <30 Pass
n-HT20 1 6.5 6 2437 16.15 -- 16.15 <30 Pass
n-HT20 1 6.5 11 2462 13.36 -- 13.36 <30 Pass
n-HT20 1 6.5 1 2412 -- 13.12 13.12 <30 Pass
n-HT20 1 6.5 6 2437 -- 15.02 15.02 <30 Pass
n-HT20 1 6.5 11 2462 -- 9.81 9.81 <30 Pass
n-HT20 2 13.0 1 2412 13.64 15.40 17.62 <30 Pass
n-HT20 2 13.0 6 2437 16.65 17.94 20.35 <30 Pass
n-HT20 2 13.0 11 2462 11.46 11.74 14.61 <30 Pass
n-HT40 1 13.5 3 2422 10.08 -- 10.08 <30 Pass
n-HT40 1 13.5 6 2437 15.87 -- 15.87 <30 Pass
n-HT40 1 13.5 9 2452 11.87 -- 11.87 <30 Pass
n-HT40 1 13.5 3 2422 -- 10.56 10.56 <30 Pass
n-HT40 1 13.5 6 2437 -- 14.57 14.57 <30 Pass
n-HT40 1 13.5 9 2452 -- 10.02 10.02 <30 Pass
n-HT40 2 27.0 3 2422 10.85 12.48 14.75 <30 Pass
n-HT40 2 27.0 6 2437 16.92 17.85 20.42 <30 Pass
n-HT40 2 27.0 9 2452 10.12 10.65 13.40 <30 Pass
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7.4. Power Spectral Density Measurement

7.4.1. Test Limit

The maximum permissible power spectral density is 8 dBm in any 3 kHz band.

As an alternative to a peak power measurement, compliance with the one Watt limit can be based
on a measurement of the maximum conducted output power. Maximum Conducted Output Power
is defined as the total transmit power delivered to all antennas and antenna elements averaged
across all symbols in the signaling alphabet when the transmitter is operating at its maximum
power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at
a reduced power level. If multiple modes of operation are possible (e.g., alternative modulation
methods), the maximum conducted output power is the highest total transmit power occurring in

any mode.

7.4.2. Test Procedure Used

KDB 558074 D01v03r01 - Section 10.2 Method PKPSD
7.4.3. Test Setting

. Analyzer was set to the center frequency of the DTS Channel under investigation
. Span = 1.5 times the DTS Channel bandwidth

. RBW = 100kHz

. VBW = 300kHz

. Detector = peak

. Sweep time = auto couple

. Trace mode = max hold

co N o o0~ W DN PP

. Trace was allowed to stabilize
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7.4.4. Test Setup

Spectrum Analyzer
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7.45. Test Result

Test Nt | Data Rate | Channel |Frequency| Chain O | Chain 1 | Total Limit Result
Mode (Mbps) No. (MHz) PSD PSD | PSD | (dBm/
(dBm) | (dBm) | (dBm) | 3kHz)
11b 1 1 1 2412 -6.959 -- -6.959 <8.0 Pass
11b 1 1 6 2437 -7.536 -- -7.536 <8.0 Pass
11b 1 1 11 2462 -7.004 -- -7.004 <8.0 Pass
11b 1 1 1 2412 -- -8.475 | -8.475 <8.0 Pass
11b 1 1 6 2437 -- -8.741 | -8.741 <8.0 Pass
11b 1 1 11 2462 -- -9.582 | -9.582 <8.0 Pass
11g 1 6 1 2412 -11.404 -- -11.404 | <8.0 Pass
11g 1 6 6 2437 -9.302 -- -9.302 <8.0 Pass
11g 1 6 11 2462 -12.015 -- -12.015| <8.0 Pass
11g 1 6 1 2412 -- -12.085 |-12.085| <8.0 Pass
11g 1 6 6 2437 -- -10.595 |-10.595| <8.0 Pass
11g 1 6 11 2462 -- -15.037 |-15.037 | <8.0 Pass
11n-HT20| 1 6.5 1 2412 -13.091 -- -13.091| <8.0 Pass
11n-HT20| 1 6.5 6 2437 -9.246 -- -9.246 <8.0 Pass
11n-HT20| 1 6.5 11 2462 -12.428 -- -12.428 | <8.0 Pass
11n-HT20| 1 6.5 1 2412 -- -12.981 |-12.981| <8.0 Pass
11n-HT20| 1 6.5 6 2437 -- -10.384 |-10.384| <8.0 Pass
11n-HT20| 1 6.5 11 2462 -- -16.462 |-16.462 | <8.0 Pass
11n-HT20| 2 13.0 1 2412 -11.904 | -9.401 | -7.460 <8.0 Pass
11n-HT20| 2 13.0 6 2437 -8.035 -7.417 | -4.700 <8.0 Pass
11n-HT20| 2 13.0 11 2462 -13.505 | -13.400 | -10.44 <8.0 Pass
11n-HT40| 1 13.5 3 2422 -17.973 -- -17.973| <8.0 Pass
11n-HT40| 1 13.5 6 2437 -12.035 -- -12.035| <8.0 Pass
11n-HT40| 1 13.5 9 2452 -15.337 -- -15.337 | <8.0 Pass
11n-HT40| 1 13.5 3 2422 -- -17.211 |-17.211| <8.0 Pass
11n-HT40| 1 13.5 6 2437 -- -13.145 |-13.145| <8.0 Pass
11n-HT40| 1 13.5 9 2452 -- -18.579 |-18.579| <8.0 Pass
11n-HT40| 2 27.0 3 2422 -17.076 | -16.096 | -13.55 <8.0 Pass
11n-HT40| 2 27.0 6 2437 -11.150 | -9.232 | -7.080 <8.0 Pass
11n-HT40| 2 27.0 9 2452 -17.948 | -17.408 | -14.66 <8.0 Pass
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802.11b PSD - Chain 1
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802.11g PSD - Chain 0
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802.11g PSD — Chain 1
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802.11n-HT20 PSD - Chain O
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802.11n-HT20 PSD — Chain 1
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802.11n-HT20 PSD - Chain 0/ Chain 0 + 1
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802.11n-HT20 PSD — Chain 1/ Chain 0 + 1
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802.11n-HT40 PSD — Chain 0
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802.11n-HT40 PSD - Chain 1
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802.11n-HT40 PSD — Chain 0/ Chain 0 + 1
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802.11n-HT40 PSD -

Chain 1/Chain 0 + 1
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7.5. Conducted Band Edge and Out-of-Band Emissions
7.5.1. Test Limit
The limit for out-of-band spurious emissions at the band edge is 20dB below the fundamental
emission level, as determined from the in-band power measurement of the DTS channel

performed in a 100kHz bandwidth per the PSD procedure.

7.5.2. Test Procedure Used
KDB 558074 D01v03r01 — Section 11.3
7.5.3. Test Settitng

1. RBW = 100kHz

2. VBW = 300kHz

3. Detector = Peak

4. Trace mode = max hold
5. Sweep time = auto couple

6. The trace was allowed to stabilize

7.5.4. Test Setup

Spectrum Analyzer

e = 2HLEg s EUT
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7.5.5. Test Result

Test Mode

Data Rate

Channel No.

Frequency
(MH2z)

Limit

Result

802.11b 1Mbps 01 2412 20dBc Pass
802.11b 1Mbps 06 2437 20dBc Pass
802.11b 1Mbps 11 2462 20dBc Pass
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Channel 11 (2462MHz)
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802.11b Out-of-Band Emissions — Chain 1
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Channel 06 (2437MHz)
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Channel 11 (2462MHz)

100kHz PSD reference Level
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SrghHACs Y

Carmer Frag 7 423500000 GMz

Trig: Pras s
Ahen 33 0

Canlef 245550 Gu
Rex BW 100 otr

Span 35.08 M

VDWW 200 kg Sweep 7,73 mw (2001 pie)

Trig: Pras A
Ahciee 23 o

LA 20 M

Rex BW 100 rtr YD 200 kg

Toop 1.008 GHi
Gwewp 205 v (10001 pixy |

Ao T Logdor
Trig: Pras A LS THes
Ahciee 23 o

Sl 150 CHe
Rex BW 100 rtr

Toop 25.08 G
Swerp 720 % (10001 pix) |7

YD 200 kg
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Report No.: 1405RSU01001

Test Mode Data Rate Channel No. Frequency Limit Result
(MH2z)
802.11g 6Mbps 01 2412 20dBc Pass
802.11g 6Mbps 06 2437 20dBc Pass
802.11g 6Mbps 11 2462 20dBc Pass

802.11g Out-of-Band Emissions — Chain O

Channel 01 (2412MHz)

100kHz PSD reference Level

Low Band Edge

Mackar 1 2 ADSTITS00000 GMa Aoy e Lig-ber

S WA Y

Cenlef 247700 G
Rex BW 100 Mt YD 200 kg

Span 2508 M
Sweep 740 me (001 pie)

Camar Frag 2 A00000000 GMs

MW Ot 214 95
Ref 20 00 dBm

Cenle! 240000 G
Rex B 100 rtr YD 200 kM

Span 9508 M
Sweep 557 me (001 pie)

Spurious Emission 30MHz ~ 3GHz

Spurious Emission 2GHz ~ 25GHz

Toop 1.008 GHi
YD 200 kg Gweep 2035 v (10001 piu) |

Mo Ofnet 218 42
Ref 20,00 dBm

St 250 G2 Toap 2508 G
s B 100 rtr FYDW 200 kM Swerp 720 » (10001 pixy |7

FCC ID: CFS8DLWLE200N2

Page Number: 56 of 205




VT4

Report No.: 1405RSU01001

Channel 06 (2437MHz)

100kHz PSD reference Level

W Oaet 214 95
Rel 20.00 dBn

Canler 243700 G
Rux BW 100 Mtr FYDW 200 kM2 Sweap 740 ms (2001 pie)|

Spurious Emission 2GHz ~ 25GHz

Mawkar 4 2 131052750000 GMa
W Trig Poan R
Lrciee 33 0

MW Ofvet 218 95
Rel 20.00 dBm

ST 20 WM Toop 1.008 GHi

Rex BW 100 e VDWW 200 kg Gweep 205 v (10001 pixy |

v el

Masckar 1 3708125600000 GMa

Mo Ofet 218 95
Rel 20.00 dBim

St 250 GHe Toop 2508 G
s B 100 kortr FYDW 200 kM Swerp 220 » (10001 pix)

FCC ID: CFS8DLWLE200N2
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Channel 11 (2462MHz)

100kHz PSD reference Level

High Band Edge

Aog Ve Logber
o Trig Fras A Srgh e Y
Lee 13 @

Masckar 1 2 455725500000 ¢

Cardef 2AMI00 G
Run BW 100 oMty

Bpan 2808 M

VDWW 200 kg Sweap 740 ms (2001 pie)|

Carter Frag 7 423500000 GMz Ao e Ligber
hd o T Pras A LY R oy
Scien 23
o Ofnet 214 45
Ret 20.00 dBx

"
g, !
“

N A ptaruit A ettt bt

Cenlef 248990 G
Ren B 100 rtx

Bpan 3808 N

YD 200 kM Sweep 7.7 mm (2001 pie)

Ao (e Logwr
Srgh s 2000

LA 20 M2
Rex BW 100 ortr

Toop 1.008 GHi

VDWW 200 kg Gweep 205 v (10001 pixy |

g T Logr
il

Trig: Peas A
Rcie 23 o

St 150 G2
s B 100 rtr

Toop 25.08 GHu

FYDW 200 kM Swerp 720 % (10001 pixy |7
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802.11g Out-of-Band Emissions — Chain 1

Channel 01 (2412MHz)

100kHz PSD reference Level

Low Band Edge

A o i1 e 4

Mawkar 4 2 418587500090 GN Aog e Ligbr -
> .~ Srgh WA Y -

W Ofvet 218 95
Rel 2000 A

Cenlef 241700 G Span 2508 M
Rex BW 100 ortr VDWW 200 kiy Sweep 740 mw (2001 piv))

hog (e Ligber
ol sl

R Trig: Poas R
ahcen 23

Mo Ofnet 218 95
Ref 20 00 A

Cenlef LA G0
Rex BW 100 otr YD 200 kMg

Spurious Emission 30MHz ~ 3GHz

A o i1 e 4

Mackar 1 2 ABMBIZG0I030 GN2 Aog e Logdwr
> Srgltdes 2000

Mo Ofnet 218 95
Rel 20.00 dBm

S 20 MM Toop 1008 GHu
Rex BW 100 rtr VDWW 200 kiy Gweep 205 v (10001 pixy |

hog (e Ligber
ol s

W Trig Poan Fae
ahen 23

Mo Ofnat 218 95
Rel 20.00 ABm

W“‘

Sl 150 G2 Toop 25.08 G
Rex BW 100 rtr YD 200 kMg Swerp 720 % (10001 ptx) |7
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Channel 06 (2437MHz)

100kHz PSD reference Level

Mawkar 4 243717500090 GHz Ao (e Log-Fr
— Trig: Pras Rue A Y

M Offyet 214 95
Re? 20 00 ABM

Cenrler 243700 G
Rux BW 100 Mtr FYOW 200 k2 Sweep 740 mm (2001 pix))

Spurious Emission 2GHz ~ 25GHz

Masckar 1 2 77744500000 GNa

Mawkar 1 1363000003090 GN

ST 20 MM Toop 1.008 GHi
Rex BW 100 krtr VDWW 200 kg Gwewp 205 v (10001 pixy |

Sl 180 CHe
Ren BW 100 ot

Aoy (s LogPer
Sl b 2000

W Trig Poan Fae
Ahciee 3 o

Soop 2508 G
VDWW 200 kg Swerp 7220 % (10001 pix) T
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Channel 11 (2462MHz)

100kHz PSD reference Level High Band Edge

D R D R

Mawkar 4 2455717500090 GMa Aog e Logdur - Carrier Frag 2423500000 GMz Ao (e Logdmr
q S Racs i . T e Trig Foas A Sri i 20
- oL | e

Mo Opet 218 95 W1 2420 732 S GN o Ot 214 45
Ref 21,00 B 39 ¢S Rt 21,00 dBm

\oim, L4
RS S TP DR PR Ry,

Cendef 24800 G Span 25.08 M Cenlef 245550 G Span 35,08 My
Run BW 100 kMt VDWW 200 kg Sweep 740 mw (001 i) Rux BW 100 oMt VDWW 200 kMg Sweep 7.7 mm (2001 pte).

Aoy Vs LogPmr Aog Vs Log-Pur
Srghies Srghries 2

Trig: Poas A Trig: Pras e

ST 20 MM Toop 1.008 GHi
Rex BW 100 krtr VDWW 200 kg Gwewp 205 v (10001 pixy |

St 250 S Toop 25.08 G
Ren BW 100 ot VDWW 200 kg Swerp 220 % (10001 pix) T
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Test Mode N1x Data Rate Channel No. | Frequency (MHz) Limit Result
802.11n-HT20, 1 6.5Mbps 01 2412 20dBc Pass
802.11n-HT20, 1 6.5Mbps 06 2437 20dBc Pass
802.11n-HT20, 1 6.5Mbps 11 2462 20dBc Pass
802.11n-HT20, 2 13Mbps 01 2412 20dBc Pass
802.11n-HT20] 2 13Mbps 06 2437 20dBc Pass
802.11n-HT20] 2 13Mbps 11 2462 20dBc Pass

802.11n-HT20 Out-of-Band Emissions — Chain 0

Channel 01 (2412MHz)

100kHz PSD reference Level

Low Band Edge

Cenlef 241700 G
Ren BW 100 ot YD 200 kg

Cenlef 2140000 G Span 9508 My
Ren BW 100 ot YD 200 kg Sweep 357 mm (2001 pie).

MW Offyet 214 45
Ref 2000 A

Top 1008 GHI
PYBW 300 M7 Gawep 205 m (10031 ptu [

MW Offyet 214 45
Ref 2000 A

Sl 150 S Toop 2508 GHa
Ren BW 100 otr VDWW 200 kg Swerp 7.0 % (10001 pix) [T

FCC ID: CFS8DLWLE200N2
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Channel 06 (2437MHz)

100kHz PSD reference Level

hog Ve Ligbur
Srgh A Yo

W Oaet 214 95
Rel 20.00 dBn

Cenrler 243700 G Span 2708 M
Run BW 100 ot FYDW 200 ki Sweep 7487 mw (2001 pix)

Spurious Emission 30MHz ~ 3GHz

Spurious Emission 2GHz ~ 25GHz

Mawkar 4 2 A TRI2N50000 Gz Aoy (e LogPmr
S b 20

MW Ofvet 218 45
Rel 20.00 dBm

Bl 20 WM Toop 1.008 GHi
Ree BW 100 ot YD 200 kg Gwewp 205 v (10001 ptxy |

Masckar 1 3 743125600000 GNa Aoy e Ligtwr
W Trig Poan Fae g i )
s 33 o

MW Ofvet 218 45
Rel 20.00 dBm

MW

Sl 150 GHe Toop 25.08 GHu
e BW 100 ke YD 200 kg Swerp 720 % (10001 pix) |7
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Channel 11 (2462MHz)

100kHz PSD reference Level

High Band Edge

Ao e Logder
T

Masckar 1 2 455716000000 GN;

MW Ofnet 214 42
Rel 20.00 dBn

Canrde! 24800 G

Rux BW 100 Mtr YD 200 kg

A o i1 g 4

o Ve Ligber
Trig: Poas A S M o
Ahen 23 0

Carmar Frag 2 423500000 GMz

MW Ofnet 214 42
Rel 20.00 dBn

Canlef 245550 G
Rux BW 100 ot

Span 38.08 N

VDWW 200 kg Sweep 7,73 mw (2001 pie)

hog (e LigPer
el sl

Trig: Pras A

LA 20 M2
Ree BW 100 ot

Toop 1.008 GHi

YD 200 kg Gwewp 205 v (10001 ptxy |

hog (e LigPer
el sl

Trig: Pras A

Sl 150 GHe
Ree BW 100 ot

Top 28.08 CHu

YD 200 kg Swerp 720 % (10001 pix) |7

FCC ID: CFS8DLWLE200N2
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802.11n-HT20 Out-of-Band Emissions — Chain 1

Channel 01 (2412MHz)

100kHz PSD reference Level

Low Band Edge

Mg Ve Log-bur
Srgh b Y

o Ovet 218 95
Ref 20 .00 A

Conrdef 241200 G
Rex BW 100 krtr YD 200 kMg

Carmier Frag 2 A00000000 GMz 3 Aog e Lig-Per
Trig: Pras e Srghviacs
-

W Ofyet 214 45
Rel 20.00 dBn

r
Mt A 1y M e 108

Cenlef 240000 G Span 9508 My
s DWW 100 ortr YD 200 ki Sweep 557 mw (2001 piv)!

Spurious Emission 2GHz ~ 25GHz

hog (e Ligber
ol sl

Mo Ofnat 218 95
Rel 20.00 ABm

S 20 MM g 1008 CHi

Rex BW 100 rtr YD 200 kMg Gwewp 205 v (10001 pixy |

Masckar 1 3237125000000 GNa 3 Ang Ve Log-br
3 P T )

Ref 2000 dBm

Toop 2508 GHI
YD 200 ki Swerp 7.0 % (10091 ptx) [T

FCC ID: CFS8DLWLE200N2
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Channel 06 (2437MHz)

100kHz PSD reference Level

hog (e Logbur
S A Yo

M Offyet 214 95
Re? 20 00 A

Canrle! 243700 G
Rux BW 100 oMtr FYDW 200 ki

Spurious Emission 2GHz ~ 25GHz

Masrkar 4 4772424753000 GMz

———-‘—-—-"—"-""——-‘w

BLMT 20 WM g 1008 CHi

Rer BW 100 ot YD 200 kg Gwesp 205 v (10001 pixy |

Mawkar 1 1 701125000000 GMa

e Onet 218 95
Ref 20 00 dBm

Sl 150 G2 Toop 2508 GHu
Ren DWW 100 ortr YD 200 ki Swerp 220 » (10001 pix)

FCC ID: CFS8DLWLE200N2
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Channel 11 (2462MHz)

100kHz PSD reference Level

High Band Edge

D R

Mawckar 1 2 454454000000 GNa

W Trg Pous A
ahien 23

MW Ofnet 214 45
Rel 20.00 B

Canle! 24800 G
Rux BW 100 oMt VDWW 200 kg

Ao e Ligder
T

Carrier Frag 2 423500000 GMz Mg Ve Ligber
. W Trg Poas A [ES T
Ahiee 33

Mo Offnet 218 42
Ref 20.00 B

Ve :
g §
\‘u«)q A A A St et Lo o I = A

Cenlef 245550 G Span 35.08 Meu
Rux BW 100 rtr YD 200 kN Sweap 7.7 mm (2001 pie)

Mawkar 4 2153017500030 GMz
e Trig Poas Fue
e b ANes I3 -

Mo Ofnat 218 95
Rel 20.00 ABm

BLAT 20 MM
Rer BW 100 ot YD 200 kg

Aog g LigPmr
Srghries 2

g 1008 CHi
Gwesp 205 v (10001 pixy |

A w1 e

Mawkar 1 1. 765400000000 GN; Aog T Lopher

o Trig Foas Fae Srghides 3
e b e
Mo Ofyet 214 95

Ref 20 00 dBm

Sl 150 G2 Toop 25.08 GHu
Ren DWW 100 ortr FYDW 200 ki Swerp 720 % (10001 pixy |7

FCC ID: CFS8DLWLE200N2
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802.11n-HT20 Out-of-Band Emissions — Chain 0/ Chain 0 + 1

Channel 01 (2412MHz)

100kHz PSD reference Level Low Band Edge

Mawkar 1 2419435500000 GM Mg Vg Log-bar
> ~ SrgdHacs Ym

M w214 45 ‘ M w214 45
Ref 20,00 dBm Ref 20.00 dBm

L
Bedrdriasnaitapinirt

Cenlef 241700 G L Cenlef 240000 G
s B 100 krtr FYDW 200 kM 3 i 1 pie) s B 100 krtr FYDW 200 kM

Ao T Log-Pur
W Trig Pous Fae o b 2
Ahiee 33

o Offnet 218 45 12350 S0 O o Ofnet 218 45
Rel 23.00 B 44 263 oS Ref 23.00 B

ST 20 MM Top 1008 GHu St 250 S Toap 25.08 GHI
s B 100 e FYDW 200 kM Swwep 205 v (10001 ptu)|© s DWW 100 krtr FYDW 200 kM Swerp 720 % (10001 pixy |7
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Channel 06 (2437MHz)

100kHz PSD reference Level

o Vg Log-ur
g A Vo

Mo Offnet 218 95
Rl 20.00 A

Cenlef 24300 G Span 2708 M
Rux DWW 100 rtr FYDW 200 kMy Sweep 7487 mm (2001 pie))

Spurious Emission 30MHz ~ 3GHz

Spurious Emission 2GHz ~ 25GHz

Mawkar 4 133225000000 GM

Mo Ofvet 218 45
Ref 20 00 dBm

L Toop 1008 GHu
s DWW 100 krtr FYDW 200 ki Sawep 205 v (10001 pix)

Mawckar 1 21 674656000000 Gz

Mo Ofet 218 95
Rel 20.00 dBim

St 150 G2 Toop 2508 G
s B 100 kortr FYDW 200 kM Swerp 220 » (10001 pix)

FCC ID: CFS8DLWLE200N2
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Channel 11 (2462MHz)

100kHz PSD reference Level

High Band Edge

A e i1 g

Mackar 1 2454054500000 GMa Mg Tpec Log-bur

o Trig Foae A g b
Ahiee 33

Mo Offnet 218 95
Rl 20.00 A

Conle! 2AMI0 G
Rux DWW 100 rtr YD 200 kM2

Carrier Frag 2 403500000 GMz Aoy Ve Ligber
. W Trig Poas A [ e
Ahiee 33

Mo Offnet 218 95
Rel 20.00 dBn

WA AW,

Bpan 3808 N
AW 300 kMg Sweep 7.7 mm (2001 pie)

Mawkar 1 2 765400500000 GHz g T Loy e
Lo The i )

R T Poan Fue
Sl o | BNGes 33

W Ofyet 214 45
Rl 20.00 A

ST 20 M Toop 1008 GHu

s DWW 100 krtr FYDW 200 ki Sawep 205 v (10001 ptx)|©

L N

Mawkar 1 3 253400000000 GHz g T Logr
(oS Tea )

S T Poas R
Sl e | Wee 33
Mo Oyt 218 95

Ref 20 00 dBm

St 150 G2 Toop 25.08 GHu
s B 100 kortr FYDW 200 kM Swerp 720 % (10001 pixy |7

FCC ID: CFS8DLWLE200N2
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802.11n-HT20 Out-of-Band Emissions — Chain 1/ Chain 0 + 1

Channel 01 (2412MHz)

100kHz PSD reference Level

Low Band Edge

Nackar 1 2 410630500000 GMa Aoy Tpe Logdwr
4 Trig: Poas R LS THAR S
* e @
MW Ofet 218 95
Ref 23.00 ABm

Cenlef 241700 G
s B 100 krtr YD 200 kN

A g s Mt 1w g

Carrier Frag 2400000000 Gz Aog T Logtmr
R Te Trig: Pras R Srghiies
.
Ahcien 23 o

e Offyet 214 95
Ref 20.00 A

Cenlef L4000 G
ARen BW 100 ortr YD 200 kg

Ao e Loy
o b 1)

o Trig Pous Fae
Ahiee 33

Mo’ Ofpet 218 92
Ref 20 00 dBm

BLMT 20 MHE

s B 100 katr YD 200 kN Sawep 205 v (10001 ptu)|©

Toop 1008 GHI

Ao T LogPr
W Trig Poan R LS THe
Ahcen 23

e Offyet 214 95
Ref 20.00 A

St 150 GHe Toop 25.08 GHu
e B 100 ke YD 200 kg Swerp 720 % (10001 pix) [T

FCC ID: CFS8DLWLE200N2
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Channel 06 (2437MHz)

100kHz PSD reference Level

g T Loger
S s Yo

Cenler 24300 G Span 2708 M
Run DWW 100 krtr FYDW 200 kMy Sweap 7487 mm (2001 pie)|

Spurious Emission 30MHz ~ 3GHz

Spurious Emission 2GHz ~ 25GHz

Mawkar 1 1344116250000 GM

MW Ofet 218 95
Rel 20.00 dBn

ST 20 M oop 1008 GHu
s DWW 100 krtr YD 200 kN Sawep 205 v (10001 pix)

Makar 4 3374500003030 GMz
W Trig Poan R
Lrciee 33 0

MW Ofvet 218 95
Rel 20.00 dBm

Sl 150 G2 Top 28.08 CHu
Rex BW 100 ortr FYDW 200 kg Swerp 7.20 % (10001 ptx)|°
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Channel 11 (2462MHz)

100kHz PSD reference Level

High Band Edge

Mackar 1 2454434000000 GMa

g T Loger
S A Y

W Ot 2148 95

Ret 20,00 A

Conlef 2AMID) G

Run DWW 100 rtr YD 200 kM

A e i1 g 4

Ao T Logtmr
Trg Poas R Srghtides 2

Carmiar Frag 243500000 GMz
les " ANaes 23 &

\\
\
\

'\‘.ml“
i,

a7 T T FN VP

Canlef 245550 Gu

Span 35.08 N
#Run GV 100 kitr

VDWW 200 kg Sweap 7.73 mw (2001 pia)

L Y

Mackar 1 2 280072000000 GN

W Trig Pous Fae

]

W Ofyet 214 45

Ref 20 00 dBm

BLAT 20 MHE

oop 1008 GHu
s DWW 100 krtr

YD 200 kN Gavep 205 v (10001 ptuy|©

A o it g 4

Mawkar 1 1 ABIM0000030 GHa

Mo Oyt 218 95
Ref 20 00 dBm

Sl 150 G2

Top 28.08 CHu
Rex BW 100 ortr

VDWW 200 kg Swerp 7.20 % (10001 ptx)|°
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Test Mode N1x Data Rate Channel No. | Frequency (MHz) Limit Result
802.11n-HT40| 1 13.5Mbps 03 2422 20dBc Pass
802.11n-HT40| 1 13.5Mbps 06 2437 20dBc Pass
802.11n-HT40| 1 13.5Mbps 09 2452 20dBc Pass
802.11n-HT40| 2 27Mbps 03 2422 20dBc Pass
802.11n-HT40[ 2 27Mbps 06 2437 20dBc Pass
802.11n-HT40[ 2 27Mbps 09 2452 20dBc Pass

802.11n-HT40 Out-of-Band Emissions — Chain 0

Channel 03 (2422MHz)

100kHz PSD reference Level

Low Band Edge

Trig Pras B

Cenler 242700 G Span 3558 M
Rex BW 100 ortr VDWW 200 kN Sweep 533 mw (2001 piv))

Cenlef 2140000 G Span 1706 My
Ren BW 100 ot YD 200 kg Sweep 118 mm 2001 pte)

Spurious Emission 30MHz ~ 3GHz

Spurious Emission 2GHz ~ 25GHz

Mackar 1 2 758014500000 G2

MW Offvet 214 45
Rel 20.00 dBn

oop 1008 GHu
VDWW 200 kM Savep 205 mw (10001 ptu)|°

MW Ofnet 214 42
Ref 2000 A

Sl 150 S
Ren BW 100 ortr VDWW 200 kg

FCC ID: CFS8DLWLE200N2
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Channel 06 (2437MHz)

100kHz PSD reference Level

Aog Ve Log-bur
SrghHACs Y

W Oaet 214 95
Rel 20.00 dBn

Canler 24300 G Span 35,55 M
Rux BW 100 Mtr FYDW 200 kM2 Sweep 533 mw (2001 pi)|

Spurious Emission 2GHz ~ 25GHz

Mawrkar 4 1900072000090 GMa

MW Ofnet 214 95

Re? 20.00 ABm

ST 20 WM Toop 1.008 GHi

Rex BW 100 ortr VDWW 200 kg Gweep 205 v (10001 pixy |

Mackar 1 3 745125000000 GNa

W Onet 218 95
Ref 20 00 dBm

St 250 Gz Toop 2508 GHu
Rex DWW 100 e VDWW 200 kMg Swerp 220 » (10001 pix)

FCC ID: CFS8DLWLE200N2
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Channel 09 (2452MHz)

100kHz PSD reference Level

High Band Edge

Mackar 4 2 441250750000 G2

Ao Tppec Liger
Srgh e

Mo Offyet 218 42
Ref 20.00 B

Cenlef 2ANI00 G

Bpan 55,98 M
#un BV 100 ki

YD 200 kM Sweep 532 mw (2001 pie)

A o i1 g 4
Camsr Frag 7 423500000 GM2 Aog Ve Ligdwr

Trig: Pras R S M o

Canlef 245550 G

Bpan 110.6 My
#Ren BWY 100 Kitr

VDWW 200 kg Sweep 125 mw (2001 pie)

A e s M0 e

Mawkar 1 2 829750000090 GMa

¥ Trig Pous Fae

]

Mo Ofnet 218 95
Ref 20 00 b

SLMT 20 MHE

Toap 1.008 GHu
Rex DWW 100 ortr

VDWW 200 kN Bawep 205 v (10001 ptx)|°

A e i1 g 4

Mawkar 1 1245050000000 GN

W Trig Poan Fae

Sl ow " BNaee 3@

Mo Ofnat 218 95
Rel 20.00 dBm

Top 28.08 CHu

VDWW 200 kg Swerp 720 % (10001 pix) |7
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802.11n-HT40 Out-of-Band Emissions — Chain 1

Channel 03 (2422MHz)

100kHz PSD reference Level

Low Band Edge

Mackar 1 243166500000 GHa

o Ofnet 218 45
Ret 20.00 dBix

)
|

et e Nt San,  prtnt A gt

4

Cenlef 242700 G
s B 100 rtr VDWW 200 kM

hog (e Ligber
ol sl

R Trig: Poas R
ahcen 23

o Ovet 218 95
Ref 20 .00 A

Cenlef LA G0 Span 1708 M
Rex BW 100 otr YD 200 kMg Sweep 110 mm 2001 pte).

Spurious Emission 2GHz ~ 25GHz

o Ofnet 218 45
Ret 20.00 dBix

ST 20 M Top 1008 GHu

s B 100 rtr VDWW 200 kM Bawep 205 v (10001 ptu)|©

Aoy i LigPmr
W Trig Poan Fae Ve 2
ahen 23

Mo Ofnat 218 95
Rel 20.00 ABm

Sl 150 G2 Toop 2208 GHi
Rex BW 100 rtr YD 200 kMg Swerp 720 % (10001 ptx) |7
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Channel 06 (2437MHz)

100kHz PSD reference Level

o Vg Logder
oA Vo

Cenlef 24300 G 35.58 Mo
Ren B 100 rtx FYDW 200 kMg 3 3 (2001 pe)

Spurious Emission 2GHz ~ 25GHz

Mackar 1 2 701135750000 GMa

Mackar 1 3 745150000000 GN2 Aoy e LigPwr
Sl v

W Trig Poan Fae
Ahciee 3 o

Mo Ofet 218 95
Rel 20.00 dBim

ST 20 M2 oo 1098 GHu
s B 100 krtr FYDW 200 kMg Sawep 205 mw (10001 pix)

Sl 180 CHe Toop 25.08 GHu
e BW 100 kit VDWW 200 kg Swerp 7220 % (10001 pix) |7
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Channel 09 (2452MHz)

100kHz PSD reference Level

High Band Edge

Mackar 1 2 441250750000 GHa

Ao g Liger
o Trig Foas A g b
Ahiee 33
M Ofvet 214 45
Ref 20 00 dBm

L]
| |
AR AN e e b e, s

|

Cenlef 2ANI00 G

Bpan 55,598 M
#un AV 100 kit

YD 200 kM Sweep 5.3 mm (2001 pie))

D R

Carrier Frag 2423500000 Gz
3 Trig Pras A
it o | BNGes 33

Aog T Logber
[T

MW Ofnet 214 45
Rel 20.00 B

Cenlef 245550 G

Bpan 110.6 M
*en BWY 108 kit

VDWW 200 kMg Sweep 125 mw (2001 pie)

L )
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Report No.: 1405RSU01001

802.11n-HT40 Out-of-Band Emissions — Chain 0/ Chain 0 + 1

Channel 03 (2422MHz)
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Channel 06 (2437MHz)

100kHz PSD reference Level
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Channel 09 (2452MHz)

100kHz PSD reference Level

High Band Edge
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802.11n-HT40 Out-of-Band Emissions — Chain 1/ Chain 0 + 1

Channel 03 (2422MHz)

100kHz PSD reference Level

Low Band Edge
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Channel 06 (2437MHz)

100kHz PSD reference Level
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Channel 09 (2452MHz)

100kHz PSD reference Level

High Band Edge
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