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SECTION 1
REPORT SUMMARY
Radio Testing of the
Sotera Wireless
Visi Mobile 92-10010 Wrist Transceiver Dual Band
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1.1

INTRODUCTION

America

The information contained in this report is intended to show verification of the Sotera Wireless Wrist
Transceiver Dual Band to the requirements of the following:

FCC Part 15 Subpart E §15.407

IC RSS-247 Issue 1 May 2015.

Objective

Manufacturer

Model Name

Model Number(s)

FCC ID Number

IC Number

Serial Number(s)

Number of Samples Tested

Test Specification/Issue/Date

Start of Test

Finish of Test

Name of Engineer(s)

Related Document(s)

To perform Radio Testing to determine the Equipment Under
Test's (EUT’s) compliance with the Test Specification, for the
series of tests carried out.

Sotera Wireless

Visi Mobile

92-10010

ARI-VISI-MOBILE-1

8810A-VISIMOBILE2

WTDB20150500001, WTDB20150500004

2

FCC Part 15 Subpart E §15.407 (October 1, 2014).

RSS-247 — Digital Transmission Systems (DTSs), Frequency
Hopping Systems (FHSs) and Licence-Exempt Local Area
Network (LE-LAN) Devices (Issue 1, May 2015).

RSS-Gen - General Requirements for Compliance of Radio
Apparatus (Issue 4, November 2014).

June 12, 2015

June 18, 2014

Xiaoying Zhang

KDB789033 D02 General UNII Test Procedures New Rules
v01 (Guidelines for Compliance Testing of Unlicensed
National Information Infrastructure (U-NII) Devices - Part 15,
Subpart E) June 06, 2014.

Supporting documents for EUT certification are separate
exhibits.
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1.2 BRIEF SUMMARY OF RESULTS

A brief summary of the tests carried out in accordance with FCC Part 15 Subpart E §15.407 with cross-reference to

the corresponding IC RSS standard is shown below.

Operation in the U-NII 1 and U-NII 3 Bands (New Rules)

Section Spec Clause RSS Test Description Result ol
e Standard
2.1 §15.403(i) 26 dB Bandwidth As Reported
2.2 RSS-Gen 6.6 99% Emission Bandwidth As Reported
2.3 §15.407(e) RSS-247 6.2.4(1) Minimum 6dB Bandwidth Compliant
2.4 gigjg;i:;g;“v) and | pss.247 6.2.4(1) Maximum Conducted Output Power Compliant
2.5 gii:g;g:;g;(lv) and RSS-247 6.2.3(1) Maximum Power Spectral Density (PSD) Compliant
§15.407(b)(1),(4) and . .
2.6 (7)/15.209 RSS-247 6.2.4(2) Unwanted Emissions Measurement Compliant
2.7 (§71)5'407(b)(1)'(4) and RSS-247 6.2.4(2) Band-Edge Measurements Compliant
2.8 §15.407(g) RSS-Gen 6.11 Frequency Stability Compliant
2.9 RSS-247 6.2.2(2) Indoor Operation Only Client Declaration
*: Not applicable. EUT is a battery operated device.
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1.3 PRODUCT INFORMATION

1.31 Technical Description

The Equipment Under Test (EUT) was a Sotera Wireless Visi Mobile 92-10010 Wrist Transceiver Dual
Band. The EUT is part of the Visi Mobile Monitoring System intended to be used for vital signs
monitoring. The EUT uses 802.11 b, g and n technologies to connect wirelessly and transfers parameters
monitored to iPads, iPhones, nurses’ stations, etc.
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1.3.2 EUT General Description

EUT Description Wrist Transceiver Dual Band

Model Name Visi Mobile

Model Number(s) 92-10010

Rated Voltage Internal 3.7VDC Li-lon Battery (iTech BOO693LFTR 2000mAh
7.4Wh)

Mode Verified 802.11 a/n WLAN (U-NII)

Capability 802.11 b/g/n WLAN 2.4GHz and 5GHz

Primary Unit (EUT) [] Production

X Pre-Production

|:| Engineering

Manufacturer Declared Voltage 3.4VDC to 4.2VDC
Range

Manufacturer Declared 0°Cto 45°C
Temperature Range

Antenna Type Integral Chip type
Manufacturer Fractus

Antenna Model P/N: FR05-S1-NO-1004
Antenna Gain 1.8dBi (2.4GHz)

4.9dBi (5GHz)
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1.3.3

1.3.4

Channel Table

wode | chama | Tetwor | Smiwn | todieier
802.11a/n 36 5180 20 OFDM
802.11a/n 40 5200 20 OFDM
802.11a/n 44 5220 20 OFDM
802.11a/n 48 5240 20 OFDM

vode | chame | PR | Sewen | o
802.11a/n 149 5745 20 OFDM
802.11a/n 153 5765 20 OFDM
802.11a/n 157 5785 20 OFDM
802.11a/n 161 5805 20 OFDM
802.11a/n 165 5825 20 OFDM

Maximum Conducted Output Power
802.11n HT20 (U-NII 1) 5180-5240 11.39 13.77
802.11n HT20 (U-NII 3) 5745-5825 11.40 13.80
802.11a (U-NII 1) 5180-5240 11.24 13.30
802.11a (U-NII 3) 5745-5825 11.68 14.72
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14

1.4.1

14.2

143

14.4

EUT TEST CONFIGURATION

Test Configuration Description

Test

Descrioti
Configuration escription

Antenna conducted port test configuration. All measurements were performed on
A the antenna port provided by the manufacturer for testing purposes only. EUT is
programmed using terminal software via a USART test fixture connected by USB.

Radiated emissions test configuration. EUT is programmed using terminal software
via a USART test fixture connected by USB.

EUT Exercise Software
Test routine provided by the manufacturer built within the firmware. Radio commands are executed via

USB using a universal synchronous/asynchronous receiver/transmitter (USART) interface fixture
(proprietary to Sotera Wireless) and TeraTerm (terminal application).

Support Equipment and 1/0 cables

Manufacturer Equipment/Cable Description

Support Personal Computer (Y

S .
ony Series Laptop)

Model PCG-31311L

Sony Support AC Adapter Model PCGA-AC19V9 S/N:147839091 0023259

WT Connectivity Fixture V2 1-000486-00 rA S/N

- Support USART fixture 003

- Support USB cable Shielded, 1.7m generic USB cable

Worst Case Configuration

Worst-case configuration used in this test report based from Peak Output Power measurements:

Mode Channel BW Data Rate
802.11n HT20 (U-NII 1) 36 (Low Channel) 20 MHz MCS 1 (14.4 Mbps)
802.11n HT20 (U-NII 3) 149 (Low Channel) 20 MHz MCS 4 (43.3 Mbps)

802.11a (U-NII 1) 36 (Low Channel) 20 MHz 12 Mbps
802.11a (U-NII 3) 149 (Low Channel) 20 MHz 6 Mbps

EUT is a portable device. For radiated measurements X, Y and Z orientations were verified. Worst case
position is “X”".
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1.4.5 Simplified Test Configuration Diagram

Rad lated Test Co nflgu ration EUT transmitting through integral antenna, battery

replaced with fresh one every start of each radiated test

RF receive antenna

(¢| Eeut

Spectrum Analyzer/
Receiver for radiated
measurement

For illustration purpose only and not to scale
Image presented may notrepresent the actual EUT or support equipment (Support
laptop and SUART interface are common to both configurations)

Conducted (Antenna Port) Test Configuration

Support laptop used to program EUT prior each test using
Terminal application (Radiated sample removed from the
SUART Interface before each test while the Conducted
sample remained on the SUART Interface)
Power meter

Peak/Average Power Sensor

=

s————
RF Qutput from test E UT

antenna port

PM “or” SA E U T

measurement
only \ >
" - usB

Signal/Spectrum Analyzer with
external attenuator installed

Support SUART Interface
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1.5

1.6

1.7

1.8

1.8.1

1.8.2

1.9

1.9.1

DEVIATIONS FROM THE STANDARD

No deviations from the applicable test standards or test plan were made during testing.

MODIFICATION RECORD

Modification Date
Description of Modification ) Modification
Fitted By Fitted

Serial Number WTDB20150500001 and WTDB20150500004

N/A

The table above details modifications made to the EUT during the test programme. The modifications
incorporated during each test (if relevant) are recorded on the appropriate test pages.

TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.4-2009, American National
Standard for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the range of 9 kHz to 40 GHz and KDB 789033 D02 General UNII Test Procedures
New Rules v01 (Guidelines for Compliance Testing of Unlicensed National Information Infrastructure (U-
NII) Devices - Part 15, Subpart E) June 06, 2014.

For conducted and radiated emissions the equipment under test (EUT) was configured to measure its
highest possible emission level. This level was based on the maximized cable configuration from
exploratory testing per ANSI C63.4-2009. The test modes were adapted according to the Operating
Instructions provided by the manufacturer/client.

TEST FACILITY LOCATION

TOV SUD America Inc. (Mira Mesa)

10040 Mesa Rim Road, San Diego, CA 92121-2912 (32.901268,-117.177681). Phone: 858 678 1400 FAX:
858-546 0364

TOV SUD America Inc. (Rancho Bernardo)

Sony Electronics Inc., Building #8 16530 Via Esprillo, San Diego, CA 92127-1708 (33.018644,-
117.092409). Phone: 858 942 5542 FAX: 858-546 0364

TEST FACILITY REGISTRATION

FCC — Registration No.: US1146

TUV SUD America Inc. (San Diego), is an accredited test facility with the site description report on file
and has met all the requirements specified in §2.948 of the FCC rules. The acceptance letter from the
FCC is maintained in our files and the Registration is US1146.
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1.9.2 Industry Canada (IC) Registration No.: 3067A

The 10m Semi-anechoic chamber of TUV SUD America Inc. (San Diego) has been registered by
Certification and Engineering Bureau of Industry Canada for radio equipment testing with Registration
No. 3067A.
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SECTION 2

TEST DETAILS

Radio Testing of the
Sotera Wireless
Visi Mobile 92-10010 Wrist Transceiver Dual Band
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21

217

26 dB BANDWIDTH

Specification Reference

FCC 47 CFR Part 15, Clause 15.403(i)

Standard Applicable

(i) Emission bandwidth. For purposes of this subpart the emission bandwidth shall be determined by
measuring the width of the signal between two points, one below the carrier center frequency and one
above the carrier center frequency, that are 26 dB down relative to the maximum level of the
modulated carrier. Determination of the emissions bandwidth is based on the use of measurement
instrumentation employing a peak detector function with an instrument resolution bandwidth
approximately equal to 1.0 percent of the emission bandwidth of the device under measurement..

Test Methodology

Section Il (C) (1) of 789033 D02 General UNII Test Procedures New Rules vO1.

Equipment Under Test and Modification State

Serial No: WTDB20150500001 / Test Configuration A

Date of Test/Initial of test personnel who performed the test

June 16, 2015/XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 22.4°C
Relative Humidity 51.8%
ATM Pressure 98.6 kPa

Additional Observations

e Thisis a conducted test.

e Test methodology is per Section Il (C) (1) of 789033 D02 General UNII Test Procedures New
Rules v01. All conditions under this Section were satisfied.

e The cable loss was measured and entered as the offset.

e Spanis wide enough to capture the channel transmission.

e RBW s 1% initially set approx. to 1% of anticipated EBW.

e VBW >RBW.

e Traceis max hold.

e Detector is peak.

e Sweep time is set to Auto.

e “ndBdown” (26dB) marker function of the spectrum analyzer was used for this test.
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e  RBW adjusted until RBW/EBW ratio is approximately 1% or as the SA setting permits (i.e next

setting after 300kHz RBW is limited to 500kHz).

Summary Test Results (as reported)

26 dB Bandwidth 802.11n HT20

U-NII'1 20 MHz BW

36 /19.90 MHz

40 /19.83 MHz

48 /19.83 MHz

U-NII 3 20 MHz BW

149/ 20.12 MHz

157 / MHz

165/ 20.84MHz

U-NII 1 20 MHz BW

26 dB Bandwidth 802.11 a

36 /19.39 MHz

40/19.32 MHz

48 /19.32 MHz

U-NII 3 20 MHz BW

149 / 19.75MHz

157/ 19.68 MHz

165/ 19.97MHz
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2.1.10 Test Plots

Ref Level 21,40
e Att e

1 Frequency Sweep

|

i i iy LA

CF 5.18 GHz
2 Marker Table
Type Ref " Trc
M1 1
T 1
1

:16.JUN 2015 12:16:53

1 Frequency Sweep

CF 5.2 GHz
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sp2
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M‘h’I"“““‘.“‘"““}JI“‘“‘\W“F ]
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Page 18 of 92

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



sp2

Ref Level 21.40 df 500 kHz
® Att 0 dB Iz
1 Frequency Sweep

i
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2 Marker Table
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b2
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Function Function Result

802.11n U-NII 3 Ch 149 20MHz BW
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Spectrum

Ref Level 16.40 dBm
® Att dB  SWT
1 Frequency Sweep
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sp2
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] sp2
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2.2

2.21

2.2.2

223

224

2.2.5

99% EMISSION BANDWIDTH

Specification Reference

RSS-Gen, Clause 6.6

Standard Applicable

The emission bandwidth (x dB) is defined as the frequency range between two points, one above and
one below the carrier frequency, at which the spectral density of the emission is attenuated x dB below
the maximum in-band spectral density of the modulated signal. Spectral density (power per unit
bandwidth) is to be measured with a detector of resolution bandwidth in the range of 1% to 5% of the
anticipated emission bandwidth, and a video bandwidth at least 3x the resolution bandwidth.
When the occupied bandwidth limit is not stated in the applicable RSS or reference measurement
method, the transmitted signal bandwidth shall be reported as the 99% emission bandwidth, as
calculated or measured.
e The transmitter shall be operated at its maximum carrier power measured under normal test
conditions.
e ¢ The span of the analyzer shall be set to capture all products of the modulation process,
including the emission skirts.
e o The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the occupied bandwidth
(OBW) and video bandwidth (VBW) shall be approximately 3x RBW.
Note: Video averaging is not permitted.
A peak, or peak hold, may be used in place of the sampling detector as this may produce a wider
bandwidth than the actual bandwidth (worst-case measurement). Use of a peak hold may be necessary
to determine the occupied bandwidth if the device is not transmitting continuously.
The trace data points are recovered and are directly summed in linear power level terms. The recovered
amplitude data points, beginning at the lowest frequency, are placed in a running sum until 0.5% of the
total is reached and that frequency recorded. The process is repeated for the highest frequency data
points (starting at the highest frequency, at the right side of the span, and going down in frequency).
This frequency is then recorded.
The difference between the two recorded frequencies is the 99% occupied bandwidth.

Equipment Under Test and Modification State

Serial No: WTDB20150500001 / Test Configuration A

Date of Test/Initial of test personnel who performed the test

June 16, 2015/XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.
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2.2.6 Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 22.4°C
Relative Humidity 51.8%
ATM Pressure 98.7 kPa

2.2.7 Additional Observations

e Thisis a conducted test.

e The cable loss was measured and entered as the offset.

e Span is wide enough to capture the channel transmission.
e RBW is 1% of the span.

e VBW is 3X RBW.

e Sweepisauto.

e Traceis max hold.

e Detector is peak.

e The % Power Bandwidth setting in the spectrum analyzer was set to 99% (default).
e The Channel Bandwidth measurement function of the spectrum analyzer was used for this test.

2.2.8 Summary Test Results (as reported)

99% Emission Bandwidth 802.11n

Low Channel Mid Channel High Channel
WiFi Mode (Channel No./ BW in (Channel No./ BW in (Channel No./ BW in
MHz) MHz) MHz)
U-NII'1 20 MHz BW 36/17.73 MHz 40/ 17.73 MHz 48 /17.73 MHz
U-NII 3 20 MHz BW 149/ 17.80 MHz 157 /17.87 MHz 165/ 17.87 MHz

99% Emission Bandwidth 802.11 a

Low Channel Mid Channel High Channel
WiFi Mode (Channel No./ BW in (Channel No./ BW in (Channel No./ BW in
MHz) MHz) MHz)
U-NII'1 20 MHz BW 36/17.00 MHz 40/ 17.00 MHz 48 /16.93 MHz
U-NII 3 20 MHz BW 149 /17.15 MHz 157 / 17.08 MHz 165/ 17.15 MHz
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2.29 Test Plots

CF 5.18 GHz
2 Marker Table
Type Ref

Date:16.JUN 2015 1221:14

Ref Level 21.40
° Att 10
1 Occupied Bandwidth

® SWT

b

M
A
i J)
i

CF 5.2 GHz
2 Marker Table
Type Ref

Date:16.JUN 2015 1220:32

Compatible R

vl

691 pts 5.0 MHz/

Y-Value Function

X-Value
782 5.26 dBm

802.11n U-NII 1 Ch 36 20MHz BW

Compatible

100 n Mode

601 pts

5.0 MHz/

X-Value
5.198987 GHz

Y-Value
5.84 dBm

Function

802.11n U-NII 1 Ch 40 20MHz BW

® 1Pk
5.26 dBm|
5.1782630 GHz

ML[1]

“““\,‘wﬂ.h‘"\dp"“‘ml‘ L

j J‘”“\"‘\M 0

Span 50.0 MHz

Function Result

17.727930535 MHz

Span 50.0 MHz

Function Result

17.727930535 MHz
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sp2

Ref Level 21.40 df
® Att
1 Occupied Bandwidth

CF 5.24 GHz
2 Marker Table
Type Ref
M1 1
T 1
1

Trc X-Value

Date:16.JUN 2015 12:19:39

2

Offset 11
® SWT

Pl

e
gL

CF 5.745 GHz
2 Marker Table

Type Ref X-Value

.241158 GHz

Compatible
Mode

691 pts 5.0 MHz/

Y-Value Function

4.16 dBm

802.11n U-NII 1 Ch 48 20MHz BW

Compatible
Mode

691 pts

5.0 MHz/

Y-Value Function

M1 74377 GHz

Date:16.JUN 2015 1226:33

802.11n U-NII 3 Ch 149 20MHz BW

ML[1]

Function Result

® 1Pk
4.16 dBm|
5.2411580 GHz

Mt
1 \’Iq“lw“’\h

Span 50.0 MHz

17.727930535 MHz

Function Result

0 1P
4,42 dBm
5.7437700 GHz

Span 50.0 MHz

17.800289436 MHz
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sp2

Ref Level 21.40 dBm 500 Compatible
® Att Mode
1 Occupied Bandwidth

5.7842760 GHz

0 ‘HM"\\“‘\“ Wl

i
|

CF 5.785 GHz 691 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
Type Ref X-Value Y-Value Function Function Result
M1 5.784276 GHz 2.83 dBm
TL 5 51 J 17.872648336 MHz

Date:16.JUN 2015 122605

802.11n U-NII 3 Ch 157 20MHz BW

2

Offset 11 5 Compatible
° SWT Mode
e 1p
1,97 dBm
58228290 GHz

I
‘w\lmﬂn\ﬁh\‘ J

CF 5.825 GHz 691 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
Type Ref " Trc X-Value Y-Value Function Function Result

1

M1 5.822829 GHz
17.872648336 MHz

1
1 5 551
1 5.

Date:16.JUN 2015 1225:40

802.11n U-NII 3 Ch 165 20MHz BW

Page 28 of 92

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



y kHz ~Compatible
® Att 0 d VHz Mode A
1 Occupied Bandwidth o 1Pk
M1[1] 5.56 dBm
5.1785530 GHz

]
i
LAY \,vl‘a”‘w'\\“‘\\ n

CF 5.18 GHz 691 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
Type Ref X-Value Y-Value Function Function Result
M1 5.178553 GHz 5.56 dBm
TL -4
T2

17.004341534 MHz

Date:16.JUN 2015 122206

802.11a U-NII 1 Ch 36 20MHz BW

Ref Level 21 n Compatible
° Att ° Mode
1 Occupied Bandwidth e 1P|
5.72 dBm
5.1996380 GHz

CF 5.2 GHz 691 pts 5.0 MHz/ Span 50.0 MHz

2 Marker Table
Type Ref X-Value Y-Value Function Function Result
5.199638 GH 5.72dB
5.1¢ 17.004341534 MHz

Date:16 JUN 2015 12:22:56

802.11a U-NII 1 Ch 40 20MHz BW
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) kHz Compatible
® Att 0 d ViHz  Mode
1 Occupied Bandwidth

5.2392760 GHz

WAl

!

CF 5.24 GHz 691 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
Type Ref X-Value Y-Value Function Function Result
M1 5.239276 GHz 5.51 dBm
TL -4
T2

16.931982634 MHz

Date:16.JUN 2015 122325

802.11a U-NII 1 Ch 48 20MHz BW

Ref Level 21 n = Compatible R
° Att ° Mode
1 Occupied Bandwidth

5.7434080 GHz

CF 5,745 GHz 691 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
Type Ref X-Value Y-Value Function Function Result

5.7432408 GH 4.49 dB|
© 363 50 17.149059334 MHz

Date:16.JUN 2015 12:23:59

802.11a U-NII 3 Ch 149 20MHz BW

Page 30 of 92

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



) kHz Compatible
® Att 0 d ViHz  Mode Al
1 Occupied Bandwidth

5.7835530 GHz

CF 5.785 GHz 691 pts 5.0 MHz/ Span 50.0 MHz
2 Marker Table
Type Ref X-Value Y-Value Function Function Result
M1 5.783553 GHz 3.27 dBm
TL 17.076700434 MHz
T2

Date:16.JUN 2015 122441

802.11a U-NII 3 Ch 157 20MHz BW

Compatible R
° Mode
1 Occupied Bandwidth
M1[1]
5.8235530 GHz|

CF 5.825 GHz 691 pts 5.0 MHz/ Span 50.0 MHz

2 Marker Table
Type Ref X-Value Y-Value Fanction Function Result
5.823553 GHz 1.76 dBm
S 17.149059334 MHz

802.11a U-NII 3 Ch 165 20MHz BW
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23

2.31

2.3.2

233

234

235

2.3.6

2.3.7

2.3.8

MINIMUM 6DB BANDWIDTH

Specification Reference

FCC 47 CFR Part 15, Clause 15.407(e)

RSS-247, Clause 6.2.4(1)

Standard Applicable

(e) Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at least 500
kHz.

Test Methodology

Section Il (C) (2) of 789033 D02 General UNII Test Procedures New Rules vO1.

Equipment Under Test and Modification State

Serial No: WTDB20150500001 / Test Configuration A

Date of Test/Initial of test personnel who performed the test

June 16, 2015/XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 22.4°C
Relative Humidity 51.8%
ATM Pressure 98.7 kPa

Additional Observations

e Thisis a conducted test.

e The cable loss was measured and entered as the offset.

e Span is wide enough to capture the channel transmission.

e RBW is 100kHz.

e VBW is 3X RBW.

e Sweepisauto.

e Detector is Peak.

e Trace mode is Max Hold

e The two outermost amplitude points (upper and lower frequencies) that are attenuated by 6
dB relative to the maximum level measured in the fundamental emission were measured by
drawing a horizontal line and using marker delta function of the spectrum analyzer.
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2.3.9

2.3.10

Summary Test Results

6 dB Bandwidth 802.11n HT20

WiFi Mode

Low Channel
(Channel No./ BW in
MHz)

Mid Channel
(Channel No./ BW in
MHz)

High Channel
(Channel No./ BW in
MHz)

U-NII 120 MHz BW

36/17.41 MHz

40 /17.42 MHz

48 /17.57MHz

U-NII 3 20 MHz BW

149/ 17.48 MHz

157/ 17.06 MHz

165/ 17.24 MHz

6 dB Bandwidth 802.11 a

WiFi Mode

Low Channel
(Channel No./ BW in
MHz)

Mid Channel
(Channel No./ BW in
MHz)

High Channel
(Channel No./ BW in
MHz)

U-NIl 1 20 MHz BW

36 /15.93 MHz

40/ 16.05 MHz

48 / 16.08 MHz

U-NII 3 20 MHz BW

149/ 16.28 MHz

157 / 15.92 MHz

165/ 16.07 MHz

Test Plots

Ref Level 21
o Att
1 Frequency Sweep

CF 5.18 GHz
2 Marker Table
Ref™ " Trc

32000 pts

X-Value

5.1711636 GHz
5.1805766 GHz

Date:16.JUN 2015 14:01:50

17.4094 MHz

H
MMIVWM‘W!\W' M’Whu,l,\

MWr.l’m.,

10.0 MHz/

Function

8.2.11n U-NIl 1 Ch 36 20MHz BW

Wiy
”"W‘WWWW-MW o

Span 100.0 MHz

Function Result

14:01:50
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= 2 »*
Ref Level 21.40 dBm Offset 0 z Compatible
® Att 0dB SWT 3 El

1 Frequency Sweep o 1Pk Max
0.15 dB|
17.41880 MHz
-9.05 dBm
5.19116670 GHz,

VLWWM"WEW MMW?
[ {

| |
]

W
i
\fM’”W”“’ﬂl}n'J'J‘J‘*4‘MWJMVMMM'MWWW

vt

,wf‘l'"'" W
i A \"M\ﬁ‘w'wr

WWWW WW“WW\ )

CF 5.2 GHz 32000 pts 10.0 MHz/ Span 100.0 MHz

2 Marker Table
X-Value -Value Function Function Result
5.1911667 GHz
5.1989422 GHz
17.4188 MHz

" ey 16.06.2015
Measuring... (LI (20 14:03:01

Date:16.JUN 2015 14:03:02

8.2.11n U-NII 1 Ch 40 20MHz BW

= p2 *
Ref Level 21.40 dBm  Offset 0 z Compatible
® Att dB  SWT 335 30 z
1 Frequency Sweep

5.23116040 GHz

Tw“"mMﬁJWW,

|
i
|

f———

MW‘PM“W\JMJ w‘l(\wvmﬂm { i V‘w\‘im‘wh ﬂ

{Wm\wu-uwmwwMwumMW'J»WW“”“M ”Mwuﬂrwwwmwrw«www

CF 5.24 GHz 32000 pts 10,0 MHz/ Span 100.0 MHz
2 Marker Table
Type Ref " Trc X-Value Y-Value Function Function Result
1 1 5.2311604 GHz
1 5.2386859 GHz
1

M1 17.5656 MHz

" . 16.06.2015
measuring... (LTI 020 14:04:34

Date:16.JUN 2015 14:04:33

8.2.11n U-NII 1 Ch 48 20MHz BW
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= p2 »*

Ref Level 21.40 Offset Hz  Compatible
® Att SWT 33

1 Frequency Sweep

!
P
v m‘w/wrW”'”""*W
d

MWMMMWW\.»WWWWWM d”WM'*’W“P“”n““ﬁ"wﬂmwnwwww

CF 5.745 GHz 32000 pts 10.0 MHz/ Span 100.0 MHz

2 Marker Table
Type Ref " Trc X-Value Y-Value Function Function Result
M 1 5.7362453 GHz -9.91 dBm
1 5.7455828 GHz -3.85 dBm
1

ML 17.4844 MHz -0.03 dB

Date:16.JUN 2015 1320:42

8.2.11n U-NII 3 Ch 149 20MHz BW

= p2 ¥*

Ref Level 21.40 Offset iz Compatible
® Att SWT 33 Mode
1 Frequency Sweep

5.78368590 GHz|

W’WWW
[ {
|

| |

\

Illllw’l"'"l’“n

¥
wwiﬂn,u‘.l.-n«llw“‘“"w"”‘w'“W T "l
et :
MMWWWMMWWW ! MJW"MWMWWWWMWMr

CF 5.785 GHz 32000 pts 10.0 MHz/ Span 100.0 MHz

2 Marker Table
Type Ref "Trc X-Value Y-Value Fanction Function Result
M1 1 5.7763359 GHz -10.21 dBm
1 5.7836859 GHz -4.03 dBm
ML 1 17.0594 MHz -0.43 dB
T6.06.2015
13:18:22

Date:16.JUN 2015 13:1822

8.2.11n U-NII 3 Ch 157 20MHz BW
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] sp2

Ref Level 21.40 Offset
® Att SWT
1 Frequency Sweep

- 'flr HJPIM
| il “.,{FHY' tNM ﬂ e
W'w'nw\1MWI”JWW‘ i M any'wwm

I ”"wa"l“v'w i

RYNIN A
AV el er%\Mwwvalwummw

CF 5.825 GHz 32000 pts 10.0 MHz/ Span 100.0 MHz

2 Marker Table
Type Ref " Trc X-Value Y-Value Function Function Result
M1 1 5.8162391 GHz -11.86 dBm
2 1 5.8262609 GHz -6.17 dBm
1

ML 17.2438 MHz 0.00 dB

Measuring... 13:22:31

Date:16.JUN 2015 1322:31

8.2.11n U-NII 3 Ch 165 20MHz BW

= p2 *

Ref Level 21.40 Offset 0dB Hz Compatible
® Att SWT Mode
1 Frequency Sweep

5.17201040 GHz

M2

,-waw\lh‘wmm

/ \

Vo
i s

Vi

T
it bl postonion,

! W\MW‘W“W‘WWWMWM

CF 5,18 GHz 32000 pts 10,0 MHz/ Span 100.0 MHz
2 Marker Table

Type Ref " Trc X-Value Y-Value Function Function Result
1 5.1720104 GHz -8.39 dBm
1 5.1805703 GHz -2.27 dBm
1

M1 15.9344 MHz -0.01 dB

" . 16.06.2015
measuring...  (TEITTTD 020 13:35:58

Date:16.JUN 2015 13:35:58

8.2.11a U-NII 1 Ch 36 20MHz BW
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== sp2

Ref Level 21.40dBm  Offset
® Att 10d8 SWT 3
1 Frequency Sweep

¥*

Compatible R
Mode
o 1Pk Max
0.13 dB|
16.05000 MHz
-7.86 dBm|
5.19182290 GHz

M1 ¥ ‘i 3
e u””’”“”‘“’“xL

”w
\

/

[l

A 'M-
I '\

W*MM. W“‘ww'wwWWWMW‘”‘“'W /{ M VH

CF 5.2 GHz

2 Marker Table
Ty Ref

32000 pts

X-Value
5.1918229 GHz
5.1993297 GHz
M1 16.05 MHz

Date:16.JUN 2015 13:33:59

Y-Value
-7.86 dBm
-1.85 dBm

0.13 dB

by
" "WHM P )
Gt TM\ﬂ\,\w‘w‘wﬂﬁlw i s SR

10.0 MHz/ Span 100.0 MHz

Function Function Result

T6.06.2015
13:33:58

QD 228

Measuring...

8.2.11a U-NII 1 Ch 40 20MHz BW

] 2

Ref Level 21.40 dBm  Offset
® Att 10dB SWT 3
1 Frequency Sweep

*
Compatible R

5.23179840 GHz

™ —
| S

:

/
/
|

f

/
” 'H‘f“""““ Wf ﬂm}"“"(
W»wwwmwwww\“w

CF 5.24 GHz
2 Marker Table
Type Ref " Trc
M1

32000 pts

X-Value

1 5.2317984 GHz
1 5.2409547 GHz
1

M1 16.0813 MHz

Date:16.JUN 2015 13:31:58

Y-Value
-8.84 dBm
-2.81 dBm

-0.04 dB

L

\

i

\W M”Wf"%nﬂ'l'ﬂ‘vmfﬁﬂW“ﬂ
P b oeont ity

10,0 MHz/ Span 100.0 MHz

Function Function Result

m—— T6.06.2015
(D e TR

Measuring...

8.2.11a U-NII 1 Ch 48 20MHz BW
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] sp2

Ref Level 21.40 Offset
® Att SWT
1 Frequency Sweep

I i :
gt "Nr«rw‘w'rM'ﬂ

M
WWWWMMMWW\MAWW f ‘M’”’M'WNWMMMMMW .

CF 5.745 GHz 32000 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
Tvpe Ref " Trc X-Value Y-Value Function Function Result
1 5.7367984 GHz -9.38 dBm
1 5.7455703 GHz -3.21 dBm
M1 1 16.2844 MHz -0.02 dB

16.06.2015
13:20:52

Date:16.JUN 2015 1329:52

8.2.11a U-NII 3 Ch 149 20MHz BW

= sp2 *

Ref Level 21.40 Offset 0dB Hz  Compatible
® Att SWT Mode
1 Frequency Sweep

5.77694220 GHz

f

p nM4"wr\rl'hN‘ﬂWWn"'ﬂ'm
I

MWNWWMWWWW"W

CF 5.785 GHz 32000 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table

Type Ref " Trc X-Valte Y-Valte Function Flnction Result
1 5.7769422 GHz -10.79 dBm
1 5.7843359 GHz -4.72 dBm
1

ML 15.9219 MHz -0.01 dB

- S— 16062015
measuring... (LI 02 13:27:32

Date:16.JUN 2015 1327:32

8.2.11a U-NII 3 Ch 157 20MHz BW
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] 2 »*

Ref Level 21.40 dBm Offset
® Att 0ds SWT
1 Frequency Sweep

2 Compatible

,wwwy% P,

/

f

f
" ’M \« ’\ ;
it J’W\'.“'i‘"l"‘w W ! WW(‘MW
MWMMWMW,NWWWW'WW

L
o ‘"‘“’“mmwvm,,««wmm«m

CF 5.825 GHz

32000 pts 10.0 MHz/
2 Marker Table

Span 100.0 MHz

X-Value Y-Value Function Function Result
5.8168016 GHz -14.13 dBm
5.8243391 GHz -8.04 dBm

16.0719 MHz -0.04 dB

" ey 16.06.2015
Measuring... (LI (20 13:24:58

Date:16.JUN 2015 1324:58

8.2.11a U-NII 3 Ch 165 20MHz BW
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24

2.41

2.4.2

243

244

2.41

2.4.2

MAXIMUM CONDUCTED OUTPUT POWER

Specification Reference

FCC 47 CFR Part 15, Clause 15.407(a)(1)(1V) and (a)(3)
RSS-247, Clause 6.2.4(1)

Standard Applicable

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted output
power over the frequency band of operation shall not exceed 250 mW provided the maximum antenna
gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 11 dBm in
any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

(3) For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be reduced by
the amount in dB that the directional gain of the antenna exceeds 6 dBi. However, fixed point-to-point
U-NII devices operating in this band may employ transmitting antennas with directional gain greater
than 6 dBi without any corresponding reduction in transmitter conducted power. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and multiple
collocated transmitters transmitting the same information. The operator of the U-NII device, or if the
equipment is professionally installed, the installer, is responsible for ensuring that systems employing
high gain directional antennas are used exclusively for fixed, point-to-point operations.

Test Methodology

Section Il (E)(3)(a) Method PM (Measurement using an RF average power meter) of 789033 D02 General
UNII Test Procedures New Rules vO1.

Equipment Under Test and Modification State

Serial No: WTDB20150500001 / Test Configuration A

Date of Test/Initial of test personnel who performed the test

June 05 and 15, 2015 / XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.
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243 Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.9-24.8°C
Relative Humidity 46.2 - 48.6%
ATM Pressure 99.2 - 99.4kPa

244 Additional Observations

This is a conducted test.

Test methodology is per Section Il (E)(3)(a) Method PM (Measurement using an RF average
power meter) of 789033 D02 General UNII Test Procedures New Rules v01. All conditions under
this Section were satisfied.

Duty Cycle was measured and calculated according to Section 11(B)(2)(b) of 789033 D02 General
UNII Test Procedures New Rules vO1.

The cable loss was measured and entered as the offset.

Calculated Average Power is the sum of the measured average power and the corresponding
duty cycle correction factor.

245 Duty Cycle Results

Bandwidth D(a“t:bl’:::;e Duty Cycle (%) Duty Cycle C(c:jr:;ction Factor
7.2 97.49 0.09
14.4 97.05 0.22
21.7 96.12 0.31
802.11n 20 MHz 28.9 94.46 0.43
43.3 91.70 0.59
57.8 87.06 0.73
65.0 85.35 0.74
72.2 83.78 0.89
6.0 97.85 0.11
9.0 95.12 0.13
12.0 93.10 0.17
802.11a 20 MHz 18.0 90.51 0.25
24.0 87.31 0.38
36.0 84.57 0.60
48.0 84.31 0.69
54.0 81.56 0.77
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2.4.6

Test Results

802.11 n 20MHz BW HT20

Measured Duty Cycle Calculated Average
WLAN Mode Channel MCS Average Power | Correction Factor Power
(dBm) (dB) (dBm)
0 11.24 0.09 11.33
1 11.17 0.22 11.39
2 10.83 0.31 11.14
3 10.82 0.43 11.25
36 (5180 MHz)
4 10.72 0.59 11.31
5 10.45 0.73 11.18
6 10.43 0.74 11.17
7 10.46 0.89 11.35
0 11.00 0.09 11.09
1 10.85 0.22 11.07
2 10.79 0.31 11.1
802.11n U-NII 1
3 10.75 0.43 11.18
(GI0MHzto |5 (5500 MH2)
5250 MHz). 4 10.52 0.59 11.11
Limit is 24 dBm
5 10.44 0.73 11.17
6 10.41 0.74 11.15
7 10.19 0.89 11.08
0 10.70 0.09 10.79
1 10.50 0.22 10.72
2 10.48 0.31 10.79
3 10.42 0.43 10.85
48 (5240 MHz)
4 10.08 0.59 10.67
5 10.01 0.73 10.74
6 10.04 0.74 10.78
7 9.88 0.89 10.77
0 11.08 0.09 11.17
1 11.08 0.22 11.30
2 10.85 0.31 11.16
3 10.87 0.43 11.30
802.11n U-NII 3 | 149 (5745 MHz)
(5725 MHz to 4 10.81 0.59 11.40
5850 MHz). 5 10.55 0.73 11.28
Limit is 30 dBm
6 10.44 0.74 11.18
7 10.40 0.89 11.29
0 10.16 0.09 10.25
157 (5785 MHz)
1 9.89 0.22 10.11
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2 9.87 0.31 10.18
3 9.84 0.43 10.27
4 9.61 0.59 10.2
5 9.43 0.73 10.16
6 9.39 0.74 10.13
7 9.31 0.89 10.2
0 10.21 0.09 10.3
1 9.81 0.22 10.03
2 9.72 0.31 10.03
3 9.68 0.43 10.11
165 (5825 MHz)
4 9.34 0.59 9.93
5 9.35 0.73 10.08
6 9.21 0.74 9.95
7 9.19 0.89 10.08
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802.11 a 20MHz BW

Measured gg:regi‘:: Calculated
WLAN Mode Channel Data Rate Average Power Average Power
(dBm) Factor (dBm)
(dB)
6Mbps 11.12 0.11 11.23
9Mbps 11.05 0.13 11.18
12Mbps 11.07 0.17 11.24
18Mbps 10.79 0.25 11.04
36 (5180 MHz)
24Mbps 10.80 0.38 11.18
36Mbps 10.60 0.60 11.2
48Mbps 10.41 0.69 11.1
54Mbps 8.91 0.77 9.68
6Mbps 11.02 0.11 11.13
9Mbps 10.93 0.13 11.06
12Mbps 10.90 0.17 11.07
802.11a U-NII'1
18Mbps 10.72 0.25 10.97
(G150 MHzto | 5 500 MH2)
5250 MHz). 24Mbps 10.67 0.38 11.05
Limit is 24 dBm
36Mbps 10.44 0.60 11.04
48Mbps 10.30 0.69 10.99
54Mbps 8.79 0.77 9.56
6Mbps 10.72 0.11 10.83
9Mbps 10.67 0.13 10.8
12Mbps 10.60 0.17 10.77
18Mbps 10.45 0.25 10.7
48 (5240 MHz)
24Mbps 10.35 0.38 10.73
36Mbps 10.22 0.60 10.82
48Mbps 9.98 0.69 10.67
54Mbps 8.57 0.77 9.34
6Mbps 11.57 0.11 11.68
9Mbps 11.45 0.13 11.58
12Mbps 11.37 0.17 11.54
18Mbps 11.26 0.25 11.51
802.11a U-NII 3 149 (5745 MHz)
(5725 MHz to 24Mbps 11.15 0.38 11.53
5850 MHz). 36Mbps 10.99 0.60 11.59
Limit is 30 dBm
48Mbps 10.83 0.69 11.52
54Mbps 9.46 0.77 10.23
6Mbps 10.36 0.11 10.47
157 (5785 MHz)
9Mbps 10.28 0.13 10.41
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12Mbps 10.20 0.17 10.37
18Mbps 10.10 0.25 10.35
24Mbps 10.00 0.38 10.38
36Mbps 9.83 0.60 10.43
48Mbps 9.65 0.69 10.34
54Mbps 8.43 0.77 9.2

6Mbps 9.92 0.11 10.03
9Mbps 9.84 0.13 9.97
12Mbps 9.76 0.17 9.93
18Mbps 9.70 0.25 9.95

165 (5825 MHz)
24Mbps 9.57 0.38 9.95
36Mbps 9.38 0.60 9.98
48Mbps 9.25 0.69 9.94
54Mbps 7.87 0.77 8.64
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247

Sample Test Plots

e — —— - B u
Agilent Power Panel - ™
File Instrument Tools SoftPanel Help
g@;lxnﬁﬁ" E +ﬁ@!@‘
Instrumert Navigator Custom Views | Instrumert Properties 2
=-E75 N1918A = (i v -
E=-#A Project Ll e s Le)
=@ Connected Instruments
B N1912A - 5G45100273 ¢
i System Instrument : N1912A (SG45100273) Measurement Seltings
EMQ Channels . .
" Trigger Measurement : 1 MsrUnt: @ dBm (O Watt
B+ Measurements =
-[1] Measurement 1 Channel A Avg 5000MHz [7] Offsets (dB):  |0.000
[2] Measurement 2 OFS [] Relative : i
(3] Measurement 3
[4] Measurement 4 Min : 11.10 Max : 11.14 Operation
@ No Combination
1 1 1 2 Ill © Difference
~) Ratio 3
Feed 1
Channel : ste - Type:
Channel A |/IB] [Average |
Channel B 2 Peak
3 Pk_To_Avg
4 Min
Instrument : N1912A (SG45100273) Al =5 R
fog] xR Measurement : 2 CamelA| [T
Starting all measurements... - Channel B 2
Stopping all measurements... 3
Starting all measurements... Channel A Peak S000MHz B
Starting all measurements...
Starting all measurements... OFS
Starting all measurements... 3
Starting all measurements... T .17 Manx:: 20.85 = | &
Stopping all measurements...
Starting all measurements...
Starting all measurements... = 2 O 7 7 d I I l
Stopping all measurements... 3
Starting all measurements...
Starting all measurements...
Starting all measurements... L3
<| m | » I »
Ready it
U-NII 1 802.11 a Ch 36 20MHz BW 6Mbps
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2.5

2.51

2.5.2

253

254

25.5

2.5.6

2.5.7

MAXIMUM POWER SPECTRAL DENSITY (PSD)

Specification Reference

FCC 47 CFR Part 15, Clause 15.407(a)(1)(1V) and (a)(3)
RSS-247, Clause 6.2.3(1)

Standard Applicable

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted output
power over the frequency band of operation shall not exceed 250 mW provided the maximum antenna
gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 11 dBm in
any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

(3) For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be reduced by
the amount in dB that the directional gain of the antenna exceeds 6 dBi. However, fixed point-to-point
U-NII devices operating in this band may employ transmitting antennas with directional gain greater
than 6 dBi without any corresponding reduction in transmitter conducted power. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and multiple
collocated transmitters transmitting the same information. The operator of the U-NII device, or if the
equipment is professionally installed, the installer, is responsible for ensuring that systems employing
high gain directional antennas are used exclusively for fixed, point-to-point operations.

Test Methodology

Section Il (F) PSD of 789033 D02 General UNII Test Procedures New Rules v01

Equipment Under Test and Modification State

Serial No: WTDB20150500001 / Test Configuration A

Date of Test/Initial of test personnel who performed the test

June 15, 2015/XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 23.9°C
Relative Humidity 46.2%
ATM Pressure 99.4kPa
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2.5.8 Additional Observations

e Thisis a conducted test as per Section Il (F) PSD of 789033 D02 General UNII Test Procedures
New Rules vO1.

Method SA-2 of Section Il (E) was used for SA configuration.

The cable loss was measured and entered as the offset.

Only the worst case channel and data rate for each mode presented.
Duty Cycle values are from Section 2.5.5 of this test report.

RBW for U-NII 1 is 1MHz while 500 kHz for U-NII 3.

2.5.9 Test Results

802.11n HT20 U-NII 1(5150 MHz to 5250 MHz)

36 (5180 MHz) 20 1 0.86 0.22 1.08 11 dBm/1 MHz

802.11n HT20 U-NII 3 (5745 MHz to 5825 MHz)

30 dBm/500

149 (5745 MHz) 20 4 -1.54 0.59 -0.95 KHz

802.11a U-NII 1(5150 MHz to 5250 MHz)

36 (5180 MHz) 20 12.0 0.94 0.17 1.11 11 dBm/1 MHz

802.11a U-NII 3 (5745 MHz to 5825 MHz)

30 dBm/500
kHz

149 (5745 MHz) 20 6.0 -1.72 0.11 -1.61
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2.5.10 Example Test Plots

== ¥* .

Ref Level 31.40 dBm 0 dB ® RBW 1 MHz Compatible SGL
® Att B SWT 5 ® VBW 3 MHz Mode Gount 100/100
1 Frequency Sweep o 1R
M1[1] 0.86 dBm|
5.18088500 GHz|

CF 5.18 GHz 5000 pts Span 30.0 MHz
ey M o

Date:15.JUN 2015 14:5926

802.11n U-NII 1 20MHz BW Channel 36 (5180 MHz)

Ref Level 31
° Att
1 Frequency S

5.74364700 GHz

,WMI«»WM N i ot s W —
y

st
e

/

I T WWMWWW

CF 5.745 GHz 5000 pts 3.0 MHz/ Span 30.0 MHz
— T5106.2015
ANNRRRERD U2 15:70:37

Date:15.JUN 2015 1520:37

802.11n U-NII 3 20MHz BW Channel 149 (5745 MHz)
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s *
Ref Level 31 E RBW 1 MHz Compatible
° Att 5 3 Mode

1 Frequency Sweep

VI bl

CF 5.18 GHz 5000 pts 3.0 MHz/ Span 30.0 MHz
Ready  MRERRRREN 23

Date:15.JUN 2015 15:17:30

802.11a U-NIl 1 20MHz BW Channel 36 (5180 MHz)

53 . »
Offset 11.40 dB Hz  Compatible SGL
° Att SWT A Count 100/100
1 Frequency Sweep o 1R
M1[1] -1.72 dBm
5.74423500 GHz,

"‘\

\

i
WMWMM\M\M‘WM N“‘N\WMM%\MWMWM

CF 5.745 GHz 5000 pts Span 30.0 MHz
— T5.06.2015
ANNNNRRRD 2 15:15:56

Date:15.JUN 2015 15:15:57

802.11a U-NII 3 20MHz BW Channel 149 (5745 MHz)
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2.6

2.6.1

2.6.2

2.6.3

264

2.6.5

2.6.6

2.6.7

UNWANTED EMISSIONS MEASUREMENT

Specification Reference

FCC 47 CFR Part 15, Clause 15.407(b)(1),(4) and (7)
FCC 47 CFR Part 15, Clause 15.209
RSS-247, Clause 6.2.4(2)

Standard Applicable

(b) Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the maximum
emissions outside of the frequency bands of operation shall be attenuated in accordance with the
following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band: All emissions within the frequency range
from the band edge to 10 MHz above or below the band edge shall not exceed an e.i.r.p. of -17
dBm/MHz; for frequencies 10 MHz or greater above or below the band edge, emissions shall not exceed
an e.i.r.p. of =27 dBm/MHz.

(7) The provisions of §15.205 apply to intentional radiators operating under this section.

Test Methodology

Section Il (G) Unwanted Emission Measurement of 789033 D02 General UNII Test Procedures New Rules
v01l

Equipment Under Test and Modification State

Serial No: WTDB20150500001 / Test Configuration A and B

Date of Test/Initial of test personnel who performed the test

June 16 and 18, 2015/XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 22.4-23.9°C
Relative Humidity 46.20- 51.8%
ATM Pressure 98.7 - 99.4kPa
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2.6.8

2.6.9

2.6.10

Additional Observations

This is an antenna-port conducted measurement test plus radiated cabinet emissions
measurements.

Only the worst case data rate presented for both 802.11n and 802.11a covering all available
bandwidths.

Sweep time is set to auto.

If an Average measurement is required. The offset will be adjusted to include the duty cycle
correction factor found under Section 2.5.5 of this test report. However no such emissions
observed that requires further evaluation (i.e Section Il (G)(6) Unwanted Emission
Measurement of 789033 D02 General UNII Test Procedures New Rules v01).

If an Average measurement is required, trace stabilization was adjusted by the Duty Cycle
Correction Factor.

The field strength limit of 15.209 is first converted to dBm (EIRP) using the formula under
Section G(2)(d)(Ill) of 789033 D02 General UNII Test Procedures New Rules vO1. Prescans were
performed against this limit. If Peak complies with the limit, no Average evaluation will be
performed.

There were no unwanted emissions observed that falls in the Restricted Bands.

Any emissions that is not in the restricted band will be evaluated to -27dBm/MHz (U-NII 1) and
-17dBm/MHz (U-NII 3) limit.

Radiated measurement was done using EMC32 automated software. Reported level is the
actual level with all the correction factors factored in. Correction Factor column is for
informational purposes only. See Section 2.7.9 for sample computation.

Sample Computation (Radiated Emission)

Measuring equipment raw measurement (dbpV) @ 30 MHz 24.4
Asset# 1066 (cable) 0.3
Asset#t 1172 (cable) 0.3

Correction Factor (dB) Asset#t 1016 (preamplifier) -30.7 -12.6
Asset# 1175(cable) 0.3
Asset# 1002 (antenna) 17.2

Reported QuasiPeak Final Measurement (dbuV/m) @ 30MHz 11.8

Test Results

See attached plots.
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2.6.11 Test Plots

* spms

BW 1MHz Compatible
BW 3 MHz Mode Al

1 Frequency Sweep o 1Pk Ma
M3[1]  -55.77 dBm
1.931690 GHz
M1[1]  -62.78 dBm
140.000 MHz

/

ﬂM\Ji‘m“ b
WWMWmememewmemmwwmmmwwmmwwmwwm»ww

\
\“‘W

CF 2.462 GHz 5000 pts 492.4 MHz/ Span 4.924 GHz
2 Marker Table
Type Ref " Trc ¥-Value Y-Value Function Function Result
1 140.0 MHz -62.78 dBm
1 399.9 MHz -54.23 dBm
1 1.93169 GHz -55.77 dBm

Measuring...

Date:16.JUN 2015 16:03:09

802.11 n U-NII 1 Ch 36 below 1GHz 20 MHz BW
(Note: The spurious Emission is between 140MHz — 399.9MHz which is not the restricted band in 15.205)

Ref Level -3

TOF
1 Frequency Sweep

“‘h
W,
\W} ‘ \MM‘»WWMWMrWMMMMWALWWuwmw‘meww&.wwwmemMW«MMmemm

CF 2.462 GHz 5000 pts 492.4 MHz/ Span 4.924 GHz

2 Marker Table
Tvpe Ref " Trc X-Value Y-Value Function Function Result
1 140.0 MHz -63.32 dBm
1 399.9 MHz -54.49 dBm
1 1.93169 GHz -57.82 dBm

Date:16.JUN 2015 16:10:52

802.11 n U-NII 1 Ch 40 below 1GHz 20 MHz BW
(Note: The spurious Emission is between 140MHz — 399.9MHz which is not the restricted band in 15.205)
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= * »* spms
Ref Level - ® RBW 1 MHz Compatible
® Att 5 SWT Sms ® VBW 3MHz Mode
PATDF
1 Frequency Sweep

CF 2.462 GHz 5000 pts 492.4 MHz/ Span 4.924 GHz
Table
Ref " Trc X-value Y-Value Function Function Result
1 140.0 MHz -61.01 dBm
1 399.9 MHz -54.95 dBm
1 1.93169 GHz -58.02 dBm

" ™ 16.06.2015
Measuring... (LTI B2 16:12:08

Date:16.JUN 2015 16:12:09

802.11 n U-NII 1 Ch 48 below 1GHz 20 MHz BW
(Note: The spurious Emission is between 140MHz — 399.9MHz which is not the restricted band in 15.205)
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*

® RBW 1 MHz
® VBW 3 IMHz

1 Frequency Sweep

|

! -
| .\Wwﬁ\

|

\‘W

CF 2.462 GHz
2 Marker Table
Tvpe Ref " Trc X-Value
M1 1 140.0 MHz
1 399.9 MHz
1 4.11597 GHz

Date:16.JUN 2015 1620:12

Spms.

Compatible
Mode :

5000 pts 492.4 MHz/

Y-Value Function
-60.07 dBm
-53.92 dBm

-50.41 dBm

Ml U"AnMWWMWWMWWMMMM%WMWWMW‘WWMMWWM»MLW G

Span 4.924 GHz

Function Result

802.11 n U-NII 3 Ch 149 below 1GHz 20 MHz BW
(Note: The spurious Emission is between 140MHz — 399.9MHz which is not the restricted band in 15.205)

== *
RefLevel

F
1 Frequency Sweep

Ao
wf |

CF 2.462 GHz
2 Marker Table
Type Ref " Trc X-Value
M1 1 140.0 MHz
1 399.9 MHz
1 3.85598 GHz

Date:16.JUN 2015 1621:16

® RBW 1 MHz
® VBW 3 MHz

Spmb.

Compatible
Meode :

5000 pts 492.4 MHz/

Y-Value Function
-61.83 dBm
-53.90 dBm
-52.11 dBm

Measuring...

1,
‘wM
WWWMMAwwmwmmwhmmmmmmwwwwwwmwwm».m MWWJWMWMMM

Span 4.924 GHz

Function Result

T6.06.2015
16:21:15

(D 23

802.11 n U-NII 3 Ch 157 below 1GHz 20 MHz BW
(Note: The spurious Emission is between 140MHz — 399.9MHz which is not the restricted band in 15.205)
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Ref Level -2
® Att
TOF
1 Frequency Sweep
|
o

{50 deff—we
'wuﬁ%‘w“

CF 2.462 GHz
2 Marker Table
X-value
140.0 MHz
399.9 MHz
3.88257 GHz

Date:16.JUN 2015 1624:45

Spms.

Compatible
Mode A

M3
'nu!m«mwmwmwwmwwwumhmmw-mwmummwmwmww«mwl»wmwmwwmmwmﬁ

5000 pts 492.4 MHz/ Span 4.924 GHz
Y-Value
-57.87 dBm
-52.93 dBm
-49.84 dBm

Function Function Result

16.06.2015
16:24:45

Measuring... (| LLLLLL])

802.11 n U-NII 3 Ch 165 below 1GHz 20 MHz BW
(Note: The spurious Emission is between 140MHz — 399.9MHz which is not the restricted band in 15.205)

RBW 1 MHz
s @ VBW 3 MHz

Compatible
Mode

® 1Pk Max
5.46 dBm|
5.183060 GHz|

WMWWW

Date:16.JUN 2015 16:04:19

32001 pts

802.11 n U-NII 1 Ch 36 above 1GHz 20 MHz BW
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= *

Ref Level n ® RBW 1IMHz Compatible
3 ® VBW 3MHz Mode

® 1Pk Max
6,48 dBm|
5,200600 GHz|

WMWMWW

32001 pts 2.55 GHz/

Date:16.JUN 2015 16:0522

802.11 n U-NII 1 Ch 40 above 1GHz 20 MHz BW

== *
Ref Level n © RBW 1\ Compatible
B ms ® VBW 3MHz Mode
o 1Pk Ma;
M1[1] 5,80 dBm
5.240440 GHz

32001 pts

Measuring...

Date:16.JUN 2015 16:1320

802.11 n U-NII 1 Ch 48 above 1GHz 20 MHz BW
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= *

Ref Level RBW 1 iz Compatible
VBW 3MHz Mode

® 1Pk Ma:
6.53 dBm|
5.745640 GHz|

32001 pts

Measuring... L LLLLLL]

Date:16.JUN 2015 16:18:42

802.11 n U-NII 3 Ch 149 above 1GHz 20 MHz BW

] *
Ref Level RBW 1 MHz Compatible
@ Att s @ VBW 3MHz  Mode
1 Frequency Sweep * 1Pk Max

M1[1] 5.15 dBm
5.784690 GHz|

32001 pts

Date:16.JUN 2015 162227

802.11 n U-NII 3 Ch 157 above 1GHz 20 MHz BW
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= *

Ref Level n ® RBW 1V Compatible
3 ms ® VBW 3MHz Mode

® 1Pk Ma:
4.49 dBm|
5.822940 GHz|

32001 pts

Date:16.JUN 2015 1623:18

802.11 n U-NII 3 Ch 165 above 1GHz 20 MHz BW

== * Spams,
Ref Level -2 BW 1 MHz Compatible
® ® VBW 3MHz Mode F
TOF
1 Frequency Sweep

1§ Hﬂw‘ ”’]\ LE
LN
B M e st s A kA AN

CF 2.462 GHz 5000 pts 492.4 MHz/ Span 4.924 GHz
2 Marker Table
Tvpe Ref " Trc X-Value Y-Value Function Function Result
M 140.0 MHz -57.40 dBm

1
1 399.9 MHz -52.96 dBm
1 1.93169 GHz -54.21 dBm

Measuring... ([ LLLILLL

Date:16.JUN 2015 162641

802.11 a U-NII 1 Ch 36 below 1GHz 20 MHz BW
(Note: The spurious Emission is between 140MHz — 399.9MHz which is not the restricted band in 15.205)
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= * ¥* spme

Ref Level -2 ® RBW 1 MHz Compatible
® ® VBW 3MHz Mode F
TOF
1 Frequency Sweep

2

Lo
Aol g
“‘MJ k e g o ot i s e

CF 2.462 GHz 5000 pts 492.4 MHz/ Span 4.924 GHz
2 Marker Table
Tvpe Ref " Trc X-Value Y-Value Function Function Result
M 1 140.0 MHz -57.29 dBm
1 399.9 MHz -53.12 dBm
1 1.94153 GHz -56.41 dBm

Date:16.JUN 2015 16:31:29

802.11 a U-NII 1 Ch 40 below 1GHz 20 MHz BW
(Note: The spurious Emission is between 140MHz — 399.9MHz which is not the restricted band in 15.205)

=2 * * P
Ref Level ® RBW 1 MHz Compatible
e e VBW 3MHz Mode .
F
1 Frequency Sweep

‘I‘ "Mz
A I M3l
“'W MW&WWMWWWJMWMWMMMWM%MM\MM«MMMMMMMMMWnWMM

CF 2.462 GHz 5000 pts 492.4 MHz/ Span 4.924 GHz
2 Marker Table
Type Ref " Trc X-Value Y-Value Function Function Result
M 1 140.0 MHz -58.45 dBm
1 399.9 MHz -52.94 dBm
1 1.93169 GHz -56.19 dBm

- —) T6.06.2015
Measuring... (LT B0 16:32:26

Date:16.JUN 2015 16:3227

802.11 a U-NII 1 Ch 48 below 1GHz 20 MHz BW
(Note: The spurious Emission is between 140MHz — 399.9MHz which is not the restricted band in 15.205)
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s *
Ref Level -2

TOF
1 Frequency Sweep

-
W ‘"me‘ M3
i wmummmun«mwmmmwmwmmww»»meMumuwwwmwuw

CF 2.462 GHz
2 Marker Table
Tvpe Ref " Trc X-Value
M1 1 140.0 MHz
1 399.9 MHz
1 1.93169 GHz

Date:16.JUN 2015 16:34:40

® RBW 1 MHz
® VBW 3 IMHz

Spms.

Compatible
Mode :

5000 pts 492.4 MHz/

Y-Value Function
-57.56 dBm
-53.75 dBm

-56.31 dBm

Span 4.924 GHz

Function Result

802.11 a U-NII 3 Ch 149 below 1GHz 20 MHz BW
(Note: The spurious Emission is between 140MHz — 399.9MHz which is not the restricted band in 15.205)

== *
RefLevel

F
1 Frequency Sweep

|

\
N'L \
R

CF 2.462 GHz
2 Marker Table
Type Ref " Trc X-Value
M1 1 140.0 MHz
1 399.9 MHz
1 3.85598 GHz

Date:16.JUN 2015 16:36:35

® RBW 1 MHz
® VBW 3 MHz

Spmb.

Compatible
Meode :

. i e
)4 - \“Wﬁmwwmmwwmewnmwmw#;mmw.mwmwmww

5000 pts 492.4 MHz/

Y-Value Function
-57.16 dBm
-53.92 dBm
-50.56 dBm

Measuring...

A s

Span 4.924 GHz

Function Result

T6.06.2015
16:36:35

(D 23

802.11 a U-NII 3 Ch 157 below 1GHz 20 MHz BW
(Note: The spurious Emission is between 140MHz — 399.9MHz which is not the restricted band in 15.205)
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= * »* spms
Ref Level -2 ® RBW 1 MHz Compatible
® ® VBW 3MHz Mode F
TOF
1 Frequency Sweep

“I‘ W L
WW”"’“ bk s s R o o

CF 2.462 GHz 5000 pts 492.4 MHz/ Span 4.924 GHz
2 Marker Table
Tvpe Ref " Trc X-Value Y-Value Function Function Result
M 1 140.0 MHz -58.29 dBm
1 399.9 MHz -53.28 dBm
1 3.88356 GHz -50.06 dBm

Date:16.JUN 2015 16:37:35

802.11 a U-NII 3 Ch 165 below 1GHz 20 MHz BW
(Note: The spurious Emission is between 140MHz — 399.9MHz which is not the restricted band in 15.205)

== *
Ref Level n @ RBW 1 ¥ Compatible
3 ms ® VBW 3 MHz Mode
® 1Pk Max

6.46 dBm|
5.177490 GHz|

32001 pts

Date:16.JUN 2015 162742

802.11 a U-NII 1 Ch 36 above 1GHz 20 MHz BW
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= *

Ref Level RBW 1 iz Compatible
VBW 3MHz Mode

® 1Pk Ma:
5.83 dBm|
5.194220 GHz|

32001 pts

Measuring... L LLLLLL]

Date:16.JUN 2015 16:30:52

802.11 a U-NII 1 Ch 40 above 1GHz 20 MHz BW

] *
Ref Level RBW 1 MHz Compatible
@ Att s @ VBW 3MHz  Mode
1 Frequency Sweep * 1Pk Max

M1[1] 7.11 dBm
5.241230 GHz|

32001 pts

Date:16.JUN 2015 16:33:10

802.11 a U-NII 1 Ch 48 above 1GHz 20 MHz BW
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Ref Level Compatible
3 ] Mode
Vi
M1[1] 7.23 dBm
5.743250 GHz

32001 pts

Measuring...

Date:16.JUN 2015 16:35:20

802.11 a U-NII 3 Ch 149 above 1GHz 20 MHz BW

= *

Ref Level RBW 1 iz Compatible
® Att VBW 3MHz Mode

1 Frequency Sweep ® 1Pk Ma:
5.12 dBm|
5.784690 GHz

32001 pts

Measuring...

Date:16.JUN 2015 16:35:52

802.11 a U-NII 3 Ch 157 above 1GHz 20 MHz BW
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= *
Ref Level O m ® RBW 1 MHz Compatible
3 s ® VBW 3 MHz Mode

1 Frequency Sweep ® 1Pk Ma:
6.00 dBm|
5.826120 GHz|

32001 pts 2.55 GHz/

" T 16.06.2015
measuring... (LTI 2 16:38:40

Date:16.JUN 2015 16:38:40

802.11 a U-NII 3 Ch 165 above 1GHz 20 MHz BW
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2.6.12 Test Results Below 1GHz (Representative Cabinet Spurious Emissions)

80T
70t
607
FCC Part 15 Class B Electric Field Strength QP
£ 50t
>
= 1
8 I
401~
= ¢ .
3]
3
3 30y .
20t e .
107
0 } } } } } } } } } } } |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
—— FCC Part 15 Class B Electric Field Strength QP [..\ EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
* Final Result 1-QPK  [Final Result 1.Result:1]
Quasi Peak Data
. Meas. . . . . ..
Frequency QuasiPeak Time Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
33.400000 38.6 1000.0 120.000 100.0 H 203.0 -13.3 14 40.0
48.014990 28.8 1000.0 120.000 100.0 Vv 131.0 -19.5 11.2 40.0
66.773868 36.6 1000.0 120.000 100.0 H 120.0 -22.3 3.4 40.0
93.364409 21.8 1000.0 120.000 100.0 Vv 18.0 -20.3 21.7 43.5
119.986613 20.3 1000.0 120.000 100.0 Vv -12.0 -20.4 23.2 435
944.171142 19.0 1000.0 120.000 100.0 \' 106.0 1.4 27.0 46.0
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2.6.13 Test Results Above 1GHz (Representative Cabinet Spurious Emissions)

90T
80t
FCC Part 15 Class B Electric Feld Strength PK above 1GHz
707
*
60T
£ g
> L 4
=3
o 50
©
£
< 40
>
Q
-
30+
20
10
0+ t t t t t t t 1
1G 2G 3G 4G 5G 8 10G 18G
Frequency in Hz
—— FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\]
FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\ ]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
* Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]
Peak Data
Frequency MaxPeak Meas. Bandwidth Height Azimuth Corr. Margin Limit
(MHz) (dBRV/m) I::‘s‘; (kHz) (cm) | Pelarization | o) @8) | (dB) (dB“)V/ m
1000.000000 48.3 1000.0 1000.000 98.0 H -3.0 -7.2 25.6 73.9
1941.066667 53.0 1000.0 1000.000 402.0 H 341.0 -2.3 20.9 73.9
3829.733333 50.8 1000.0 1000.000 98.0 \Y 285.0 49 231 73.9
5744.666667 66.1 1000.0 1000.000 277.0 \Y 298.0 8.2 7.8 73.9
10982.76666 50.2 1000.0 1000.000 406.9 \Y 159.0 14.9 23.7 73.9
16765.36666 57.4 1000.0 1000.000 200.0 H 332.0 23.6 16.5 73.9
Average Data (direct measurement using a Receiver)
Meas. . . . . ..
Frequency Average Time Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuV/m)
1000.000000 35.1 1000.0 1000.000 98.0 H -3.0 -7.2 18.8 53.9
1941.066667 41.1 1000.0 1000.000 402.0 H 341.0 -2.3 12.8 53.9
3829.733333 443 1000.0 1000.000 98.0 \Y 285.0 49 9.6 53.9
5744.666667 54.3 1000.0 1000.000 277.0 \Y 298.0 8.2 -0.4 53.9
10982.76666 37.7 1000.0 1000.000 406.9 \Y 159.0 14.9 16.2 53.9
16765.36666 44.8 1000.0 1000.000 200.0 H 332.0 23.6 9.1 53.9
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Average Data with Duty Cycle Correction Factor

This section of the procedure was not performed. There was no significant spurious emission observed other than
the fundamental.

- - - - - 53.9

Test Notes: Measurement was performed with a 5.0GHz notch filter. No significant emissions observed above
18GHz. Only the worst case configuration presented.
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2.7

2.71

2.7.2

2.7.3

274

275

2.7.6

2.7.7

BAND-EDGE MEASUREMENTS

Specification Reference

FCC 47 CFR Part 15, Clause 15.407(b)(1),(4) and (7)
FCC 47 CFR Part 15, Clause 15.209
RSS-247, Clause 6.2.4(2)

Standard Applicable

(b) Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the maximum
emissions outside of the frequency bands of operation shall be attenuated in accordance with the
following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band: All emissions within the frequency range
from the band edge to 10 MHz above or below the band edge shall not exceed an e.i.r.p. of -17
dBm/MHz; for frequencies 10 MHz or greater above or below the band edge, emissions shall not exceed
an e.i.r.p. of =27 dBm/MHz.

(7) The provisions of §15.205 apply to intentional radiators operating under this section.

Test Methodology

Section Il (G)(3)(d)(ii) Band Edge Measurement of 789033 D02 General UNII Test Procedures New Rules
v01l

Equipment Under Test and Modification State

Serial No: WTDB20150500001 / Test Configuration A and B

Date of Test/Initial of test personnel who performed the test

June 16, 2015/XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 22.4°C
Relative Humidity 51.8%
ATM Pressure 98.7 kPa
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2.7.8

Additional Observations

This is a conducted test using Integration Method as per Section Il (G)(3)(d)(ii) Band Edge
Measurement of 789033 D02 General UNII Test Procedures New Rules vO1.

RBW=100 kHz

VBW=300 kHz

Sweep time=Auto

Detector is Peak for Peak measurements and RMS for Average measurements.

Trace Mode=max hold (Peak); trace averaging (Average)

If an Average measurement is required, trace stabilization was adjusted by the Duty Cycle
Correction Factor.

Sweep time is set to auto.

The cable loss was measured and entered as the offset

For Average measurements, the corresponding duty cycle correction factor will be added to the
calculation.

Integration performed across 1MHz bandwidth.

Only the worst case bandwidth and data rate presented.
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2.7.9 Test Results

*

| ==
Ref Level 11, Offset 11.40 Compatible GL
Att > ® SWT Mode / Count 290/290
1 Frequency Sweep ® {Pk Max
-45.60 dBm
5.15000000 GHz,

691 pts 500.0 kHz/ Span 5.0 MHz

CF 5.15 GHz
2 Marker Table
Y-Value i Function Result
-37.03 dBm

Type Ref " Trc X-Value
5.15 GHz -45.60 dBm 5
ol 16.06.2015
ea = 14:41:35

M1 1

Date:16.JUN 2015 14:41:35

802.11n U-NII 1 Low Channel (Ch 36) Band Edge (Peak Measurement) @ 5150 MHz

Lower band edge calculation:

e 5150 MHz (in the restricted band)
Use the following formula as per Section Section G(2)(l1l) of 789033 D02 General UNII Test Procedures

[ ]
New Rules v01:

E(dBuV/m) = EIRP (dBm) +95.2
=(-37.03 dBm + 4.9 dBi antenna gain) + 95.2
=63.07 dBuV/m @ 3 meters (Complies with 74 dBuV/m limit)
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| == *
Ref Level 11.40 dBm Offset 11 BW 100 kHz Compatible SGL
® Att 0dB ® SWT 2 BW 300 kHz Mode Count 290/290
1 Frequency Sweep ® 1Pk Max
M1[1] -63.57 dBm
5.35000000 GHz

CF 5.35 GHz 691 pts Span 5.0 MHz

2 Marker Table
Type Ref " Trc X-Value Y-Value i Fanction Result
M1 1 5.35 GHz -63.57 dBm % -53.16 dBm

Youl 16.06.2015
— 14:51:32

Date:16.JUN 2015 14:51:32

802.11n U-NII 1 High Channel (Ch 48) Band Edge (Peak Measurement) @ 5350 MHz

Upper band edge calculation (5350 MHz):
e 5350 MHz (in the restricted band)
e Use the following formula as per Section Section G(2)(Ill) of 789033 D02 General UNII Test Procedures
New Rules v01:
E(dBuV/m) = EIRP (dBm) + 95.2

=(-53.16 dBm + 4.9 dBi antenna gain) + 95.2
=46.94 dBuV/m @ 3 meters (Complies with 74 dBuV/m limit)
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"z *
Ref Level 11.40 dBm Offset 11 0 Compatible

® Att 0dB ® SWT 2 30 Mode

1 Frequency Sweep

CF 5.725 GHz 691 pts 500.0 kHz/

2 Marker Table

Type Ref " Trc X-Value Y-Value Function

M1 1 5.725 GHz -39.04 dBm

Date:16.JUN 2015 15:14:35

802.11n U-NII 3 Low Channel (Ch 149) Band Edge (Peak Measurement) @ 5725 MHz

Lower band edge calculation:

e 5725 MHz (not in the restricted bands)
e Limitis-17dBm EIRP
e Calculation @ 5725 MHz:
Integrated average measurement @ 5725 MHz
EIRP @ 5725 MHz

Margin of compliance

SGL
Count 290/290

1Pk Max
MI[1] -39.04 dBm
5.72500000 GHz|

Span 5.0 MHz

Function Result
-29.55 dBm

16.06.2015
15:14:35

-29.55 dBm

-24.65 dBm
-7.65dB

=-29.55 + 4.9 dBi (antenna gain)
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"z *
Ref Level 11.40 dBm Offset 11 BW 100 kHz Compatible

® Att 0dB ® SWT 2 BW 300 kHz Mode

1 Frequency Sweep

CF 5.85 GHz 691 pts 500.0 kHz/

2 Marker Table
Type Ref " Trc X-Value Y-Value
M1 1 5.85 GHz -44.19 dBm

Date:16.JUN 2015 15:18:48

SGL
Count 290/290

1Pk Max
MI[1] -44.19 dBm
5.85000000 GHz|

Span 5.0 MHz

Function Result
-35.70 dBm

Youl 16.06.2015
— 15:18:48

802.11n U-NII 3 High Channel (Ch 165) Band Edge (Peak Measurement) @ 5850 MHz

Lower band edge calculation:

e 5850 MHz (not in the restricted bands)
e Limitis-17dBm EIRP
e C(Calculation @ 5850 MHz:
Integrated average measurement @ 5850 MHz
EIRP @ 5850 MHz

Margin of compliance

=-35.70 dBm

=-35.70 + 4.9 dBi (antenna gain)
=-30.80 dBm

=-13.80 dB
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* H
Ref Level 11.40d8m  Offset 11 BW 100 kHz Compatible SGL
° Att 0dB ® SWT 2 BW 300kHz Mode Count 290/290
1Pk Max
MI[1] -47.38 dBm

1 Frequency Sweep
5.15000000 GHz,

Span 5.0 MHz

CF 5.15 GHz 500.0 kHz/
i Function Result

691 pts

2 Marker Table
X-Value Y-Value
-38.78 dBm

Type Ref " Trc
M1 1 5.15 GHz -47.38 dBm 3
— T6.06.2015
— 14:48:35

Date:16.JUN 2015 14:48:35

802.11a U-NII 1 Low Channel (Ch 36) Band Edge (Peak Measurement) @ 5150 MHz

Lower band edge calculation:

5150 MHz (in the restricted band)
Use the following formula as per Section Section G(2)(l11) of 789033 D02 General UNII Test Procedures

[ ]
New Rules vO1:

= EIRP (dBm) + 95.2
=(-38.78 dBm + 4.9 dBi antenna gain) + 95.2
=61.32 dBuV/m @ 3 meters (Complies with 74 dBuV/m limit)

E(dBuV/m)
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"z *
Ref Level 11.40 dBm Offset 11.40

® Att 0dB ® SWT 2

1 Frequency Sweep

© RBW 100kHz Compatible
® VBW 300 kHz Mode a

CF 5.35 GHz 691 pts
2 Marker Table
Type Ref " Trc X-Value Y-Value

M1 1 5.35 GHz -62.82 dBm

Date:16.JUN 2015 14:5420

SGL
Count 290/290

1Pk Max
MI[1] -62.83 dBm
5.25000000 GHz|

500.0 kHz/

Span 5.0 MHz

Function Result
-53.17 dBm

Function

16.06.2015
14:54:20

802.11a U-NII 1 High Channel (Ch 48) Band Edge (Peak Measurement) @ 5350 MHz

Upper band edge calculation (5350 MHz):

e 5350 MHz (in the restricted band)

e Use the following formula as per Section Section G(2)(Ill) of 789033 D02 General UNII Test Procedures

New Rules vO1:

E(dBuV/m) = EIRP (dBm) + 95.2

=(-53.17 dBm + 4.9 dBi antenna gain) + 95.2
=46.95 dBuV/m @ 3 meters (Complies with 74 dBuV/m limit)
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"z *
Ref Level 11.40 dBm Offset 11 0 Compatible

® Att 0dB ® SWT 2 30 Mode

1 Frequency Sweep

CF 5.725 GHz 691 pts 500.0 kHz/

2 Marker Table

Type Ref " Trc X-Value Y-Value Function

M1 1 5.725 GHz -36.88 dBm

Date:16.JUN 2015 15:09:57

802.11a U-NII 3 Low Channel (Ch 149) Band Edge (Peak Measurement) @ 5725 MHz

Lower band edge calculation:

e 5725 MHz (not in the restricted bands)
e Limitis-17dBm EIRP
e Calculation @ 5725 MHz:
Integrated average measurement @ 5725 MHz
EIRP @ 5725 MHz

Margin of compliance

SGL
Count 290/290

1Pk Max
MI[1] -36.88 dBm
5.72500000 GHz|

Span 5.0 MHz

Function Result
-27.98 dBm

16.06.2015
15:09:57

-27.98 dBm

-23.08 dBm
-6.08dB

=-27.98 + 4.9 dBi (antenna gain)

Page 77 of 92

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



"z *
Ref Level 11.40 dBm Offset 11 0 Compatible

® Att 0dB ® SWT 2 30 Mode

1 Frequency Sweep

CF 5.85 GHz 691 pts 500.0 kHz/

2 Marker Table

Type Ref " Trc X-Value Y-Value Function

M1 1 5.85 GHz -47.14 dBm

Date:16.JUN 2015 152145

802.11a U-NII 3 High Channel (Ch 165) Band Edge (Peak Measurement) @ 5850 MHz

Lower band edge calculation:

e 5850 MHz (not in the restricted bands)
e Limitis-17dBm EIRP
e C(Calculation @ 5850 MHz:
Integrated average measurement @ 5850 MHz
EIRP @ 5850 MHz

Margin of compliance

SGL
Count 290/290

1Pk Max
MI[1] -47.14 dBm
5.85000000 GHz|

Span 5.0 MHz

Function Result
-37.03 dBm

16.06.2015
15:21:45

-37.03 dBm

-32.13 dBm
-15.13 dB

=-37.03 + 4.9 dBi (antenna gain)
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2.8

2.81

2.8.2

2.8.3

284

2.8.5

2.8.6

FREQUENCY STABILITY

Specification Reference

FCC 47 CFR Part 15, Clause 15.407(g)
RSS-Gen, Clause 6.11

Standard Applicable

(g) Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an emission
is maintained within the band of operation under all conditions of normal operation as specified in the
users manual.

With the transmitter installed in an environmental test chamber, the unmodulated carrier frequency
shall be measured under the conditions specified below. A sufficient stabilization period at each
temperature shall be used prior to each frequency measurement. The following temperatures and
supply voltage ranges apply, unless specified otherwise in the applicable RSS:

(a) at the temperatures of -30°C (-22°F), +20°C (+68°F) and +50°C (+122°F), and at the manufacturer’s
rated supply voltage; and
(b) at the temperature of +20°C (+68°F) and at +15% of the manufacturer's rated supply voltage.

If the frequency stability limits are only met within a temperature range that is smaller than the -30°C to
+50°C range specified in (a), the frequency stability requirement will be deemed to be met if the
transmitter is automatically prevented from operating outside this smaller temperature range and if the
published operating characteristics for the equipment are revised to reflect this restricted temperature
range.

In addition, if an unmodulated carrier is not available, the measurement method shall be described in
the test report..

Test Methodology

FCC 47 CFR Part 2, Clause 2.1055

Equipment Under Test and Modification State

Serial No: WTDB20150500001 / Test Configuration A

Date of Test/Initial of test personnel who performed the test

June 18, 2015/XYZ

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.
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2.8.7 Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature
Relative Humidity
ATM Pressure

2.8.8 Additional Observations

23.7°C
45.6%
99.4 kPa

e Thisis a conducted test.
e  EUT uses smart battery. Extreme voltage test not performed. Test performed on freshly

charged battery.

e Unmodulated carrier is not available at the time of verification; frequency stability was verified

by monitoring the 26 dB edge closer to the band edge, ensuring it stays within the band.

e  Only worst case configuration presented.

e High channel with worst case data rate next to U-NII 2A band was used for U-NII 1 band.
e Low channel with worst case data rate next to UNII 2C band was used for U-NII 3 band.

2.8.9 Test Results Summary

5150-5250 MHz band (U-NII 1)

Vo(l;:)ge I-(’;;;/:)r T;gp Frequen;l}-l’ z[))ewatlon Complies (Y or N)
100 -30 -145 Yes. EUT complies.
100 -20 -109 Yes. EUT complies.
100 -10 36 Yes. EUT complies.
100 0 -73 Yes. EUT complies.
100 3.7 +10 -36 Yes. EUT complies.
100 +20 -36 Yes. EUT complies.
100 +30 -72 Yes. EUT complies.
100 +40 36 Yes. EUT complies.
100 +50 36 Yes. EUT complies.
85 3.15 +20 - -

115 4.26 +20 - -
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100 -30 -217 Yes. EUT complies.
100 -20 -10 Yes. EUT complies.
100 -10 -108 Yes. EUT complies.
100 0 -181 Yes. EUT complies.
100 3.7 +10 72 Yes. EUT complies.
100 +20 37 Yes. EUT complies.
100 +30 -27 Yes. EUT complies.
100 +40 -217 Yes. EUT complies.
100 +50 36 Yes. EUT complies.
85 3.15 +20 - -

115 4.26 +20 - -
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29 INDOOR OPERATION ONLY

291 Specification Reference

RSS-247, Clause 6.2.2(2)

2.9.2 Standard Applicable

The user manual for local area network devices shall contain instructions related to the restrictions
mentioned in the above sections, namely that the device for operation in the band 5150-5250 MHz is
only for indoor use to reduce the potential for harmful interference to co-channel mobile satellite
systems.

2.9.3 Manufacturer Declaration

See attached page from the user manual with a statement indicating compliance with this requirement.

Notice to Users in the Canada

The Wireless Print Adapter does not exceed the Class B limits for radio-emissions.
CAN ICES-3 (B)/NMB-3(B)

This device complies with Industry Canada’s licence-exempt RSSs. Operation is subject to the following
two conditions:

(1) This device may not cause interference; and

(2) This device must accept any interference, including interference that may cause undesired
operation of the device.

As a License-Exempt Local Area Network(LE-LAN) device, there are operational restrictions:
(1) the device for operation in the band 5150-5250 MHz is only for indoor use to reduce the
potential for harmful interference to co-channel mobile satellite systems;
(2) the maximum antenna gain permitted for devices in the bands 5250-5350 MHz and 5470-
5725 MHz shall comply with the e.irp. limit; and

(3) the maximum antenna gain permitted for devices in the band 5725-5825 MHz shall comply
with the e.irp. limits specified for point-to-point and non point-to-point operation as
appropriate.

Be advised that high-power radars are allocated as primary users (i.e. priority users) of the bands
5250-5350 MHz and 5650-5850 MHz and that these radars could cause interference and/or damage
to LE-LAN devices.
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SECTION 3

TEST EQUIPMENT USED
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31

TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.

ID Number . .
(SDGE/SDRB) Test Equipment Type Serial Number Manufacturer Cal Date Cal Due Date
Antenna Conducted Port Test Setup
6447 Directional Coupler 11691D 1212A02137 Hewlett-Packard Verified by 7608 and 7582
Signal/Spectrum
7582 FSW26 101614 Rhode & Schwarz 12/22/14 12/22/15
Analyzer
7604 Series Power Meter N1912A SG45100273 Agilent 05/27/15 05/27/16
7605 50MHz-18GHz Wideband | ;g5 MY51100054 Agilent 04/10/15 04/10/16
Power Sensor
1003 Signal Generator SMR 40 1104.0002.40 Rhode & Schwarz 04/29/15 04/29/16
- 10dB Attenuator PE7010-10 3 PASTERNACK Verified by 7604 and 1003
7579 Temperature Chamber 115 151617 TestQuity 07/21/14 07/21/15
Radiated Test Setup
1002 Bilog Antenna 3142C 00058717 ETS-Lindgren 01/30/14 01/30/16
7575 Double-ridged 3117 00155511 EMCO 04/27/15 04/27/16
waveguide horn antenna
8628 Pre-amplifier QLI 01182835-J0 | 8986002 ﬁLC“”Star Technologies 03/20/15 03/20/16
1153 High-frequency cable SucoFlex 100 SX N/A Suhner Verified by 1003 and 7611
. Micropore United Microwave .
8543 High-frequency cable 19057793 N/A Products Verified by 1003 and 7611
1040 EMI Test Receiver ESIB40 100292 Rhode & Schwarz 08/29/14 08/29/15
1049 EMI Test Receiver ESU 100133 Rhode & Schwarz 03/11/15 03/11/16
1016 Pre-amplifier PAM-0202 187 PAM 12/10/14 12/10/15
Miscellaneous
6792 Multimeter 3478A 2911A70964 Hewlett Packard 08/12/14 08/12/15
7554 Barometer/Temperature | i,y 1240476 Omega 01/30/14 01/30/16
/Humidity Transmitter g
Test Software EMC32 V8.53 Rhode & Schwarz N/A
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3.2

3.21

3.2.2

3.2.3

MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:

Radiated Emission Measurements (Below 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.45 0.26 0.07
Cables Rectangular 0.50 0.29 0.08
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.75 0.43 0.19
Site Rectangular 3.89 2.25 5.04
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u): 2.41

Coverage Factor (k): 2

Expanded Uncertainty: 4.82

Radiated Emission Measurements (Above 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.57 0.33 0.11
Cables Rectangular 0.70 0.40 0.16
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.37 0.21 0.05
Site Rectangular 3.89 2.25 5.04
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u): 2.40

Coverage Factor (k): 2

Expanded Uncertainty: 4.81

Conducted Antenna Port Measurement

Receiver/Spectrum Analyzer Rectangular 0.57 0.33 0.11
Cables Rectangular 0.50 0.29 0.08
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u.): 0.72
Coverage Factor (k): 2
Expanded Uncertainty: 1.45
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3.21 AC Conducted Measurements

Receiver/Spectrum Analyzer Rectangular 0.36 0.21 0.04
Cables Rectangular 0.50 0.29 0.08
LISN Rectangular 0.66 0.38 0.15
Attenuator Rectangular 0.30 0.17 0.03
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u.): 0.80
Coverage Factor (k): 2
Expanded Uncertainty: 1.59
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SECTION 4

DIAGRAM OF TEST SETUP

Page 87 of 92

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



41 TEST SETUP DIAGRAM

7] Antenna mast capable
of 4.0 meters elevation

Semi-Anechoic chamber
Antenna Center Paint

‘A
I

4

3 meters

j 0.8 meters
s Turntable

PC running Receiver/Spectrum
automated software Analyzer

Radiated Emission Test Setup (Below 1GHz)
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[[] Antenna mast capable

of 4.0 meters elevation Semi-Anechoic chamber

3 meters

A
.

j 0.8 meters
. Turntable

Absorbing material between measuring antenna
and EUT for above 1GHz measurement

PC running Receiver/Spectrum
automated software Analyzer

Radiated Emission Test Setup (Above 1GHz)
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Shielded Enclosure

e EUT connected to one LISN, Unused LISN measuring port
connectors shall be terminated into 50 Q loads.
e LISN at least 80 cm from nearest part of EUT chassis.

*  Rear of EUT, including peripherals, shall all be aligned and flush 0.4 meters from vertical
with rear of tabletop, conducting plane
e Rear of tabletop shall be 40 cm removed from a vertical 0.8 meters
conducting plane that is bonded to the ground plane. }‘ %
e Interconnecting cables that hang closer than 40 ¢cm to the ground S
plane shall be folded back and forth in the center forming a
bundle 30 cm to 40 cm long.
~
0.8 meters
\
Front View
Power Source
P
PC running Receiver/Spectrum
automated software Analyzer
Conducted Emission Test Setup
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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5.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

TUV SUD America Inc.’s reports apply only to the specific sample tested under stated test
conditions. It is the manufacturer’s responsibility to assure the continued compliance of
production units of this model. TOV SUD America, Inc. shall have no liability for any deductions,
inferences or generalizations drawn by the client or others from TUV SUD America, Inc.’s issued

reports.

This report is the confidential property of the client. As a mutual protection to our clients, the
public and TUV SUD America, Inc., extracts from the test report shall not be reproduced, except

in full without TUV SUD America, Inc.’s written approval.

This report must not be used to claim product certification, approval, or endorsement by

A2LA, NIST, or any agency of the federal government.

TUV sUD America, Inc. and its professional staff hold government
and professional organization certifications for

AAMI, ACIL, AEA, ANSI, IEEE, A2LA, NIST and VCCI.

ANSI

American National Standards Institute @ I E E E
®

A2LA Cert. No. 2955.13
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